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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;

-obecrieueHne c(HOPMUPOBAHHOCTH JIOTHUECKOTO, aJTOPUTMUYECKOTO U MaTe-
MaTHYECKOI'O MBIILIJICHHUS;

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

-obecrieueHue chopMHUpPOBAHHOCTU MPEACTABIECHUN O MaTEMAaTHKE KaK 4acTH
00I11eueI0BEYECKOM KYJIbTYPhl, YHUBEPCAIBHOM S3bIKE€ HAYKH, MO3BOJIAIOIIEM 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 CTYIeHTAMU 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,
C(pOPMHUPOBAHHOCTH OTHOIIEHUSI K MAaTEMATUKE KAaK K 4aCTH O0ILIEYETIOBEYECKON KYyIIb-
TypBbl 4epe3 3HAKOMCTBO C UCTOPHUEN pa3BUTHs MaTEMATHKH, SBOJIFOIIMEN MaTeMaTHye-
CKHUX HJICH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO BOOOpaKEHUS, aj-
TOPUTMUYECKON KYJIbTYPhl, KDUTUYHOCTH MBIIUICHHUS Ha YPOBHE, HEOOXOIUMOMU NSt
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 HEMpPEephIBHOMY 00pa3o-
BaHUIO KaK YCIIOBUIO YCIEHUIHOW MPO(ECCHOHATBLHON U OOIECTBEHHOM JesTebHO-
CTH;

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



- TOTOBHOCTh K KOJUJIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
o011e0o0pa3oBaTenbHOM, 00MECTBEHHO TIOJIE3HOH, yueOHO-HCCIe0BaTEeIBCKOM, TTPO-
SKTHOW U JPYTHX BUJAX JEATEIHHOCTH;

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

MeTanpeIMeTHbIX:

-yMEHHE CaMOCTOSATEIBHO ONPEACIATH IEeNU NEATEILHOCTH U COCTABIATH IIa-
HBI JICATEILHOCTH; CAaMOCTOATEIILHO OCYIIECTBIISITE KOHTPOJIUPOBATh U KOPPEKTUPO-
BaTh JCATEIBHOCTH, MCIOJIb30BAaTh BCEBO3MOXKHBIC PECYPCHI I JOCTHKEHUS TIO-
CTaBJICHHBIX IIEJIE W peanu3alliy IUJIAHOB JIEATEIbHOCTH; BHIOMPATH YCIHENTHBIC
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 HaBBIKAMHU TO3HABATENBHOM, Y4EeOHO-UCCIEA0BATEIbCKOM U MPO-
EKTHOM JESATENbHOCTH, HABBIKAMH pa3pellieHus npoodiieM; CiocCOOHOCTh U TOTOBHOCTh
K CaMOCTOATEILHOMY TTOMCKY METOJ/IOB PEIIEHUs MPAKTUUYECKUX 3aJ1ay, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

- TOTOBHOCTH U CIIOCOOHOCTh K CaMOCTOSITENIBHOW HH(POPMAIIMOHHO-
MO3HABATEIILHON JEATEIbHOCTH, KPUTHYECCKH OIICHWBATh M WHTEPIPETUPOBATH WH-
dbopmanuio, IoJTydaeMyro U3 pa3IHIHbIX HCTOYHUKOB;

- BJIaJICHUE S3BIKOBBIMH CPEACTBAMU: YMEHHUE SICHO, JIOTHYHO ¥ TOYHO HM3J1araTh
CBOIO TOYKY 3PCHHSI, UCIIOIh30BATh aJICKBATHBIC SI3LIKOBBIC CPEJICTBA;

- BJIaJICHUE HABBIKAMU MMO3HABATEIBHON peIICKCHH 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 MPUHSATUU PEIICHUN, COOOPa3UTEIHHOCTD
U UHTYUIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHUHN; CIIOCOOHOCTh BOCTIPH-
HUMAaTh KPacoTy U TAPMOHUIO MUPA;

npeIMeTHbIX:

- c(OpMUPOBAHHOCTh TMPEJCTABICHUN O MaTeMaTUKe KaK YacTh MHPOBOU
KYJbTYpbl U MECTE€ MAaTE€MaTUKE B COBPEMEHHOMN IUBWIM3AIIMH, CTIOCO0AaX OMUCAHUS
SABJICHUW PEaJIbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

- ¢(OpMUPOBAHHOCTH TIPEJCTABICHUN O MaTEeMaTUYECKUX MOHITHUSAX KaK BaX-
HEMIINX MATEMATUYECKUX MOJENAX, MO3BOJSIOIIMX OIKMCHIBATH U U3Y4aThb PA3HBIE
MPOLIECCHI U SABJICHUSA; MMOHUMAHUE BO3MOKHOCTH aKCHOMATHYECKOrO TOCTPOEHHUS
MAaTEMATHYECKUX TEOPHI;

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

-BJIAJICHUE CTAHAAPTHBIMU IMPUEMAMU PELICHUS PALMUOHAIBHBIX U UPpPaLNO-
HAJIbHBIX, MOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUW U HeEpa-



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

- c(hOpMHUPOBAHHOCTh MPEJACTABICHUN 00 OCHOBHBIX IMOHSATHUSIX 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 CBOWMCTBaX; C(POPMHUPOBAHHOCTh YMEHHUS PacIo-
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 BEPOSTHOCTH HACTYILIEHUSI COOBITUH B MPOCTEUINNX MPAKTUYCCKUX CHUTYAILIHIX
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 U CHUTIIHHBI:

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 yueOHO JUCHUIJIMHBI  BUIbI Y4eOHOH padoThl

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 aTTecTalus 14

(arrecTamms B popme: sk3ameHa (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 3aAHATHS, CAMOCTOATEIbHAs padoTa
CTY/IEHTOB

O0BeM ua-
COB

YpoBeHb
O0CBOEHUS

2

1 cemectp

102

BBenenue

Conep:kanue y4eOHOT0 MaTepuaJia

Maremaruka B HAayKe€, TCXHHKE, 5KOHOMMKE, I/IH(bOpMaIII/IOHHI)IX TCXHOJIOTUAX M IIPaK-
TUYeCKo AestenbHOCTU. Llenu u 3amaun u3ydeHus MaTeMaTHKU MPU OCBOEHHUH Mpodeccuii
CIIO u cnemmansHocteit CI1O.

Pa3zgen 1. AJITEBPA

Tema 1.1.PazBuTue NOHATHA
0 YuciIe

Coaep:xxanue yueOHOro MaTepuaJia

Llenbie u parmoHanbHbie yncia. [efictBurensubie uncina. [IpubnuxeHHbIe BEIYUCICHUS.
KommekcHsie uncna. Kopau, crenenu u norapudmsl. BeinonHenne apupmMeTHUecKUxX Aei-
CTBUH Hag 9YruciiaMu, Co4€Tad YCTHBIC U IMCbMCHHBIC ITPHUEMBI.

HaxoxaeHne mpuOIMKeHHBIX 3HAYSHU BETUYHMH U TIOTPEUTHOCTEH BhIYUCIeHU (a0ComoT-

Tema 1.2.KopHu 1 cTeneHu.

Conep:xxanue yueOHOro MaTepuaJia

O3HakoOMJIEHHE ¢ TTOHITHEM KOPHsI N-il cTeneHu, CBOMCTBAMU PaUKaIoB U MPaBUIIaMU
CpaBHEHHUs KOPHEH.

dopmynupoBaHue ONpeaeNeHIs] KOPHS U CBOMCTB KOpHEH. Brruncnenue u cpaBHEHHE KOp-
HE, BBIMOJIHEHNE TPUKHUIKY 3HaUYeHUs KopHs. [IpeoOpa3oBaHe YHCIOBBIX U OYKBEHHBIX
BBIPAXEHH, COIEPKAIINX PATUKATBI.

Brimonaenune pacueToB 1o hopMyiam, CoaepKaIUM paJnuKaiibl, OCYIIECTBIISAS HEOOX0TH-

Copaepxxanue y4yeOHOro MaTepuasa

O3HaKOMJIEHHE C TOHATHEM CTENEHH C JEHCTBUTEIBHBIM I10Ka3aTEIEM.

HaxoxeHue 3HaueHH cTeneHu, UCIoIb3ys IPU HE0OXOIMMOCTH HHCTPYMEHTAJIbHBIE
CpEJICTBA.

3anucbIBaHUE KOPHS N-I CTETIEHU B BUJIE CTETIEHHU C IPOOHBIM [TOKa3aTeaeM U Ha000poT.
®opMyIMpOBaHUE CBOWCTB CTENEHEN. Bbluncienue crenenei ¢ palinoHaIbHbIM [T0Ka3aTe-
JieM, BBITIOJTHEHUE MPUKUIKYA 3HAYEHUS CTETIEHU, CPAaBHEHUE CTETICHEH.

ConeprxaHue y4ueOHOro MaTepuasa
Jlorapudm. Jlorapudm uncia. OcHOBHOE JIorapuMHIECKOE TOKIECTBO.




Tema 1.3 Jlorapugm.
Jlorapu¢gm qucaa.

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

Tema 1.4. IlpeoOpa3oBanue
ajredpanyecKux BbIpaske-
HUM

Conep:kanue y4eOHOT0 MaTepuaJia
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 OcHOBHBIE MOHA-
THA

Coaep:xanue yueOHOro MaTepHaJia

W3yueHne paguaHHOTO METO/Ia U3MEPECHHUS YIJIOB BPAIICHUS M UX CBSI3H C TPALyCHOM MEPOiA.
N300pakeHre yriioB BpalleHNUs Ha OKPY)KHOCTH, COOTHECEHHE BEJIMYMHBI yIJa C €ro pacro-
JIOKCHHUEM.

Coaep:xanue yueOHOro MaTepuaJia
Panuannas mepa yria. BpamarensHoe apuxenne. CHHYC, KOCUHYC, TAHT€HC M KOTaHT'€HC
qucia.

Conep:xxanue yueOHOro MaTepuaJia
DopmynupoBaHuE ONpeAeeHII TPUTOHOMETPUIECKHX (DYHKITUH 7S YIIIOB TOBOPOTa U
OCTPBIX YTJIOB NIPAMOYTOJIBHOI'O TPEYTrOJIbHUKA U 00BsCHEHNE UX B3aNMOCBSI3U

Coaep:xxanue yueOHOro MaTepuaJia
®opMyIupOBaHUE OINpeeIeHII TPUTOHOMETPUUECKHUX (DYHKIIUH /171 YIIIOB IOBOPOTA U
OCTPBIX YTJIOB MPSIMOYTOJILHOTO TPEYTrOJIbHUKA U 00BSICHEHUE X B3aUMOCBSI3H

Tema 2.2 OcHoOBHBIE
TPUTOHOMETPHYECKHE TOXK-
ecTBa

Coaepxxanue yyeOHOIro MaTepuasa
HpI/IMeHeHI/Ie OCHOBHBIX TPUT'OHOMETPUUCCKHX TOXIACCTB AJId BBIYHUCIICHUA 3HaYCHWI TpHU-
TOHOMETPUYECKUX (QYHKLUH 110 OAHOM U3 HUX

Copepxxanue yueOHOIro MaTepuasa
HpI/IMeHeHI/Ie OCHOBHBIX TPUT'OHOMETPHUUCCKUX TOXKIACCTB IJIA BEIYHUCICHUA 3HAYCHWI TpHU-
TOHOMETPUYECKUX (PYHKLUH 110 OHOM U3 HUX




Conep:xanue yueOHOro MaTepuaJia
Dopmyiibl ipuBeacHUA. DOPMYIIbI CITOKEHUS.

Conep:kanue y4eOHOT0 MaTepuaJia
Dopmyisl yaBoeHMs. DOpMyJIbl IOJOBUHHOIO yIJla.

Tema 2.3. [IpeoOpa3zoBanus
NMPOCTEeHINX TPUTOHOMET-
pHYeCKHX BbIPasKeHU I

Copaepxxanue yueOHOro MaTepuasa

H3ydeHne 0CHOBHBIX (DOPMYIT TPUTOHOMETPHH: (OPMYJIbI CIOKEHHS, YABOCHHUS, Ipeodpa-
30BaHUS CyMMbI TPHTOHOMETPHUYECKUX (DYHKIIMIA B IPOU3BEICHUE U IPOU3BEICHUS B CYMMY
Y IPUMEHEHUE NIPU BBIYUCICHUN 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAKEHHS U YIIPOLLE-
HUS €ro.

Conep:kanue y4eOHOT0 MaTepuasa

N3yueHre OCHOBHBIX (POPMYIT TPUTOHOMETPUH: (POPMYIIBI CIOKEHUS, YABOCHUS, ITpeodpa-
30BaHUsl CyMMbI TPUTOHOMETPUYECKUX (DYHKIIUN B IPOU3BEICHUE U IIPOU3BEACHUS B CYMMY
N IPUMCHCHUC ITPH BHIYUCIICHUN 3HAYCHUA TPUTOHOMCTPUYCCKOT'O BBIPAXKCHUA U YIIPOLIC-
HUS €T0.

Coaep:xanue yueOHOTro MaTepuaJia
O3HaKOMJIEHHE CO CBOWCTBAMU CUMMETPUHU TOUYEK HA €IMHUYHOU OKPYKHOCTH M MPUMEHe-
HHUC UX JJIS BBIBOJAA d)O‘[)MVJI OPUBCACHUSA

Tema
2.4. Tpuronomerpuyeckue
YPABHEHHS U HEPABEHCTBA

Coaep:xanue yueOHOro MaTepuaJia
[Ipocreiitne TpUrOHOMETPUUECKUE ypaBHeHUs. [IpocTelinimre TpUroHOMETpUYeCKue Hepa-
BCHCTBA.

Conep:xanue yueOHOro MaTepuaJia
Pemmenne nmo ¢popmynam u TPUTOHOMETPUUECKOMY KPYTY MPOCTEUIIINX TPUTOHOMETpHYE-
CKHMX ypaBHEHHH.

Conep:xxanue yueOHOro MaTepuaJia

[TpumeHneHne 00X METOJIOB pEIIeHHs YpaBHEHH (TpUBeIeHNE K TMHEHHOMY, KBapaT-
HOMY, METO/1 pa3joKEHUsI Ha MHOXKUTEIH, 3aMEHbI IEPEMEHHO) IPU PEeIIeHUH TPUTOHO-
METPUYECKUX YPABHEHHIA.

Coaep:xxanue yueOHOro MaTepuaJia

[TpumeHneHre oOUIMX METOJIOB pElIeHHs ypaBHEHU (IIpUBeIeHUE K JIMHEHHOMY, KBaJpaT-
HOMY, METOJI Pa3JIOKEHUSI HA MHOXHUTEIIH, 3aMEHbl IEPEMEHHOI ) IPU PEIIeHUH TPUTOHO-
METPUYECKUX YPaBHEHUU

Conep:kaHue y4eGHOr0 MaTepuasia
YMeHHe 0TMeUaTh Ha KPYre PelieH sl MPOCTEHIITNX TPUTOHOMETPUYCCKHX HEPABCHCTB

Conep:xxanue yueOHOro MaTepuaJia
O3HaKOMJICHHE C TOHITHEM 0OpPaTHBIX TPUTOHOMETPUYECKHUX (YHKITUH.




Tema 2.5 OOpaTtHbIe
TpUroHomMeTpuyeckne QyHk-
107011

Conep:xaHue yueOHOIro MaTepuasa
APKCHHYC, apKKOCHHYC, apKTaHT€HC YHUCIIa.

Conep:xanue yueOHOro MaTepuaJia
W3yuenue onpeneneHui apkCHHyca, apKKOCUHYCa, apKTAHT€HCA YUCIIa.

Conep:xanue yueOHOro MaTepuaJia
H306paxenne apkCuHyca, apKKOCHHYCa, apKTaHIe€HCa Ha AMHUYHON OKPY>KHOCTH.

Conep:kanue y4eOHOT0 MaTepuaJia
Pemenne TpUroHOMETpUYECKUX ypaBHEHHUE ¢ IPUMEHEHHEM OOpaTHBIX TPUTOHOMETpUYC-
CKHX (DYHKITHI.

Pa3nen 3.®@yHkuum, ux cBoiicTea u rpadpuku

Tema 3.1. ®yHkuuu

Coaep:xanue yueOHOro MaTepuaJia

O3HakOMJICHHE C TTOHITHEM NIEPEMEHHOM, MPUMEPaMU 3aBUCUMOCTEH MEX 1y epeMEHHBIMH.
O3HakOMIICHHE C TIOHSATHEM TpaduKa, OpeIeiCHNEe TPUHAUICKHOCTH TOUYKH TpaduKy
byukun. Onpeaenenue no popmyie NpocTeiiiend 3aBUCUMOCTH, BUjia ee rpaduka. Bripa-
KeHUe 1o GopMyJie OJTHOM MePEMEHHON Yepe3 ApyTHe.

Conep:xanue yueOHOro MaTepuaJia

OszHakomiieHHe ¢ onpezeneHueM GyHkiun, GopmynupoBanue ero. Haxoxaenue odnactu
ompezeNieHus U ooacty 3HadeHunid QyHKImu. [locTpoeHue rpadikoB CTEIIEHHBIX U JIOTa-
pudmudeckux GyHkiui. O3HAKOMIICHHE C TIOHATUEM HETIPEPHIBHOM MEepUOIUIEeCcKON (HyHK-
Uy, GopMyIMpOBaHUE CBOMCTB CHHYCA U KOCHUHYCA, IOCTPOEHUE UX I'pauKOB.

Tema 3.2.CBoiicTBa QyHK-
HHH.

Conep:xxanue yueOHOro MaTepuaJia

MOHOTOHHOCTB, YETHOCTh, HEUETHOCTD, OTPAaHUYEHHOCTD, IEPUOJANYHOCTS. [IpoMexyTkn
BO3pacTaHus U yObIBaHMsI, HAMOOJbIIIEE U HAMMEHbIIee 3HAaUeHUs, TOUKU IKcTpemyMa. ['pa-
¢duueckas uatepnperanus. [Ipumeps! GyHKINOHATBHBIX 3aBUCUMOCTEN B PeAIbHBIX MPO-
1eccax u sBjaeHusx. Apudmernyeckue onepauuu Hag QyHKuusMu. O3HaKOMIIEHUE C MIPU-
MepamMH (PYHKIIMOHAIBHBIX 3aBUCMMOCTEN B peabHbBIX MPOILeccax U3 CMEKHBIX TUCIMILIMH.
O3HaKOMJIEHHE C JJOKa3aTeIbHBIMHU PACCYXJACHUSIMH HEKOTOPBIX CBOMCTB JIMHEHHON U KBaJI-

Conep:xanue yueOHOro MaTepuaJia

Cnoxnas ¢pyakuus (komnoszunus). [lonstue o HenpepriBHOCTH GyHKIMN. CTeNeHHbIE, M0~
KazarelbHble, JJorapudmMudeckue u TpuroHomerpuueckue GyHkiun. [locrpoenue u ureHue
rpaduxoB Gynkumii. MccnenoBanue GyHKINU.




Conep:xaHue yueOHOIro MaTepuasa

O6parnbie Tpuronomerpudeckue ¢pynkiuu. [IpeodpazoBanus rpadukos. [TapamiensHbii
MEePEHOC, CHMMETPHUS OTHOCUTEJIBHO OCEH KOOPJUHAT U CUMMETPHsI OTHOCUTEIILHO Havasia
KOOpJMHAT, CHMMETPHUS OTHOCUTENILHO MPSMOI Y= X, pacTsKeHHE U C)KaThe BIOJb ocel KO-
opaunat. CocTtaBieHre BUAOB QYHKIUHN 10 JaHHOMY YCIIOBHIO, PELICHUE 33124 Ha IKCTpe-
MyM. Beinosinenue npeobpazoBanuii rpaduka ¢pyHkiuuu. Berauciaenue 3naueHnid QyHKIMi
0 3HaYEHUIO aprymenTta. Onpe/eseHre moJ0KeH!sl TOUYKH Ha TpaduKe Mo ee KOOpAHHATaM
1 Ha00OPOT.

Tema 3.3. O0paTHble PyHK-
HHH.

Conep:kanue y4eOHOT0 MaTepuaJia

N3yuenne noHATUs: 00OpaTHON (YHKIMH, ONpeeTICHHE BUIa U IOCTpOeHHUEe rpaduka oopart-
HOM (yHKIIMHU, HaX0XKJIEHUE ee 00JIaCTH onpesieneHus 1 obaactu 3HaueHuil. [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 (YHKINH,
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

Coaep:xxanue 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 BEIUYUCIEHUEM CYMMBI OECKOHEYHOI'0 YUCIIOBOTO pAaaa Ha IpUMEPE BBIYHC-
JICHUS] CYMMBI OECKOHEUHO YOBIBAIOIIEH Tr€OMETPUUYECKON MPOTPECCUHU.

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

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




Tema 4.2

IIpousBoanas

Coaep:xanue yueOHOro MaTepuaJia
O3HaKOMJIEHUE C TTIOHATHEM TPOU3BOIHOM.

Conep:kanue y4eOHOT0 MaTepuaJia

W3ydenue u GopMyIupOBaHHE €€ MEXaHUIECKOTO U TEOMETPUUYECKOTO CMBICTIA, U3YYCHHE
QITOpUTMAa BBIYUCIICHUS TPOU3BOIHON HA IPUMEPE BHIYMCICHUS MTHOBEHHOM CKOPOCTH U
yrI0BOro KO3 uIlMeHTa KacaTeIbHOM.

Conep:kanue y4eOHOT0 MaTepuaJia
IIpou3BOHBIE CYMMBI, pa3HOCTH, IIPOU3BEICHHUS, YACTHBIE.

Conep:kanue y4eOHOT0 MaTepuaJia
[Tpon3BOIHBIE OCHOBHBIX 2JIEMEHTAPHBIX (PYHKLIHH.

Coaep:xxanue yueOHOro MaTepuaJia
YcBoenue npasui qudGepeHIMpOBaHUS, TAOTHIIBI IIPOU3BOIHBIX AIIEMEHTAPHBIX (PYHKIIHH,
npuMeHenue A quddepenurpoBanus GyHKINN, COCTaBICHNUS YPaBHEHUS KacaTelbHOM.

Coaep:xanue yueOHOIro MaTepuaJia
CocraBieHue ypaBHEHUs KacaTelIbHON B OOIIEM BH/IE.

Coaep:xxanue yueOHOIro MaTepuaJia
[TpuMeHeHHe IPOU3BOTHOM K UCCIICIOBAHUIO (DYHKIIMI U IOCTPOCHUIO IPadUKOB.

Conep:xanue yueOHOro MaTepuaJia
[TpousBoaHbIe 00paTHON (HYHKITMH U KOMITO3UITUN (DYHKIIHH.

Conep:xanue yueOHOro MaTepuaJia
W3ydeHne TeopeM O CBS3H CBOWCTB (DYHKIIUU U MPOU3BOIHOM, (POPMYITHPOBKA UX.

Conep:xxanue yueOHOro MaTepuaJia
[TpoBeneHue ¢ IOMOIIBIO NPOU3BOIHON UCCIeI0BaHUS (DYHKIIMH, 3aJaHHON (hOpMYIIOH.
YcTaHoBieHUE CBS3U CBOMCTB (DYHKIIMM U IPOM3BOJHON MO UX rpauKaM.

Conep:kaHue y4eGHOr0 MaTepuasia
[TpuMepbl UCTIOTB30BAHMS TPOU3BOTHON JJIsl HAXOXKICHUST HAUJTYYIIETO PEIICHUS B ITPH-
KJIQAHBIX 3aJa4ax.

Conep:xxanue yueOHOro MaTepuaJia
[IpumeneHue MPOU3BOHOM JIJIsl PEIICHUS 3a7a4 Ha HAXO0K/IEHWE HanOOJIbIIero, HANMEHb-
IeT0 3HAUCHUS U Ha HaXOXKACHHUE HKCTpeMyMa




Conep:xaHue yueOHOIro MaTepuasa
Bropas npousBogHas, ee reoMeTpruIecKuil U GU3NIECKUN CMBICIL.

2 cemecTp 149
Copaepxxanue yyeOHOIro MaTepuasa 2
HaxoxaeHnue ckopocTH [uis poiiecca, 3aJaHHOro (opMyIioi u rpagukom.
Conep:kanue y4eOHOT0 MaTepuaJia 2
O3HakoOMJIEHUE C MOHATHEM MHTETpajia U nepBooOOpa3HOM.
Copaepxxanue yueOHOro MaTepuasa 2
N3yuenune mpaBuia BRIUKMCICHUS ITepBO0Opa3Hor U TeopeMbl Hetorona— JleiiOHuIia.
Coaep:xanue yueOHOro MaTepuaJia 2
Pemenue 3a1a4 Ha CBA3b MEPBOOOPA3HOM U €€ TPOU3BOIHOM.
Coaep:xanue yueOHOro MaTepuaJia 2
Brrancnenue nepBooOpa3Hoii 11 JaHHON (YHKITUH.
Conep:xanue yueOHOIro MaTepuaJia 2
HenocpencTBenHoe HHTErpUpoBaHue. 3aMeHa EPEMEHHOM.
Coaep:xxanue yueOHOro MaTepuaJia 2
Tema 4.3.11epBooOpa3snast u OrnpezaeneHHblil UHTErpal. BeruuciieHue onpeeneHHOro HHTerpana.
HHTErpaj
Conep:xxanue yueOHOro MaTepuaJia 2
['eomeTpryecKuii CMBICIT ONPEETICHHOTO HHTETpaa.
Conep:xxanue yueOHOro MaTepuaJia 2
3aMeHa MepeMeHHOI B OIpe/IeJIeHHOM MHTerpale.
Conep:xxanue yueOHOro MaTepuaJia 2
[TpumeHeHue onpeaeeHHOT0 HHTerpaa sl HAXOKACHHS TUTONIAIU KPUBOJIMHEHHOHN Tpa-
(107078
Conep:xanue yueOHOro MaTepuaJia 2
Penienne 3a/1a4 Ha MPUMEHEHHUE WHTETPAIA JJTsI BRIYHCICHUS (DU3NUCCKUX BEJTUIHH.
Conep:xanue yueOHOro MaTepuaJia 2
Pemenwne 3a1a4 Ha MPUMEHEHUE WHTETPaJIa TS BEIYACIICHHS TLTOMIAICH.
Conep:xxanue yueOHOro MaTepuaJia 2

OO0mbem Tena BpaleHus.




Conep:xaHue yueOHOIro MaTepuasa
[TpuMepbl MPUMEHEHUS HHTETPaJIa B TEOMETPHH.

Conep:xanue yueOHOTro MaTepuaJia
[Tpumepsl IpUMeHEeHHsI UHTErpajia B (pU3uKe.

Pasznen 5 YpaBHeHHsI 1 HEPABEHCTBA

Tema 5.1 YpaBHeHus u
CHCTEMbI YPABHEHHM

Conep:xanue yueOHOro MaTepuaJia

O3HakoMJIEHHE C TPOCTEHIINMU CBEICHUSMU O KOPHSIX alredpandeckux ypaBHEHUH, MOHS-
TUSIMH MCCIIEJIOBAaHUS YPABHEHUHN U CUCTEM ypaBHEHMI. V3yueHne Teopun paBHOCUILHOCTH
YpaBHEHUU U €€ IPUMEHEHHUS.

Coaep:xxanue yueOHOro MaTepuaJia

[ToBTOpEHME 3aMMCH pEIICHHS CTaHAAPTHBIX YPABHEHUI, TPUEMOB IIPEOOPa30BaHUS ypaB-
HEHUI 17151 CBE/IEHU K CTaHAapTHOMY ypaBHEHHI0. OnpeneuTenay BTOPOro U TPEThEro Mno-
PSIIKOB.

Coaep:xanue yueOHOro MaTepuaJia

Pemienue cucTeM JTMHEHHBIX YPaBHEHUH C ABYMSI M TPEMsI HEU3BECTHBIMH C IIOMOIIBIO OTpesie-
JIMTEJIEW BTOPOTrO U TPETHEro Nopsiika. Pemenre pannoHaabHbIX, HPPAaLMOHAIbHBIX, IT0OKa3a-
TEJIHBIX M TPUTOHOMETPUYCCKHX YPABHEHUH M CUCTEM.

Tema 5.2. HepaBencrBa

Coaep:xxanue yueOHOro MaTepuaJia
Pemienne HepaBeHCTB M CHCTEM HEPABEHCTB C MPUMEHEHUEM PA3JIMYHBIX CIIOCOOOB.

Coaep:xanue yueOHOro MaTepuaJia

HpI/IMeHeHI/Ie MAaTCMAaTUYCCKUX METOJA0B I PCIICHHA COACPIKATCIILHBIX 3a/ia4 U3 pas3jiny-
HBIX oOJacTel HAyKH U MPAKTUKU. IHTepnpeTupoBaHue pe3yabTaTOB C YU€TOM PealIbHbBIX
orpaHuueHuil. Pemenue nokasaTenbHbIX U JIOrapu(MUYECKUX YPaBHEHUH U HEPABEHCTB 110
W3BECTHBIM allTOPUTMAaM.

Tema 5.3. Ucnosib30BaHue
CBOMCTB U IrpauKOB (PyHK-
LM PU pelICHUH ypaBHe-
HHUH M HEPABEHCTB.

Conep:xxanue yueOHOro MaTepuaJia

Hcnonb3oBanue cBOMCTB U rpadgukoB GyHKIMIA 1151 perieHus ypaBHeHui. [loBTopenue oc-
HOBHBIX IIPUEMOB pelIeHUs cucteM. Pelienue ypaBHEeHH ¢ IPUMEHEHUEM BCeX MPUEMOB
(pa3noxeHus: Ha MHOYKUTEIH, BBEJICHNUS HOBBIX HEM3BECTHBIX, MOJACTAHOBKH, IpauecKoro
MmeTona). [IpumeHeHne MaTeMaTHUeCKUX METOJIOB JUIsl pEIIeHUsI COIep KaTeIbHBIX 3a7a4 U3
pa3IMYHbIX 001acTel HAYKHU U MPAKTUKU.




Conep:xaHue yueOHOIro MaTepuasa

Pemenue cucrem ypaBHEHHI C IPUMEHEHUEM Pa3UYHBIX CITOCO00B. O3HAKOMIIEHHE C 00-
IIMMHU BOTPOCAMHU PELICHHUS HEPABEHCTB U MCIOJIb30BAHUE CBOWCTB U IpadMKOB (yHKIUN
IpU pelIeHur HepaBeHCTB. MeTo 1 nHTepBasioB. M300paxkeHne Ha KOOPIUHATHON TIOCKOCTH
MHOXCECTBaA pemeHHﬁ ypaBHeHI/If/'I 1 HECPABCHCTB C ABYMA NICPEMCHHBIMHA U UX CUCTCM.
WuTepnperanust pe3ynpTaTa, yueT peaJbHbIX OTPaHUYCHHH.

Pa3

e 6. KomOnnaTopuka, cTaTHCTHKA ¥ TEOPUSI BePOSTHOCTeH

Tema 6.1. Di1eMeHTHI KOMOU-

HATOPUKH

Conep:kanue y4eOHOT0 MaTepuaJia

OcHOBHBIE TIOHATHS KOMOMHATOPHKH. 3aa4l Ha MMOACUYET YMCiIa pa3MeIICHH, TepecTa-
HOBOK, coueTaHuil. M3yuenue npaBuia KOMOMHATOPUKY U PUMEHEHHUE MPU PEUICHUH KOM-
OMHATOPHBIX 3a]1a4.

Permenrie KOMOMHATOPHBIX 33/1a4 METOAOM Iepebopa U Mo MPaBHILy YMHOKEHUS.

Coaep:xanue yueOHOro MaTepuaJia

Pemenue 3anau Ha nepebop BapuantoB. Popmyna 6uHoma Hetorona. CBoiicTBa OMHOMHU-
HaIBHBIX K03 unuento. Tpeyronpauk [lackans. O0bsicHeHHE U TPUMEHEHHE HOpMYIT
JUIsl BBIYUCIICHUSI pa3MelleH i, IepeCTaHOBOK U COYETaHUH MpH pereHut 3an1ad. O3HaKoM-
nenue ¢ 6uHoMoM HbroToHa u TpeyronpHukoM Ilackans. Pemenue npakTuueckux 3anad ¢
UCIIOJIb30BAHUEM MOHATUH U IPABUI KOMOMHATOPUKHU

Tema 6.2. DiieMeHTHI TeOpUHU
BEPOATHOCTEH

Coaep:xxanue yueOHOro MaTepuaJia

Co0bITHE, BEPOATHOCTD COOBITHS, CIOKEHUE U YMHOXKEHHE BeposTHOCcTel. [loHsATHE 0 He3a-
BUCUMOCTH cOObITHH. JIMCKpeTHas ciydaiiHas BelIMYMHA, 3aKOH ee pacnpesaeneHus. Yucio-
BbI€ XapaKTEPUCTUKU AUCKPETHON ciyyailHoW BenuuuHbl. [loHsATHE O 3aKkOHE OOJIBIIUX Y-
celL.

Tema 6.3.2J1eMeHTBI MaTe-

MAaTH4YeCKOil CTATUCTUKH

Coaep:xxanue yueOHOro MaTepuaJia

O3HaKOMJIEHUE C IpeACTAaBJICHUEM YHCIOBBIX JAHHBIX U UX XapPaKTCPHUCTUKAMMH.

Perenne nmpakTudeckux 3aqad Ha 00pabOTKY YHCIIOBBIX JAHHBIX, BEIUMCICHHUE UX XapaKTe-
PHUCTHK, TeHEepallbHAsi COBOKYITHOCTb, BEIOOpKa, cpeiHee apupMeTHnueckoe, MeIruana.

Conep:xxanue yueOHOro MaTepuaJia
[TonsiTre 0 3a1aUuax MaTeMaTUIECKON CTATUCTUKH. PellieHne mpakTHYecKuX 3a/1ad ¢ mpume-
HCHUCM BECPOATHOCTHBIX METOJ0B.

Paszpnen 7. I'eomerpus

Tema 7.1.

Ilpsimble u

IJIOCKOCTH B NMPOCTPAHCTBE

Conep:xxanue yueOHOTro MaTepuaJia
DopMynUpOBKa U MIPUBEACHUE JOKA3aTENbCTB MPU3HAKOB B3aUMHOTO PACIIONIOKEHUS TIPS-
MBIX U TIJIOCKOCTEH.




Conep:xaHue yueOHOIro MaTepuasa
PacnosnaBanue Ha yepTexax U MOJEISX PA3IMYHBIX CIIy4aeB B3aMMHOIO PACIIONOKCHUS
IIPSIMBIX U IIJIOCKOCTEM, apI'YyMEHTHPOBAHNE CBOUX CYKICHUN.

Conep:xanue yueOHOro MaTepuaJia
dopmyaupoBaHuE ONpeaeeHI, MPU3HAKOB U CBOMCTB MapauieNbHBIX U NEePIIeHIUKYISP-
HBIX [IJIOCKOCTEH, IBYIPAHHBIX U JIMHEUHBIX YTJIOB.

Conep:kanue y4eOHOT0 MaTepuaJia
BrInonHenue nocTpoeHus yrioB MEXAY IPSMBIMU, IIPSIMOM U INIOCKOCTBIO, MEXKIY IJIOCKO-
CTSIMH 110 ONMCAHUIO U PACIIO3HABAHNE UX HA MOJIEIISX.

Conep:kanue y4eOHOT0 MaTepuaJia
IIpuMeHeHre PU3HAKOB U CBOMCTB PACIIOIOKEHHS IPAMBIX U INIOCKOCTEH IIPU PELICHUH
3aj1ad.

Coaep:xxanue yueOHOro MaTepuaJia
N300paxeHne Ha pUCYHKax U KOHCTPYUPOBaHUE Ha MOJEISAX MEPIEHANKYISIPOB U HAKJIOH-
HBIX K TUIOCKOCTH, MIPSIMBIX, MapalljIeIbHbIX TIOCKOCTEH.

Coaep:xanue yueOHOIro MaTepuaJia
N300pakeHre Ha pUCYHKAX U KOHCTPYHPOBAHUE HA MOJICIISXYTJIOB MEXTy MPSMOU U IIJI0C-
KOCTBIO ¥ 000CHOBAHHUE MIOCTPOCHUS

Conep:xanue yueOHOro MaTepuaJia

Perenue 3a1a4 Ha BHIYMCIICHHE TEOMETPHUECKUX BeMYUH. OMICHIBAHNE PACCTOSHUS OT
TOYKH OO0 IINIOCKOCTH, OT HpﬂMOI\/JI A0 IIOCKOCTH, MCKAY IIIOCKOCTAMU, MEKIY CKPCIINBAIO-
HIUMHUCS IPSMBIMH, MEX/1y POU3BOJILHBIMU (PUTYpaMHU B TPOCTPAHCTBE.

Conep:xxanue yueOHOro MaTepuaJia

DopmynupoBaHUE U IOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOPEM CYIIECTBOBA-
HUs, CBOMCTBA).

N300paxeHne Ha 4epTekax U MOJEINAX PaCCTOSHUS U 000OCHOBAHUE CBOMX CYXKICHHIA.
Omnpenenenne U BEIYUCICHUE PACCTOSIHUI B POCTPAHCTBE.

Conep:xanue yueOHOro MaTepuaJia

[Tpumenenue GopMyI U TEOPEM ILUIAHUMETPUU AJIS PEIICHUS 3a7ad.

O3HaKOMJICHHE C TIOHATHEM NapauUIeILHOTO MPOSKTUPOBAHUS U €ro cBoiicTBaMu. Dopmy-
JUPOBAHUE TEOPEMBI O TUIOIIAIA OPTOTOHABHOM MPOEKIIUN MHOTOYTOJIbHUKA.

Copaepxxanue y4yeOHOIro MaTepuasa
[TpumeHenue Teopun At 000CHOBAHUS MTOCTPOCHUH U BEIYUCIECHUH. APryMEHTHPOBaHHUE
CBOMX CYXKJEHHI 0 B3aHMHOM pacloJI0KEHUHU IPOCTPAHCTBEHHBIX QUTYP.




Tema 7.2. MHOTOrpaHHUKH

Conep:xaHue yueOHOIro MaTepuasa

Ornucanue U XxapaKTepUCTHKA Pa3IMYHBIX BUJIOB MHOTOTPAHHUKOB, NIEPEUUCIICHNE UX 3JIe-
MEHTOB Y CBOMCTB.

N3006paxeHre MHOIOIrpaHHUKOB U BBINOJIHEHHE TOCTPOEHUS Ha H300PaKEHUAX U MOJCIISAX
MHOT'OI'PpaHHUKOB.

Copaepxxanue yueOHOro MaTepuasa

Brruncnenue TUHEHHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEHHBIX KOHPUTYpaLIUsX, apry-
MEHTHPOBAaHUE CBOMX CYXKJIECHHH. XapaKTepUCTHKA U N300paKECHUE CEUCHHS, Pa3BEPTKU
MHOTOTPaHHHUKOB, BHIYMCIICHUE IIOIIAJICH TOBEPXHOCTEH.

Copaepxxanue yueOHOro MaTepuasa
[TocTpoenue npocreliux cedeHuit Kyoa, mpusmsl, nupamubl. [Ipumenenue GpakToB u cBe-
JICHUH U3 INIAHUMETPUU.

Coaep:xanue yueOHOro MaTepuaJia
O3HakOMJIEHHE ¢ BUJJAMH CUMMETPHUIl B POCTPAHCTBE, (POPMYITHpPOBAHUE OIIPEICICHHUN U
CBOMCTB. XapaKTepI/ICTI/IKa CUMMCTPUHU TCJI BpAIICHUA 1 MHOT'OI'PaHHUKOB.

Coaep:xxanue yueOHOro MaTepuaJia
[TpuMeHeHne CBOWCTB CUMMETPHUH TP PEIICHUH 3aa4. Vcronp30BaHne MpruoOpEeTeHHBIX
3HAHUU JJI UCCIIEJOBAHMSI U MOJIEIMPOBAHNUS HECIIOKHBIX 3a/1a4.

Coaep:xxanue yueOHOro MaTepuaJia
I/1306pa>1<eHHe OCHOBHBIX MHOI'OI'PAHHHWKOB W BBIIIOJIHCHUC PUCYHKOB I10 YCJIOBHAM 3a1a4

Tema 7.3. Tesia u noBepxHo-
CTH BpallleHUst

Conep:xxanue yueOHOro MaTepuaJia

O3zHakoMJIEHHE ¢ BUJaMH Tell BpallleHus, popMyIupOBaHUE UX OMPEEIeHNUN U CBOWCTB.
DopMyIMpoBaHHE TEOPEM O CEYCHUU Iapa IIOCKOCTHIO U IMIIOCKOCTH, KacaTelbHOH K cde-
pe. XapakTepucTuKa U u300pakeHre TeJ BPaIleHHs], UX pa3BePTKU, CEUCHUS.

Conep:xanue yueOHOro MaTepuaJia
Pemenue 3a1a4 Ha MOCTPOCHHE CEUECHUIA, BEIUMCIICHHE JUTMH, PACCTOSHUH, YTIIOB, MJIOIIa-
neu. [IpoBenenune qoka3aTenbHbBIX PACCYKICHUN IPU PEIICHUH 3aa4.

Conep:kaHue y4eGHOr0 MaTepuasia

[TpuMeHeHre CBOWCTB CUMMETPHUH TPH PEIICHUH 3a/1a4 Ha Tejla BpallleHHs, KOMOUHAIHIO
TEIL.

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

Tema 7.4. U3Mepenus B reo-
MeTpHuM

Conep:xxanue yueOHOro MaTepuaJia
O3HaKOMJIEHHE C TTOHITHSIMH IJIOMAAN U 00beMa, aKCHOMaMH M CBOMCTBAMH.




Copaepxxanue y4yeOHOIro MmarepuaJia
Pemrenue 3aa4 Ha BRIYHCIICHUE TUTOMAICH TUIOCKUX (PHUTYP C IPUMEHEHHEM COOTBETCTBY-
forux Gopmyn u (HakToB U3 TUTAHUMETPHH.

Conep:kanue y4eOHOT0 MaTepuaJia
I/I3yquHe TCOPEM O BBIYHUCIICHUUA OG'LCMOB MMPOCTPAHCTBCHHBIX TCJI, pCIICHUC 3a1a4 Ha
npuMeHeHue (HopMyIl BEIYUCICHHUS 00bEMOB.

Conep:xanue yueOHOro MaTepuaJia
Uzyuenue ¢hopMy Juist BBIYUCIECHUS TUIOMIA e TOBEPXHOCTEH MHOTOIPaHHUKOB U Tell
BpAaIlCHMUS.

Conep:xanue yueOHOro MaTepuaJia
O3HaKOMJIEHHE ¢ METOJIOM BBIYHMCIICHUS TUIOIIAU TOBEPXHOCTH cephl

Coaep:xanue yueOHOIro MaTepuaJia
Pemenue 3a1a4 Ha BBIYUCJICHUC HJIOIIIaI[CfI IOBCPXHOCTHU MPOCTPAHCTBCHHBIX TCJI

Conep:xanue yueOHOro MaTepuaJia
[Tono6ue Ten. OTHOLIEHUS TIIOIIA/EH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEI.

Tema 7.5. KoopauHarsl u
BEKTOPbI

Coaep:xxanue yue0HOro MaTepuaJia

O3HakoMJIEHUE C IOHITHEM BeKTOpa. M3ydeHue nekapToBOi CUCTEMbI KOOPAUHAT B TIPO-
CTpaHCTBE, IOCTPOEHUE MO 33JaHHBIM KOOPJMHATAM TOYEK U MJIOCKOCTEH, HaX0XKICHHUE KO-
OopAuHAT TOYCK

Conep:xanue yueOHOro MaTepuaJia
HaxoxneHue ypaBHEHUH OKPYXKHOCTH, c(pephl, IUIOCKOCTH. Bhyrcienne pacCTOSHUIM Mex-
Ay TOUKaMH.

Coaep:xanue yueOHOro MaTepuaJia
I/IsyquHe CBOMCTB BCKTOPHBIX BCJIWYHH, IIPpAaBUJI PA3JIOKCHUA BEKTOPOB B TPEXMEPHOM IIPO-
CTpaHCTBE.

Coaep:xanue yueOHOro MaTepuaJia
IIpaBnno Hax0XkAEHUS KOOPAUHAT BEKTOPA B IPOCTPAHCTBE, IPABUIIO JEHCTBUM C BEKTOPA-
MU, 33JaHHBIMU KOOPJIUHATAMH.

Conep:xanue yueOHOro MaTepuaJia
IIpuMeHeHne TeopHuy PY PEIICHUH 3a7a49 Ha JEHCTBHS C BEKTOPAMH.

Conep:xanue yueOHOro MaTepuaJia
N3yuenune CKamsspHOTro NPOU3BEIECHNS BEKTOPOB, BEKTOPHOTO YPABHEHUS IPSIMOM M INTIOCKO-
CTH.




Conep:xaHue yueOHOIro MaTepuasa
[TpuMeHeHrne TEOpUH TIPU PEIICHUH 3a/1a4 Ha IEHCTBHS C BEKTOPAMHU, KOOPIUHATHBIA METOI,
MMPUMCHCHUC BCKTOPOB I BBIYUCIICHHUA BCJIMYUH YIJIOB U paCCTOSIHI/If/’I.

Conep:kanue y4eOHOT0 MaTepuaJia 2
O3HakOMJIEHHUE C JI0KAa3aTEIbCTBAMU TEOPEM CTEPEOMETPHUH O B3aUMHOM PACIOI0KEHUHI

IPSIMBIX U IJIOCKOCTEH C MCIOJIb30BAHUEM BEKTOPOB

IIpome:xkyTouHas aTTecTanus 14
Hroro 251

JIi1st XapaKTepUCTUKN YPOBHSI OCBOCHHS y4eOHOTO MaTepralia UCIIOJIb3YIOTCS CIeIYIOIue 0003HAYCHHS:

1.— o3HakoMuUTeNbHBIN (Y3HABaHHE PaHEE U3YUCHHBIX 0ObEKTOB, CBOMCTB);

2.— penpoayKTHUBHBII (BBITIOJHEHUE JICATEIIBHOCTH 110 00pa3Ily, HHCTPYKIIUHU HIIU TI0]] PYKOBOJICTBOM)

3. — IPOAYKTHBHBIIi (IUTAHUPOBAHKUE U CAMOCTOSITEIILHOE BBITIOJHEHUE JICATSIILHOCTH, PEIICHHE IPOOJIEMHBIX 3a]1a4)




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 00pa3oBaTenbHOM nporpammoil - Kadbunetr «MatemaTukuNe2y.

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 MOJIENIeH TEOMETPUUECKUX TeJl, KOMIUIEKT MOPTPETOB BEIUKUX

MaTCMaTHUKOB.

VYyeOHO-HarIAJHbIE TOCOOUS - KOMIUIEKT IJIAKaTOB.

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

OHApHBIN).

Ha0op MareMaTH4eCKHMX 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. | Hopodeena A. B. | Maremaruka : yuebnuk ans CIIO Mocksa : U3natensctBo | [DneKTpoH
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 AJIst 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 MPOhEeCCHOHAIBHOTO 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

KoHTpoJib U OLeHKAa pe3yJbTaTOB OCBOCHUS y4eOHOW NUCIUIJIMHBI 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 MaTEMAaTUKH 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 MBIIUICHHUS, IPO-
CTPAaHCTBEHHOTO BOOOpaXEHUs, aITOpUTMUYE-
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€ CaMOOOpa30BaHUIO, 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 KOJUISKTMBHOW pabore, 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 KOPPEKTHPOBATH ACATEIHHOCTH, 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 JICSTEINb-
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 CAMOCTOSTEIBHO-
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-
NpeTUpoBaTh MHGPOPMAIUIO, MOJIyYaeMyl U3
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 MBICTUTEIHHBIX 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; CIMOCOOHOCTh BOCHPHUHHMMATH KpPacoTy u
TapMOHUIO MUDA;

npeaAMeTHbIe (3HAHUA)

31 copMHUpPOBAHHOCTH MPEACTABICHUH O MaTe-
MaTUKE KaK 4aCTH MUPOBOU KYJIbTYPbl U MECTE
MaTeMaTHKe B COBPEMEHHOW IMBIJIM3AIUH,
crocobax OmHMCaHWs SBJICHHUHA pearbHOrO 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 aKCHOMATHYECKOTO
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, MTOKA-
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 (u-
rypax, X OCHOBHBIX CBOHCTBax; c(hOpMHUPOBAH-
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 chopMHUpOBAaHHOCTH 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 MPOCTEHUIINX MPAKTUYECKUX CUTYa-
LUAX U OCHOBHBIE XapaKTEPUCTHKU CIIy4alHBIX
BEIINYUH;

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




