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1. ACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCHUTLTAHBI
MATEMATHUKA

1.1. O6s1acTh NpuMeHeHus1 padoveid MPOrpaMmbl

PaGouas mnporpamma oO0mIe00pa3oBaTeIbHON  Y4E€OHOW  JTUCHMILIMHBI
«MatemaTHhKay TpeaHa3HadeHa i1 U3yYeHUsT MAaTeMaTHKHA B MPOQPECCHOHATBHBIX
00pa30BaTeNbHBIX OpPTaHU3aIUIX, PEATM3YIONINX 00pa30BaTENIbHYIO MPOTPAMMY
cpemHero  obmero  oOpa3oBaHMsT B TpeleNax  OCBOCHHS  OCHOBHOM
npodeccuonanpHO oOpa3oBaTtenbHO mporpamMMbl CIIO Ha 06a3e OCHOBHOTO
obmiero oOpa3oBaHHWsI TPU TOJATOTOBKE CIEIUAINCTOB CpPETHETO 3BEHA II0
CHEIHAIbHOCTH:

21.02.12 TexHoJIOTHMA W TEXHMKA Pa3BeJIKH MeCTOPOXKICHUH IO0JIe3HBIX
HCKONAaeMbIX

1.2. Mecro y4eOHOH AMCHUILIMHBI B CTPYKType NPOrpaMmbl IOATOTOBKH
CIIELUAJIMCTOB CPEAHEro 3BeHa:
VYyebnas  gucuuniaumHa «MareMatuka) — SBISETCS  YYEOHBIM — MPEAMETOM
o0si3atenibHOM TIpeaMeTHOM obnactu «Martematuku u uHpopmatukny DPIOC
cpeaHero o0Iero 0opa3oBaHusl.

B npodeccuonanbHbix 00pa3oBaTENbHBIX OPraHU3aLUsAX, PEATU3YIOIUX
00pa3oBaTeyibHyI0 MPOTpaMMy CpEeIHEero oOuero oOpa3oBaHUs B Ipejenax
OCBOEHHS MPOrpaMMbl MOATOTOBKM crienuaiuctoB cpeaHero 3seHa (IIIICC3) na
0a3e OCHOBHOro oOmiero oOpa3oBaHus, yueOHas aucuuIuiiHa «MartemaTtukay
n3ydJaeTcs B 001e00pa3oBaTeIbHOM ITUKIIE.

1.3. Hean um 3amaum y4eOHOl JMCUMIVIMHBI — TPeOOBaHHMA K pe3yJbTaTam
OCBOEHHUS YUeOHOI TMCIUNIHHBI:

Copepxanue mporpamMmbl «MaTeMaTuka» HampaBiICHO Ha JOCTH)KCHHE
CIIENYIOLINX Ueleu:
« obecnieyeHre cpOpMUPOBAHHOCTH MPEJCTABICHUN O COLUATBHBIX, KYJIbTYPHBIX
Y UCTOPUYECKUX (haKTOpaX CTAHOBIIECHUS MAaTEMATUKHU;
* o0ecneyeHne CGHOPMHUPOBAHHOCTH JIOTHYECKOTO, aQJITOPUTMHYECKOTO U
MaTEMaTUYECKOTO MBIIIICHHUS;
* o0ecrieueHue chopMUPOBAHHOCTH YMEHUN MPUMEHSTH MOJIyYCHHbIE 3HAHUS MIPU
pelIeHUN pa3IMYHbIX 3a/1a4;
» obecrieueHre CHOPMHUPOBAHHOCTH TMPEACTABICHUN O MaTeMaTHKE KaK YacTH
00IIeYeIOBeUECKON KYyJIbTYphl, YHHBEPCAIbHOM S3bIKE HAYKH, MO3BOJIAIOIIEM
OIHCHIBATh M U3y4YaTh peajabHbIC MPOIECCHI U SIBICHUA.

OcBoenue  comepkaHusi  y4eOHOW  TUCIUIIIMHBI — «MaTtemaTuka»
o0ecrneunBaeT JOCTUKEHHE CTYIEHTaMU CIEAYIOLIUX pe3y1bmamog:
* TUYHOCHIHBIX:



— c(popMHUPOBAHHOCTh MPEACTABICHUI O MaTeMAaTHKE KaK YHHBEPCAIbHOM SI3bIKE
HAyKH, CPEICTBE MOJCIUPOBAHUS SBICHUNA M TPOIECCOB, HACIX M METOoAax
MaTeMaTHKH;

— TMOHMMAaHHE 3HAYUMOCTH MATEMATHKHU JJIs HAYYHO-TEXHHYECKOTO IMporpecca,
c(OpPMHUPOBAHHOCTh OTHOIIEHUS K MAaTeMaTHKE KaK K YacTH OOIIECYEIOBEYECKOM
KyJBTYpbl 4Yepe3 3HAaKOMCTBO C HCTOpHEH pa3BUTHSI MaTEMAaTHKH, SBOJIIOIHCH
MaTeMaTHYECKHUX UJICH;

— pa3BUTHE JIOTUYECKOTO MBILIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHMUS,
AITOPUTMHUYECKON KYJIbTYPhl, KPUTUYHOCTH MBIIIJICHHUS] HA YPOBHE, HEOOXOAMMOM
Ut Oyytiei mpodecCHOHATBLHOW ACSITEIBHOCTH, JJISl TPOIOJDKEHUS 00pa30BaHUS
¥ caM0o0Opa30BaHus;

— OBJIAZICHHE MaTEeMaTHUYEeCKUMM 3HAHUSMU M YMEHHUSIMH, HEOOXOIUMBIMH B
MOBCEIHEBHON  JKM3HM, [JJS OCBOCHHS CMEXHBIX €CTECTBEHHO-HAyUHBIX
TUCHMIUIMH ¥ JUCHUIUIMH NPO(EeCCHOHAIBHOTO IMKJIA, IS  TOJYYCHHUS
oOpa3oBaHusi B 001acTsAX, HE TpeOymoUUX YrIyOJIeHHOM MaTeMaTU4ecKOou
MOJITOTOBKH;

— FOTOBHOCTB U CITOCOOHOCTH K 00OPa30BaHMIO, B TOM YHUCJIE CaMOOOpPa30BaHUIO, HA
NPOTSHKCHUM BCEW JKM3HHW; CO3HATEIbHOE OTHOIICHHWE K HEMPEPHIBHOMY
0o0pa30BaHUIO0 KaK YCJIOBHIO YCIENIHONW TpPO(ecCHOHANBFHOW M OOIIECTBEHHON
JIeSITEIEHOCTH,

— FOTOBHOCTbh M CHOCOOHOCTh K CAMOCTOATEIHbHOW TBOPUYECKOM M OTBETCTBEHHOMU
JeSITENIbHOCTH;

— TOTOBHOCTh K KOJIJIEKTUBHON paboTe, COTPYJHHUYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTeNbHOM,  OOLIECTBEHHO  IMOJIE3HOM,  Y4eOHO-HCCIEA0BATEIbCKOM,
MPOEKTHOM U JPYTruX BUAAX ACSITEIbHOCTH;

— OTHOIIEHUE K MPOPECCHOHATBHON NEATEIBHOCTH KaK BO3MOXKHOCTH y4acTHS B
pPEIICHUN JUYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAIIMOHATHHBIX
npo0JieM;

* MemanpeomMemHuix:

— YMEHHE CaMOCTOSTEIILHO OMPEICIIATh LEIH ICATSILHOCTH U COCTABIIATh TUIAHBI
NCSITETbHOCTH,  CaMOCTOSITEJIbHO ~ OCYIIECTBJIATh,  KOHTPOJHMPOBATH |
KOPPEKTHPOBATh JIEATEIBLHOCTh; HCIOJb30BaTh BCE BO3MOXKHBIC PECYpPChl IS
JOCTYIKCHHSI TIOCTABJICHHBIX IeJIed W pealu3ali IUIAHOB JCSATCIbHOCTH;
BBIOMpATh YCIEIIHBIE CTPATETUN B PA3JIMYHBIX CHTYAITUX;

— yMEHHE NMPOAYKTHBHO OOIMIATHCS ¥ B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
NEATCIIBHOCTH, YYUTBHIBATh TO3UIMM  JPYTMX YYaCTHUKOB JICATEIHHOCTH,
3¢ (HEKTUBHO pa3pemaTh KOH(DIUKTHL

— BIQJCHHC HaBbIKAMH II03HABATCJIILHOH, Yy4eOHO-HCCIICIOBATEIIBCKOW U
IPOCKTHON JICSITEIbHOCTH, HaBBIKAMH pPa3peIICHUsT MPOo0JIeM; CIOCOOHOCTh H
TOTOBHOCTB K CAMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHHUS PAKTUYCCKHX 3a/1a4,
NPUMEHEHHIO Pa3JIMYHBIX METOJIOB MMO3HAHMUS;

— TOTOBHOCTh MW CHOCOOHOCTh K CaMOCTOSATEIBHOM HMH(POPMALMOHHO-
NI03HABATEIBHOM JICATEIBHOCTH, BKIIIOYAsi YMEHUE OPUCHTUPOBATHLCS B Pa3IMYHBIX



UCTOYHUKAX HH(QOpPMAIMHM, KPUTHYECKH OLEHUBATh M HMHTEPIPETUPOBATH
UH(pOPMAIMIO, TOJTYYaEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

— BJIAJICHUE A3BIKOBBIMU CPEICTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO HU3JIararb
CBOIO TOUYKY 3PEHUS, UCIIOIb30BaTh aJICKBATHBIC 3bIKOBBIE CPECTBA;

— BJIaJICHUE HAaBbIKAMU [T03HABATEIbHON PEQIIEKCUM KaK OCO3HAHMSI COBEPILIAEMBbIX
JEUCTBUN U MBICIMTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, I'PaHHIL
CBOEr0 3HAaHMS W HE3HAHMs, HOBBIX IIO3HABATEIBHBIX 3a7a4 U CPEACTB Ul MX
JNOCTUKEHUS,

— LIETICYCTPEMIIEHHOCTh B MOMCKAaX WU MPUHATUHU PELIEHUl, COOOpa3UTeIbHOCTh U
UHTYULMSA, PAa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTaBICHUI; CIIOCOOHOCTD
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

* npeOMEemHbIX:

— c(hOpMUPOBAHHOCTh MPEACTABICHUH O MaTeMaTHKE KaK 4YacTH MHPOBOU
KyJbTypbl M MECT€ MaTeMAaTHKH B COBPEMEHHOM LMBWIM3ALMH, CHocobax
ONMCaHUA SABICHUI PEAIBHOIO MUPA HA MAaTEMAaTUYECKOM SI3BIKE;

— Cc(pOpMUPOBAHHOCTb NPEJACTABICHUA O MaTEeMATUYECKUX MOHATHUAX Kak
BOKHEHIINX MATEMAaTHYECKUX MOJEISX, MO3BOJLIIOLIMX ONMCBHIBATH M M3ydaTb
pa3HbIE TPOLIECCHl W SBJICHHS; ITOHUMAaHHE BO3MOXKHOCTM aKCHOMAaTHYECKOIO
IIOCTPOEHUSI MaTEMAaTUYECKUX TEOPUIL;

— BJIAJICHUE METOJAMM JI0KA3aTEJIbCTB W AJITOPUTMOB PELICHMS, YMEHHME HX
IIPUMEHSITH, IPOBOJINTH JTOKA3ATENIbHBIE PACCYKIACHUS B XOJI€ PELICHUS 3a/a4;

— BJIQJICHWE CTAHAAPTHBIMM IPUEMAaMU  PELIEHUS  PAUUMOHAJIBHBIX U
UPpaLMOHAIbHBIX, TOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM; MUCIOJIb30BAHUE I'OTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B
TOM YHUCJE JUIsl TOMCKA NMYTH PELICHHs W WIUIKOCTPALMHA PELICHHs] YPAaBHEHUU U
HEPAaBEHCTB;

— ¢(OpMUPOBAHHOCTh MPEACTABIECHUN 00 OCHOBHBIX MOHATUSAX MAaTEMaTH4YECKOIO
aHalIM3a W KX CBOMCTBax, BIAJACHUE YMEHHMEM XapaKTEpHU30BaTb IIOBEICHUE
(YHKIMI, HCIONB30BAHME IOJIYYEHHBIX 3HAHMW JUIs ONMCAHMS M aHajau3a
peanbHBIX 3aBUCUMOCTEN;

— BIAJCHHE OCHOBHBIMH IIOHATHSAMU O INIOCKUX W IPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX (PUrypax, ©X OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTb YMEHHUS
pacro3HaBaTh reoMeTpuyeckue (GUrypbl Ha 4eprexax, MOJACNIAX U B PEaTbHOM
MUpE; MPUMEHEHNE H3YyYEHHBIX CBOWCTB TeoMeTpuyecKux (uryp u Gopmyn ass
peleHns reOMETPUYECKUX 3a7a4 M 33J1a4 C IPAKTUYECKUM COJEPKAHUEM;

— Cc(OpPMUPOBAHHOCTh MPEICTABICHUI O TMpolLeccaXx U SBICHUSAX, HUMEIOUINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbHOM MHPE,
OCHOBHBIX IOHATHUAX JJEMEHTAPHOU TEOPUH BEPOSITHOCTEN; YMEHUN HAXOIWUTh U
OLICHMBATh BEPOSITHOCTU HACTYIUIEHHMsS] COOBITUM B MPOCTEHIIMX MPaKTUYECKHX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJINYMH;

— BJIQJICHUE HABBIKAMM HCIIOJIB30BAaHUs TOTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM IMpHU
pelIeHuy 3a1a4.

B paMKaxX OCBOCHHA yqe6H0171 JUCITHUIIIIMHBI «Marematuka» Y CTYACHTOB
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bopMupyIOTCA CEIYIONINE 00Ie KOMIIEeTeHIIUH:

Kon HaumeHnoBaHue pe3yJbTaTta 00y4eHHs
OK'1 [ToHuMaTh CYHOIHOCTHP W COLMAJBHYIO 3HAUYUMOCTh CBOEH Oymymiei
npodeccuu, MPOSBIISITh K HEH yCTOWYMBBIN HHTEPEC
OK 3 IIpyHuMaTh pemeHns B CTaHAAPTHBIX M HECTAHAAPTHBIX CUTYalUsAX U HECTH

3a HUX OTBETCTBEHHOCTbD

OK 4 OcymiecTBIATh TOWCK W HCIOJIB30BaHHE HHGOPMAIMHM, HEOOXOIUMOW st
3¢ (EKTUBHOTO BBITOIHEHHS MPO(HECCHOHAIBHBIX 3a/1a4, TPOPECCHOHATHLHOTO
Y IMYHOCTHOTO Pa3BUTHS

OK 6 PaboTtath B KOJUIEKTHBE W KOMaHze, 3PQPEeKTUBHO OOIIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, ITOTPEOUTEIIMHI

OK 7 Bpatb Ha cebst OTBETCTBEHHOCTH 3a pabOTy WICHOB KOMaH bl (TIOTYMHEHHBIX ),
pe3yabTaT BHIOJHEHUS 3aIaHHH

1.4. KouuyecTBO 4YacoB Ha OcBOeHHMe pado4yeili mnporpaMmsbl Yy4eOHOM

AUCHUILINHBI:

MaKCHUMaJbHOU yueOHOU Harpy3ku oOydaromierocs 351 yacoB, B TOM UHUCIIE:
00s13aTeNbHOM ayAUTOPHOMN yueOHOU Harpy3ku oOy4daronierocs 234 yacos;
caMoCTOsATeNIbHOU paboThl oOyuaromierocst 101 yac;

KOHCYJIbTalluu 16 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUTLTAHBI

2.1. O0beM y4eOHOM IMCUMILIMHBI U BUABI Y4e0OHO#l padoThI

Bua yuyeO6Hoii padoThI O0bem
4acoB
MaxkcumanbHasi ydeOHAs HArpy3Ka (Bcero) 351
O0s13aTesibHAs ayIMTOPHAas yyeOHasi Harpy3Ka (Bcero) 234
B TOM YHCJIE:
nabopaTopHbie PabOTHI -
MPAKTUYECKUE 3aHITHUS 117
KOHTPOJIbHBIE paOOTHI -
CamocrosiTesibHas paboTa o0yuyawierocs (Bcero) 101
B TOM YHCJIE:
Pemenue npumepon 25
OnpeneneHre NoJaspHbIX KOOPAMHAT TOYEK HA MNIOCKOCTH 2
Pemienue ypaBHEHMI U CUCTEM YpPaBHEHUM 16
[Toctpoenue rpadukoB GyHKUIUN 4
W3ydenne caoKHBIX PYHKITHI 5
Haxoxnenue GyHknmii, 00paTHBIX TaHHBIM 4
Huddepenunpoanue GyHKIUH 2
Haxoxaenue mpon3BOIHBIX BTOPOTO MOPSAIKa 2
N3ydyenne (PuU3NYECKOTO CMBICIA MPOU3BOIHON BTOPOTO 2
NOPSAKA.
Haxoxnenue muddepenmana GyHkum 4
Pemenue 3aau 19
W3roTornenne TabauIl M MOJIETIEHi MHOTOTPAHHUKOB 9
Bpruncnenne  MaTreMaTHyecKoro  OXKHUIAHUS — CIIyYalHOMN 2
BEJINYHHBI
[TocTpoeHnne mpoCTpaHCTBEHHBIX QUTYD 5
Koncyabranuu 16

[TpomexyTrouHas aTTectanus B (popMe IK3aMeHa
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XAPAKTEPUCTHUKA OCHOBHBIX BUOB YUEBHOM
AEATEJBHOCTU CTYAEHTOB.

Conep:xxanue 00y4eHus!

XapakTepuCTHKA OCHOBHBIX BUIOB AeSITEILHOCTH CTY/ICHTOB
(Ha YypoBHe Y4eOHBIX el CTBHIl)

BBenenue

O3HaKOMJICHHE C POJIbI0 MATEMATHKH B HAyKe, TCXHUKE,
KOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTUAX U
MPaKTUYECKOU JeATenbHOCTH. O3HAaKOMIICHUE C LEISIMU
U 3a/1a4aMH U3y4YCHUSI MATEMATHKH MTPU OCBOCHUH
npodeccuit CITO u cnenmansuocteit CI10

AJITEBPA

Pa3BuTHne NOHATHS 0 YHCIE

Bremonnenue apudmerndeckux ASUCTBUN HAJ YHUCIAMH,
coueTasl yCTHbIE U MUCbMEHHBIE IPUEMBI.

Haxoxnenne mnpuOMMKEHHBIX 3HAUYEHUN BETUYMH U
MOTPEUTHOCTEH BBIYHCIICHUM (abcomoTHOM u
OTHOCHUTEIIbHOM ); CPABHEHHE YMCIIOBBIX BBIPAKEHHM.
Haxoxnenne  ommbok B mpeoOpa3oBaHUSAX U
BBIUHUCICHUSIX  (OTHOCHTCS KO  BCEM  IYHKTaM
MIPOTPaMMBI)

Kophu, crenenu, jorapugmoi

O3HakomyIeHME C TIOHATHEM KOpHS n-d  CTEMNEHH,
CBOMCTBAaMM pAJMKAJIOB M TIPAaBWJIAMHU CpPAaBHEHUS
KOpHEH.

DopMyJIUPOBAHUE OMNPEACIICHUST KOPHSI U  CBOMCTB
KOpHel. Beluncienue u cpaBHEHUE KOPHEH, BBIIIOJIHEHUE
MPUKUAKY 3HadeHus! KopHs. [IpeobpazoBanue 4nCIOBBIX
1 OYKBEHHBIX BBIPOKEHUH, COACPKAIIUX PATUKATIBI.
Boimonnenue pacuetoB 1o Qopmynam, CoAepiKaliiM
paJivKabl, OCYIIECTBIISAE HEOOXOIUMBIC MOJICTAHOBKU
npeoOpa3oBaHMs.

Onpenenenue PaBHOCUIIBHOCTH BBIPKEHUI c
panvkanamu. Pemenue nppanvoHaIbHBIX YPAaBHEHUH.
O3HaKkOMJIEHUE C MTOHSATUEM CTEIIEHU C I€UCTBUTEIIbHBIM
IIOKAa3aTeJIeEM. Haxoxnenue 3Ha4YEeHUH CTCIICHH,
UCIIONIB3YSl TPU HEOOXOTUMOCTH HWHCTPYMEHTAIBHBIC
CpelCTBa.

3anucelBaHUE KOPHS n-M CTENEHU B BUJE CTENEHU C
TpOOHBIM TOKa3aTesieM U Ha000POT.

@opMyJIMPOBAHUE CBOWMCTB cCTemneHeW. Bpruncienue
CTENEHEH C PallMOHAIBHBIM MOKA3aTeNIeM, BBINOJHEHUE
MPUKHUJIKU 3HAYEHUs CTEIIEHU, CPAaBHEHUE CTEIICHEH.
[IpeoOpa3zoBanre YMCIOBBIX U OYKBEHHBIX BBIPAKCHHM,
COJEpKAIMX CTENEHU, NMPUMEHSA CBOWCTBA. PemeHue
MTOKA3aTEeIbHBIX YPABHEHUM.

O3HakOMJIEHHE C IPUMEHEHUEM KOPHEW M CTENEHEN Ipu
BBIYMCIICHUM CPEIHUX, ACICHUH OTpEe3Ka B <«30JOTOM
ceueHUn». PellieHne NPUKIAAHBIX 3aJad Ha CIOXKHbBIE
MIPOLICHTHI

IIpeoOpa3oBanue ajnredpanvdecknx
BbIPasKeHH I

Beinonnenue npeoOpa3oBaHuit BBIPAKECHUH,
IpUMEHEHHEe (OpMyJ, CBSI3aHHBIX CO CBOMCTBaMu
CTereHel u jorapudmos.

Onpenenenue oOJactu JOTTYCTUMBIX 3HAUYEHUU
J0rapu(pMUIECKOro BBIPAXEHUSI. Pemenue
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| Jorapu(MUUECKUX ypaBHEHUN

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE NOHATHSA

W3ydyeHue paaMaHHOrO MeTOJla HW3MEpPEHUs YIJoB
BpalllCHUsI M MX CBS3M C TPagyCHOM  MEpOU.
N300paxeHne yrioB BpalleHUsT Ha  OKpPYKHOCTH,
COOTHECEHUE BEJIMYUHBI YTJIa C €0 PACIOJIOKEHUEM.
DopMyJIUPOBAHUE OMPEACTCHUN TPUTOHOMETPUUECKUX
GbyHKUMHA JUISL  YIJIOB  MOBOPOTa M OCTPBIX  YIJIOB
MPSIMOYTOJIBHOTO TPEYrojJbHUKa U OOBSICHEHHE UX
B3anMOCBA3U

OcHOBHbIE TPUTOHOMETPHYECKHUE
TOXKIeCTBa

[IpMeHEHHEe OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKICCTB
JUIS  BBIYUCIICHUS  3HAUYEHUU  TPUTOHOMETPHUYECKUX
(GyHKIMI 0 OTHOU W3 HUX

IIpeoOpa3oBanus mpocTemmx
TPUTOHOMETPUYECKUX
BbIPAKEHU I

N3ydenne  OCHOBHBIX  (GOPMYyT  TPUTOHOMETPHH:
GbopMynBl  CIOKEHHWs, YABOCHHS, MpPeoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKHUX (YHKIUI B MMPOU3BEICHUE
U TpPOU3BEIEHUS B CYMMy M MpPUMEHEHHE MpHU
BBIYUCIICHUH 3HAYEHUS TPUTOHOMETPUUECKOTO
BBIp@XEHUS M ymOpolieHus ero. O3HaKOMJIEHHE CO
CBOWCTBAMH CHUMMETPUM  TOYEK HA  E€OUHUYHOU
OKPY)KHOCTH M TpPUMEHEHHE HX JUJIs BbIBOAA (GopMyl
MIPUBEJICHUS

IIpocreiimme
TPUTOHOMETPHYECKNE YPABHEHUS
U HepaBeHCTBAa

Pemenue no gopmynam u TpUroHOMETPUUECKOMY KPYyTy
MIPOCTEUIINX TPUTOHOMETPUYECKUX YpaBHEHUM.
[IpumeHnenne oOOMKX METOJOB pEIICHUS YpaBHEHUM
(npuBeneHNE K JUHEMHOMY, KBaJIpaTHOMY, METOJ
pa3IoKEeHUsI Ha MHOKUTEIH, 3aMEHbI [IEPEMEHHOM) Ipu
pEeLICHUU TPUTOHOMETPUYECKUX YPABHEHUH. YMEHHE
OTMEYaTh Ha  Kpyre  pelleHus IIPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHTeHC YUCJIa

O3HakoMIICHHE c MOHATHEM 00paTHBIX
TPUTOHOMETPHUYECKUX (DYHKINH.

N3ydenune onpeneneHuii apkcuHyca, apKKOCHUHYCA,
apKTaHTeHca 4Kcia, (GOpMyIHpOBaHUE UX, H300pakeHUEe
Ha CIMHUYHOU OKPYKHOCTH, IPUMEHEHHUE NIPU PEUICHUH
YPaBHEHUU

POYHKIINH,

WX CBOMCTBA U TPAGUKHA

®yukuuu. [lonsitue o
HeNpepbIBHOCTH (PyHKIIUM

O3HakoMJIEHHME C TIOHATHEM NEPEMEHHOW, MpUMEpaMu
3aBUCUMOCTEH MEX]ly IEPEMEHHBIMH.

O3HakOMJIEHHE C TOHIATHEM Tpaduka, ONpeleTeHne
MIPUHAJIEKHOCTH TOYKH rpaduxy GyHKIHH.
Omnpenenenue 1o ¢Gopmyse MPOCTEHIIEH 3aBUCHUMOCTH,
Buga ee rpaduka. Boipaxenue mno dopmyne ogHOU
nepeMeHHon  uepe3  apyrue.  O3HaKOMIJIEHME €
ornpeneneHueM QyHKIMH, (OPMYITHUPOBAHUE €TO.
Haxoxxnenne oOmacth  ompeneneHuss ¢ 00JacTH
3HaYeHUN QYHKIIUU

CgoiicTBa pyHKUIMH.
I'paduyeckas uHTEpHIpeTaALUo.
IIpumepbl PYHKIMOHAJIBHBIX
3aBHCHMOCTEH B peajibHbIX
npoueccax u siBJICHUsIX

O3HakoMJieHHME C  OpuMepamMu  (DyHKUIHOHAJIbHBIX
3aBUCUMOCTEH B pEATbHBIX MPOLIECCaX M3 CMEXKHBIX
JUCIUILINH.

O3HakoMyIeHHE C JI0Ka3aTeIbHBIMU PACCYXACHUSMU

HEKOTOPBIX CBOMCTB JIMHEMHOW M  KBaJAPATHYHOU
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GyHKIMA, TpPOBENEHHWE  WCCICIOBAaHUSA  JIMHCWHOM,
KYCOYHO-JTUHEHHOH, NpOoOHO-TMHEHHON M KBaJApaTUYHON
dbyHkumii, moctpoenne ux rpadpuxoB. I[loctpoenne u
yreHue rpagukoB QyHKuui. MccrnenoBanue (yHKIHH.
CocraBnenue BUIOB (DYHKIIMH MO JaHHOMY YCJIOBHIO,
pelIeHne 3a1a4 Ha SKCTPEMYM.

Brimonaenue npeobpazoBanuii rpaduka GyHKIMN

Oo0paTHble pyHKINH

W3yuenune moHATHS 0OpaTHON (YHKIMM, ONpEAeICHUE
BHJIa W TIOCTpoeHHe Tpaduka oOpaTHOW (YHKIIHH,
HAaXOXJCHHE €€ O0JacTH ONpeNeNeHus U O00JacTH
3HaueHni. [IpuMeHeHue CBOWCTB  (QYHKIUMNA MpH
UCCIIC/IOBAaHNHM YPaBHEHWH W peIIeHUH 3a7ady Ha
IKCTPEMYM.

O3HaKOMJICHHE C TIOHSATHEM CIIOKHOU (DYHKIHUU

Crenennble, moKa3arejbHbIE,
Jorapupmuyeckue u
TPUIOHOMETPUYECKHEe (PYHKIMH.
OOpaTHbIe TPUTOHOMETPHYECKHUE
byHkun

Beruucnenne 3HadeHMid  QYHKIMA TIO  3HAYEHUIO
aprymenTa. OnpezeneHue nojJoKeHHUsI TOYKH Ha Tpaduke
o ee KoopAMHaTaM u HaobOopoT. Vcmonb3oBaHue
CBOMCTB (DYHKIIMI AJIsi CPAaBHEHUS 3HAYCHUH CTENEHEH U
nmorapudmoB. Iloctpoenune rpaduKOB CTENEHHBIX |
norapupMUUEcKux QyHKIHH.

Pemenne  moka3aTenbHBIX M JOrapu@MHUYECKUX
YpPaBHEHUH M HEPABEHCTB 10 M3BECTHBIM AJITOPUTMaM.
O3HakomIIeHUE c MOHATHEM HEMPEPHIBHOU
nepuoanveckoil QpyHKIuH, (HOpMyIHpPOBAHHUE CBOMCTB
CHUHYCa ¥ KOCUHYCa, IOCTPOCHHE UX TPapUKOB.
O3HakoMJICHHE C MOHITHEM T'apMOHUYECKUX KOJeOaHui
U IpUMEPAMU TapMOHUYECKUX KOJIEOaHUM AJs OMUCaHUs
IpoIecCCOB B (HU3UKE M JPYruxX o00JacTax 3HaHUA.
O3HakoOMJIEHUE C TOHSITUEM PAa3pbIBHOW MEPUOIMYECKON
¢byHkuuu, QGOpPMYNIHpPOBaHUE CBOMCTB TaHTEHCA W
KOTaHT'€HCa, OCTPOEHUE UX IpaduKOB.

[IpumeHenne CBOMCTB (YHKIMHA JJIs  CpaBHEHUS
3HAYCHWH TPUTOHOMETPUUYECKUX (DYHKIUH, peIeHus
TPUTOHOMETPUUECKUX yPaBHEHUI.

[TocTpoenue rpadyukoB OOPATHBIX TPUTOHOMETPHUCCKUX
¢byHKUIMH W ompezeneHHe Mo rpadukaM HX CBOWCTB.
Brinonaenue npeodpa3zoBanus rpaduKoB

HAYAJA MATEMATHYECKOT'O AHAJIM3A

IMocaenoBaTeabLHOCTH

O3HaKOMIICHHE c MMOHATHEM YHCI0BOM
MMOCJIEI0BATEILHOCTH, criocobamu ee 3aJIaHusl,
BBIYMCJICHHUSIMU €€ YJICHOB.

OBHaKOMHeHI/Ie C IIOHATUEM npez[ena
MOCJIENOBATEILHOCTH.

O3HaKOMJICHHE C BBIYUCICHHUEM CYMMBI OECKOHEYHOTO
YHCIIOBOTO psla Ha TIPUMEpEe BBIYUCICHUS CyMMBI
0eCKOHEYHO YyOBIBAIOILICH T'€OMETPHUUECKOM MPOTPECcCH.
Pemenue 3amau Ha npuMeHeHHE (OPMYJIBI CyMMBI
0eCKOHEYHO yOBIBAIOIIECH reOMETPUIECKOM Mporpeccuu

IIpou3BoaHasi U ee NpUMeHeHHE

O3HaKOMJIEHUE C TIOHATHEM TPOU3BOIHOM.

N3ydyenne u GOpMyIHpOBaHHE €€ MEXaHUYECKOTO H
T€OMETPUUYECKOTO  CMBICIIA, HW3yYeHHE  aJTOpPUTMA
BBIUHUCJIICHUA HpOHBBOI[HOﬁ Ha anMepe BBIYHUCJIICHUA
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MTHOBEHHON CKOPOCTH H YIJIOBOTO KO3 dUIHEHTA
KacaTeJIbHOM.

CocraBreHue ypaBHEHHsI KacaTelbHOW B 0OIIEM BHJE.
VYcBoenue mpaBun  auQQepeHIUpOBaHUs,  TaOIUIIBI
MIPOM3BOJHBIX 3JEMEHTAPHBIX (DYHKUIUN, NpUMEHEHHE
s nuddepeHnupoBaHus  GYHKUUH, COCTaBIICHUS
YpaBHEHUS KacaTeIbHOM.

W3yuenne TeopeM O CBS3M CBOWCTB (YHKUMH U
MIPOU3BOIHOM, (HOPMYIHPOBKA HX.

IIpoBeneHne ¢ MOMOILBIO MPOU3BOAHOM HCCIIEIOBAHUS
byHKIMH, 3a7aHHON (POpMYITOi.

YcraHoBIIeHHE CBA3HM CBOMCTB (DYHKIIMM U MPOU3BOIHOMN
0 uX rpaduKam.

[IpumeHeHre NpPOW3BOAHOM [JIsl pELICHUS 3a4ad Ha
HaXO0XJEHUE HauOOJbIIEr0o, HAMMEHBIIErO 3HAYEHUS M
Ha HaXO0)KJIEHUE SKCTPEMyMa

IlepBooOpa3Hasi 1 MHTerpaJ

O3HakoMJIEHHE C MOHSITHEM UHTerpaia U
nepBooOpazHoil. M3ydeHue mpaBusia  BBIYMCICHUS
nepBooOpasHoii u Teopembl HeroTona— JleliOHua.
Pemenne 3amau Ha CBSI3p MEPBOOOpa3HOW U ee
MIPOM3BOTHOM, BBIUMCIICHUE TIEPBOOOPA3HOM ISl TAaHHOU
byHKIMN.

Pemenne 3amay Ha TNpUMEHEHHE HHTErpaisa Juis
BBIYUCIICHUSA q)HSI/IHGCKI/IX BCJIIMYHUH U HHOHlaI[eﬁ

YPABH

EHUA 1 HEPABEHCTBA

YpaBHeHUSs M CHCTEMBI
YPaBHEeHUH
HepaBencrBa u cucreMbl
HEPaBEHCTB C ABYMS
nepeMeHHbIMH

O3HakOMJIEHHE C MPOCTEHIIMMU CBEIEHUSMHU O KOPHSIX
anreOpanvyeckux ypaBHEHUU, MOHATUSAMHU HCCIIEIOBAHUS
YPAaBHEHUU U CUCTEM YPaBHEHUM.

N3ydyeHnue Teopuu pPaBHOCWIBHOCTH YpPaBHEHUU H €€
IIPUMEHEHMUSL. [ToBTOpEHME 3aMnmcu peleHus
CTaHJApPTHBIX ypaBHEHUH, MPUEMOB MpeoOpazoBaHuUs
YpaBHEHUH JUIsl CBEJIEHUS K CTAaHIaPTHOMY YPAaBHEHMUIO.
Pewmenne palOHAIbHBIX, UPPALMOHAIBHBIX,
[IOKA3aTeIbHBIX U TPUTOHOMETPUYECKUX YpPAaBHEHUU M
CUCTEM.

Hcnonb3oBaHne CBOHCTB M TpaduKOB (GYHKUMNA s
pewieHnst ypaBHeHui. [loBTOpeHME OCHOBHBIX MPUEMOB
pELIEHUs CUCTEM.

Pemienne ypaBHEHHMII C TPUMEHEHUEM BCEX MPHUEMOB
(paznmoxeHUsT Ha  MHOXKUTEIM, BBEIEHUS  HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKH, TPaQUIECKOTO METO/a).
Pemenne cucrtem  ypaBHEHUH C  IIPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

O3nakomiieHHEe C OOIIMMH  BONPOCAMU  PEIICHUS
HEpPABEHCTB U MHCIIOJNIb30BAHHE CBOWMCTB U TIpaduKoOB
(GyHKIMN TIpU pEIIeHUH HEPABEHCTB.

PemeHne HepaBeHCTB W CHCTEM HEPABEHCTB C
MPUMEHEHHEM PA3JIUYHBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTUYECKHX METOJOB I PELICHUS
COoZIep KaTeNbHBIX 3a/1a4 M3 Pa3JInYHbIX 00jacTell HayKu
U npakThKu. HTepnpeTupoBaHue pe3yabTaToOB ¢ Y4ETOM
pealbHBbIX OIPaHUYEHUN
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3JEMEHTbI KOMBUHATOPUKHA, TEOPUM BEPOSITHOCTEN U CTATUCTHKH

OcCHOBHBIC MOHATHUS
KOMOMHATOPUKH

W3yuenne npaBuiia KOMOMHATOPUKH U IPUMEHEHHE TIPU
peleH KOMOMHATOPHBIX 3ajau.

Pemenne KoMOMHATOPHBIX 3a7ad METOAOM Iepedopa u
IO NPaBUJIYy YMHOXKCHHS.

O3HakomJieHME C  TMOHATUAMHU  KOMOMHATOPHKH:
pasMEUICHUAMH, COYETAHUSAMH, II€PECTAaHOBKAMH U
(dbopmynaMu Al X BBIYMCICHUA.

OObsicHeHHe U TpUMEHeHue (HOpMyJ Ul BBIYUCICHUS
pa3MEILEeHN, IEPECTaHOBOK U COYECTAHUM IPU PEILCHUU
3az1ad.

O3znakomiienne ¢ OuHoMOoM HbroTOHA M TpeyroabHUKOM
[Tackans.

Pemenune mnpakTuyeckux 3amad  C  MCIOJIb30BAaHUEM
NOHATUI U IPaBUI KOMOMHATOPUKHU

DJIeMeHThI TeOPHHU BEPOATHOCTE

N3yuenne KIacCMYECKOro OMpeneNeHUsT BEPOSITHOCTH,
CBOWCTB BEPOSITHOCTU, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenne npuMeEpoB BBIYUCICHUS BEPOSITHOCTEH.
Pemenne 3a1ay Ha BEIYMCIIEHUE BEPOSITHOCTEH COOBITHIA

IIpencraBiieHne JaHHBIX
(TadJauubl, IMArpamMmbl, rpagukn)

O3HakoMJICHHE C TPEACTABICHUEM YHCIIOBBIX JAHHBIX U
UX XapaKTEePUCTUKAMH.

Pemenue mpakTudeckux 3a1a4 Ha 00pabOTKY YHCIOBBIX
JTAHHBIX, BBIYHUCICHHE X XapaKTePUCTUK

I'EOMETPUA

IIpsiMble M MJIOCKOCTH B
NMPOCTPAHCTBE

®opMynupoBka U MIPUBEJICHNE JOKA3aTeIbCTB
MPU3HAKOB B3aUMHOTO PACHOJIOKEHHUS TMPAMBIX U
II0cKoCcTe. Pacrno3HaBaHme Ha deprexax U MOJEIAX
Pa3IMYHBIX CIy4aeB B3aUMHOTO PACHOJIOKEHUS MPSMBIX
U IUIOCKOCTEH, apryMEHTUPOBAHHE CBOUX CYXKICHUM.
DopMyJIMPOBAHUE OIPEIECIECHNUM, TPU3HAKOB U CBOWCTB
MapajuleIbHbIX W NEPIEHAMUKYJISPHBIX  IJIOCKOCTEM,
JBYTPAHHBIX U JINHEUHBIX YTJIOB.

BeinonHeHne nNOCTpOEHUs YIJIOB MEXKAY MNPSIMbIMH,
OpsIMOM W IJIOCKOCTBIO, MEXIY IUIOCKOCTAMH TIO
OMMCAHUIO U PAaCIO3HABAHHUE UX HA MOJEIIAX.
IIpuMeHeHHEe TPU3HAKOB U CBOWCTB  PAaCIOJIOKEHUS
MPSMBIX U IJIOCKOCTEN MPU PELICHUH 3aa4.
N300paxkeHne Ha pUCYHKAaX M KOHCTPYHPOBAHHE Ha
MOJEJISAX MEPHEHINKYISPOB U HAKIOHHBIX K IIJIOCKOCTH,
NpSIMBIX, TapaJUICNbHBIX IUIOCKOCTEH, YIJIOB MEXIY
OpsIMOM M TUIOCKOCTBIO M OOOCHOBAaHHE TMOCTPOEHUSI.
Pemienne 3agau  Ha BBIUKMCIEHHE TIE€OMETPUUECKHUX
BennuuH. ONKCBIBaHWE pacCTOSHUA OT TOYKH [0
IJIOCKOCTH, OT TMPAMOM 0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXKIY CKPEIIMBAIOIIUMUCA MPSIMbIMH,
MEX1Y TPOU3BOIBHBIMU (PUTYpaMU B TPOCTPAHCTBE.
@opMyIHpPOBaHHE U JT0KA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosiHUsIX  (TEOpEM  CYILIECTBOBaHUS, CBOWMCTBA).
N300paxkeHne Ha yeprexax W MOJEISIX PACCTOSHUS U
o0OCHOBaHHME CBOMX cCyxneHuidd. OmnpeneneHue u
BBIYMCIICHHE PACCTOSHUMN B npocTpaHcTBe. [IpuMmeHeHue
dbopMynl U TeopeM TUTAHMMETPUM JUIsl PEIICHUs 3ajad.
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O3HakomieHne c MTOHSATHEM NapajyIeIbHOTO
IIPOCKTUPOBAHUSA U €ro cBoMcTBaMHU. POpMyIHpOBaHUE
TEOpeMbl O IUIOIIAJAA  OPTOTOHAJIBHOM  MPOEKIINHU
MHOT'OYTOJIbHHUKA.

[Ipumenenne Teopuw Isi 0OOOCHOBAHHUS TIOCTPOCHHUHN H
BBIYMCIICHUH.

ApryMEHTHPOBaHUE CBOHMX CYXACHHM O B3aUMHOM
PaCTONI0KEHUU MPOCTPAHCTBEHHBIX PUTYD

MHOrorpaHHuKH

OnncaHne W XapakTEpUCTUKA  PA3IMYHBIX  BHJIOB
MHOTOTPAaHHUKOB, IIE€PEYUCIIEHNE HX DJJIEMEHTOB H
cBOMCTB. M300pakeHre MHOTOTPaHHUKOB U BBHITIOJIHEHHE
IIOCTPOEHHUS Ha  H300pakeHUsIX u MOJEIIAX
MHOT'OTPaHHUKOB.

BrplunciieHne JIMHEMHBIX 3JEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOH(UTYpAIUIX, apTyMEHTUPOBaHHE
CBOUX CYXICHUMU.

XapakTepucTuka U H300pakeHHE CEeUeHHUs, pPa3BEPTKHU
MHOT'OTPaHHUKOB, BBIYHCIICHHE iouaaen
noBepxHocTel. [locTpoeHune mpocTelmux ceueHuid Kyoa,
npu3Mbl, nupamusl. [Ipumenenue ¢GakToB U CBeACHUM
13 IJIAHUMETPUU.

O3HakOMJIEHME C BUAAMHM CUMMETPHIl B MPOCTPAHCTBE,
hopmynupoBaHue onpeaeIeHu u CBOMCTB.
XapakTepucTuka CHMMETPUM  TEl  BpallleHHs U
MHOT'OTPaHHUKOB.

IIpuMeHeHre CBOMCTB CUMMETPHUH IIPU PELICHUU 3a]ad.
Hcnonb3oBanue MpUOOPETEHHBIX 3HaAHUU TUIst
UCCIIEIOBaHUsI M MOJEIMPOBAHUS HECIOKHBIX 3azad.

N3o06paxenue OCHOBHBIX MHOTOTPaHHHUKOB u
BBITIOJIHEHUE PUCYHKOB I10 YCIOBUAM 3a7a4
TeJia ¥ MOBEPXHOCTH BpallleHUS O3HakomieHue c BUJIAMU Ten BpallleHus,

dbopMynupoBaHHE WX  ONPENEICHUA U  CBOWCTB.
@opMyIHpPOBaHUE TEOPEM O CEYEHUU IIapa MIOCKOCTHIO
Y TUTOCKOCTH, KacaTelnbHOU K cepe.

XapakTepucTuka M H300pakeHHEe TeJ BpalleHHs, HUX
pa3BEpPTKH, CEUECHUS.

Pemrenne 3amay Ha MOCTPOEHHE CEYEHUN, BBIYMCIICHHE
JUIMH, PpacCTOSAHUM, yrioB, ruiomane. IIpoBenenue
JIOKA3aTeNIbHbIX PACCYKJIECHUM IIpU pEUIeHUW 3a1ad.
IIpuMeHeHHEe CBOMCTB CUMMETPUU IIPU PELICHHUH 3a7ad
Ha TeJla BpallleHusi, KOMOWHAIUIO Tel.

N300pakeHNe OCHOBHBIX KPYTJIBIX TET M BBITIOJHEHUE
PUCYHKA IO YCIIOBUIO 3aJa4u

HN3mepenus B reomeTrpuu

O3HakOMJICHHE C TOHSATUSAMHU TIUIOMATU U 0o0BbeMa,
aKCMOMaMH U CBOWCTBAMH.

Pemienne 3amady Ha BBIYMCICHHE IUIOLIAJAEH IIOCKUX
¢buryp ¢ NPUMEHEHHEM COOTBETCTBYIOIMIUX (GOPMYNIT U
(aKTOB U3 IUIAHUMETPHH.

W3yyenune  TeopeM O  BBIYMCICHMM  OOBEMOB
MPOCTPAHCTBEHHBIX TEJl, pEUICHUE 3a/1a4 Ha IPUMEHEHHE
(hopMys BEIYHCIICHUSI 00BEMOB.

W3yuenne ¢GopMyn s BBIYMCIEHHUS  IUIoHIanei
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MOBEPXHOCTEM MHOTOTPAHHUKOB M TEJ BpallCHUS.
O3HaKOMIJICHHE C MCTOJOM BBIUKCJICHHS ILJIOIIAIN
MMOBEPXHOCTH C(ephl.

Pemenue 3aay Ha BBIYMCIIEHHE TIOMIAAECH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopanHatsl 1 BeKTOPbI O3HakomieHue C TOHATHEM BekTopa. W3yueHue
JNEKAPTOBOM CHUCTEMBI KOOpPAMHAT B IPOCTPAHCTBE,
MOCTPOCHHUE TO 33JaHHBIM KOOpPJIMHATAM TOYEK W
IJIOCKOCTEM, HAX0XKIEHUE KOOPANHAT TOYEK.
Haxoxnenne ~ ypaBHEHUHl ~ OKpYKHOCTH,  cepsl,
IJTIOCKOCTH. BhIuncieHrne pacCTOIHUN MEXKy TOUKaMH.
N3yuenue CBOWCTB BEKTOPHBIX BEJIWYUH, MPABUII
pa3ioKEHUs BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
MpaBUJl  HAXOXKJIEHHMS  KOOpPAMHAT  BEKTOpa B
MPOCTPAHCTBE, MpaBUJl  JEHCTBUH C  BEKTOpaMH,
3a/IaHHBIMUA KOOPJAMHATAMH.

[IpuMmeHeHue Teopuu NMpU pelICHUH 3a]1a4 Ha JEUCTBUSA C
BEKTOPAMH.

N3yuenne  ckanspHOro  NpPOU3BEACHUS  BEKTOPOB,
BEKTOPHOTO  YpaBHEHUs MpPsSMOM U IUIOCKOCTH.
[IpumeneHne Teopuu Mpu pPelieHuy 3aa4d Ha JEHCTBUS C
BEKTOpaMH,  KOOPJMHATHBIA  METOJ, IPUMEHEHHUE
BEKTOPOB I  BBIYMCIEHUA BEJIUYMH YIJIOB W
paccrostHui.  O3HaKOMJIEHME C  JOKa3aTeIbCTBAMHU
TEOPEM CTEPEOMETPUM O B3aUMHOM DPaCHOJOKEHUHU
MPSIMBIX U IJIOCKOCTEHN C UCMOJIB30BAaHUEM BEKTOPOB

3.YCJOBUS PEAJIM3AIIMN YUYEBHOM JJUCIUATLINHBI

3.1. TpeOoBanussi K MHHMMAJIBLHOMY  MAaTEePUHAJTbHO-TEXHHYECKOMY
o0ecnevyeHn 1o

Peanuzanust yueOHON TUCHUIUIMHBI TpeOyeT HaimMuusl yueOHOro KaOuHeTa
MaTEeMaTHKH.

[Tomemienne KkabuHETa JOJKHO yIOBJIETBOPATH TpeOoBaHusAM CaHUTapHO-
sanuaeMuonornyeckux npasui U HopmaTuoB (CanlluH 2.4.2 No 178-02) u ObiTh
OCHAIIIEHO THIOBBIM 00OPYJOBaHHEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHUAX, B
TOM YHUCJIE CHEIHUAIM3UPOBAHHON yuyeOHOW MeOenpl0 M CpeACTBaMHU O0Yy4YEeHHS,
JOCTaTOYHBIMH [l BBIMOJHEHHS TPEeOOBaHMW K YPOBHIO MOJATOTOBKU
00ydJaronmxcsi.

B xaOunere 10KHO OBITH MYJIbTUMEIUNHHOE 000PYI0BaHUE, TOCPEACTBOM
KOTOPOTO YYaCTHUKHA 00pa3oBaTeIbHOrO IMpoliecca MOTYyT MPOCMaTpUBaTh
BU3yallbHYI0  MHGOpMAIMI0 1O  MaTeMaTUKe, CO3/aBaThb  IPE3CHTAlUH,
BUJIEOMATEPHUAIIbI, UHbIE JJOKYMEHTHI.

B cocra y4eOHO-METOIMYECKOTO M  MaTepUAIbHO-TEXHUYECKOTO
obecrieueHus MporpaMMbl y4eOHOM TUCHUIUIMHBL « MaTeMaTuKa» BXOMAT:

* MHOTO()YHKIIMOHATIbHBIA KOMILJIEKC MPENo1aBaTess;
* HArJsgHBIE TOCOOMST (KOMILJIEKTHI y4eOHBIX TaOJMI], TUIAKATOB, MOPTPETOB
BBIIAIOIINXCS YICHBIX-MAaTEMaTHKOB H JIp.);

21




* ”HPOPMAITMOHHO-KOMMYHUKATHBHBIE CPEJICTBA;

* SKPaHHO-3BYKOBBIC ITOCOOWS;

* KOMIUTICKT TEXHHUYECKON JOKYMEHTAIlMH, B TOM YHCJIE MMAcIopTa Ha CPeICTBa
00y4CHUS, MHCTPYKIIMH 110 UX MCIIOJIb30BAHHUIO M TEXHUKE O€30IMaCHOCTH;

» OuOIMOTEYHBIN HOH/I.

3.2. UndpopManmnoHHoe odecnevyeHne o0yueHmst

Ilepeyenb pexoMeHAyeMbIX Yy4eOHbIX wu3AaHuii, WHTepHeT-pecypcos,
AOMOJHUTEIbHOM JTUTEPATYPBHI

OcHOBHas IuTepaTypa:

No HUcTtounuk
/11
1 bammakos M.U. MaTtemaruka: anredpa 1 Hadajia MaTeMaTHYECKOTO

aHaan3a, TeOMETPUS: YUeOHUK JIJISl CTY/l. YUPEXKICHUN cpel. mpod.
obpazoBaHusl. - 4-¢ usa., crep. / M.M.bammaxkos. - Mockpa: UL
"Axagemus", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekcr :
HEMOCPEACTBEHHBIMN.

2 bammvakos M.1 Marematuka (CI1O): yuebnuk / bammvakos M.U. - 2-e u3n.,
ctep - MockBa: KHOPYC, 2019. - 394 ¢. — ISBN 978-5-406-06554-9. —
TekcT : HenoCPEeACTBEHHBIN.

3 Bricmas MmaTeMaTrka : y4eOHHUK U IPAKTUKYM JJISI CPETHETO
npodeccuonanbHoro oopazoBanus / M. b. XpuryHona [u 1p.] ; mox oOmiei
penakuuent M. b. Xpunynosou, 1. W. Llpiranok. — Mocksa : M3naTenbcTBO
Opaiit, 2020. — 472 c. — (ITpodeccuonanbHoe 00pa3zoBaHue). —

ISBN 978-5-534-01497-6. — Tekct : anexktponHsiii // ObC FOpaiit [caiit].
— URL: (mara oOpareHus:
01.06.2020).

JlononHuTtenbHas JUTEpaTypa:

Ne | UcTtouHuk
/o

4 boromosnios H.B. IIpaktuueckue 3anatus no mateMatuke. B 2-x 4. Hacts 1.:
yuebHoe nmocooue jis CII0 / H.B.boromonos. — 11-e u3za., nepepad. u
non. — Mockaa : FOpaiit, 2019.— 326 c. (Cepus : [IpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HENOCPEICTBEHHBIN.

5 boromosnios H.B. Ilpaktuyeckue 3anatus no mareMatuke. B 2-x 4. Hacts 2. :
yuebHoe nocobue st CI1O / H.B.boromosnos. — 11-e u3a., nepepad. u gom.
— Mockaa : FOpaiit, 2019. — 251 c. (Cepus : IIpodeccrnonansHoe
oOpazoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEMOCPEICTBEHHBIN.

6 Jlopogeesa, A. B. MatemaTuka : yaeOHUK JIJIsi CPETHETO
npodeccruonabHOro odpaszoanus / A. B. JlopodeeBa. — 3-¢ uzm., nmepepad.
u pon. — Mocksa : M3narensctBo FOpaiit, 2020. — 400 c¢. —
(ITpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-03697-8. — Tekct
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: anexkTpoHHbii // OBC KOpaiit [caiiT]. — URL:
(mara obpamenus: 01.01.2020).

Jlopogheesa, A. B. Marematuka. COOpHHK 3a/1a4 : Y4eOHO-TIPAKTUUECKOE
nocobue i cpeaHero npodeccuoHaaIbHOTO 00pa3zoBaHus /
A. B. lopodeeBa. — 2-e uza. — Mocksa : MznarenbctBo FOpaiit, 2020. —
176 c. — (IIpodeccuonanproe obpazoBanne). — ISBN 978-5-534-08796-3.
— Texcr : anekrponnsii / IBC KOpaiit [calit]. — URL:

(mara obpamenus: 01.06.2020).

NudopmarimonHbie 371€KTPOHHO-00pa30BaTEIbHbBIE PECYPCHI:

Ne | UcTounuk

n/n

1 DnekTpoHHas oubnroreunas cucteMa «budmoTex. U3narenbctBo KV »
https://mgri-rggru.bibliotech.ru

2 DOnexkTpoHHO-OMOmMoTeyHass cuctema «M3garenbctBo  Jlawb»/ koML
NuxenepHo-Texunueckue Hayku (TromI['Y)
www.e.lanbook.com

3 OnexTpoHHO-OMbMuoTeyHass cuctema elibrary» / IlpaBooGiagatens:
OO61ecTBO ¢ orpaHrMuYeHHON 0TBeTCTBeHHOCTHIO «PYHOby» (RU)
https://elibrary.ru

4 DnekTpoHHO-6ubmmoteunas cucrema «OBC IOPAUT» / www.biblio-

online.ru

[lepnoanueckue nu3nanus:

EcTecTBeHHbBIE M TEXHUYECKHUE HAYKH : Hay4. )KypHAI /TIL. pen. A. fl.
XaskuH. — MockBa : OOO "UznarensctBo "CnytHuk+", 2002 — .—
Beixonut 12 pa3 B roa. — ISBN neuartHoii Bepcun 1684 —2626. — Tekcr :
HETOCPECTBCHHBIMN.

BECTHHUK BOPOHEXCKOI'O TOCYIAPCTBEHHOI'O
YHUBEPCUTETA. CEPUS : DU3UKA. MATEMATUKA : Hay4yHbBIi
KypHaJI / yupenuTenb : BopoHexXCKUi TOCyJapCTBEHHBIN YHUBEPCUTET. —
Boponex : 2000 — .— Yucno BeimyckoB B roa: 4. — ISSN neuarnoi
Bepcun: 1609-0705. — Tekcr : anextponnsiii // DBC elibrary [caiiT]. — URL
: https : //elibrary.ru (nata o6pamenus: 01.06.2020)
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YYEBHOUN

JUCHUIIIAHBI

KonTpoibr W omeHka pe3yJbTaTOB OCBOCHHS YYEOHOW JTUCHUIIIIMHBI
OCYULIECTBJISIETCS TpernojaBareyieM B TNPOLECcCce MPOBEICHUS MPAKTUYECKHUX

3aHATUM ©W  J1abOpaTOpHBIX padoT,

TCCTUPOBAHUA, a TaAKKC BbIIOJHCHUA

00y4arOIMMUCS UHANBUYATbHBIX 3aaHUM, TPOCKTOB, UCCIICIOBAHUH.

Pe3yabTaTnl 00yyeHus
(ocBOCHHBIC YMEHHUS)

®opMbI M METOAbI KOHTPOJIS U OLlEeHKH
pe3yJibTaToB 00y4eHHs

* IUYHOCHIHBIX:

—c(OpMHpPOBAaHHOCTh  MPEJCTaBICHUA O
MaTeMaTHKe KaK YHUBEPCAILHOM  SI3BIKE
HayKH, CPEJICTBE MOJCIUPOBAHUS SABJICHUN U
MPOIIECCOB, UCSIX U METOJ]aX MaTEMATHKH;

9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbBHOU paOOTHI.

- TIOHMMaHWEe 3HAYUMOCTU MaTEMAaTHKHU IS
HAyYHO-TEXHUUYECKOTO nporpecca,
c(hOpMUPOBAHHOCTH OTHOIICHUS K
MaTeMaTHKe KaK K 4YacTH 00Ile4Yes0OBeYeCKOn
KyJIbTYypbl 4epe3 3HAKOMCTBO C HCTOpUEH

9KCHepTHaH OLCHKA BBIITOJIHCHUA
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIBHOU PaOOTHI.

pa3BUTHS MaTeMaTHKH, HBOJIIOLIUEN

MaTeMaTHUYCCKUX UJICH;

—pa3BUTHE JIOTMYECKOTO MBILUIEHHS, | DKCIIEPTHAs OLIEHKA BBIIIOJHEHUS
IIPOCTPAHCTBEHHOTO BOOOpaXeHUs, | MPAKTUUECKOH pabOTHI.

QITOPUTMUYECKON KYJIbTYpPBl, KPUTHYHOCTH
MBIIIJICHUSA Ha YPOBHC, HGO6XO,Z[I/IMOM JJISL
Oynymieit mpoheccuoHaTbLHOMN ACITEIBHOCTH,
IS [IPOJOJIKEHUS o0Opa3oBaHUs Hu
caM000pa30BaHMsI;

DKcnepTHas OI[EHKA BBITOJTHEHHS
CaMOCTOSITENIEHON PaOOTHI.

—OBJIQJICHUE MAaTEMaTUYCCKUMHU 3HAHUSIMH U
YMEHUSIMH, HEOOXOTUMBIMH B TTOBCETHEBHOM
KU3HHU, TUTS OCBOCHUS CMEKHBIX
€CTECTBEHHO-HAYYHBIX TUCTIUTUTAH "
JUCITUTLIAH TIPO(ECCUOHATBHOTO LUKIIA, IS
MoJTydeHus: oOpa3oBaHUsI B 0OJACTAX, HE
TpeOyIOMmMX YrayOJeHHOW MaTeMaTU4ecKOu
NIOJITOTOBKU;

\DKcrnepTHasl OIICHKA BBIMTOJIHCHUS
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbBHOU paOOTHI.

—TOTOBHOCTH u CIOCOOHOCTH K
00pa3zoBaHMIo, B TOM quUCIIe
caMo00pa30BaHUIO, Ha TPOTKECHUUM BCEH
KM3HH,  CO3HATEJIBHOE  OTHOIICHHE K
HETPEPhIBHOMY 00pa30BaHUIO0 KaK YCIOBHIO
YCTIEITHOM npodeCcCuoHATBHON "
OOIIIECTBEHHOM I€SATEILHOCTH,

9KCHepTHaH OLCHKA BBIITOJIHCHUA
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOU PaOOTHI.

—  TOTOBHOCTb U  CHOCOOHOCTH K
CaMOCTOSITEIIBHOU TBOPYECKOMN u
OTBETCTBEHHOH NEATEIbHOCTH;

DKcnepTHas OI[eHKA BBITOITHEHHS
PaKTUYECKON paboTHI.
DKcnepTHas OI[EHKA BHITOTHEHHS
CaMOCTOSITENIbHON PaOOTHI.
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—TOTOBHOCTh K KOJUIGKTUBHOW paborTe,
COTPYAHUYECTBY CO  CBEPCTHHUKAaMU B
00pa3zoBaTenbHON, OOIIECTBEHHO TOJIC3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, MPOEKTHOH |
JIPYTUX BUJAX IEATCIbHOCTH;

DKcnepTHas OI[CHKA BHITOITHEHHS
PaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITTOJTHEHHS
CaMOCTOSITENIEHON PaOOTHI.

—OTHOIIICHUE K npodeccHoHaIbHOM
JEATEIBHOCTH KaK BO3MOKHOCTH Y4acTHs B
pCHICHUN JIMYHBbIX, OGH.[GCTBGHHBIX,
rOCyJapCTBEHHBIX, 00LIeHAMOHATIBHBIX
npobiewm;

9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHUSA
CaMOCTOSITEIIbBHOU PaOOTHI.

® Memanpedmemubtx:
—YMCHHUC CaMOCTOATCIBHO ONPCACIATH LCIIN
JCATCIIBHOCTH n COCTaBJIATH I1JIaHbI

JeATEIbHOCTH; CaMOCTOSITEJIbHO
OCYIIECTBIISITH, KOHTPOJIUPOBATH u
KOPPEKTUPOBATh NEeSTEIbHOCTD;

UCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTHIKCHMS.  IIOCTABJICHHBIX  LCJIEH U
peanu3anuu [IJIJaHOB NEeATEIbHOCTH;
BBIOMPATH YCIICIIHbIE CTpaTeruu B
Pa3IUYHBIX CUTYALUX;

DKcnepTHas OI[EHKA BBITOTHEHHS
NPaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITIOTHEHHS
CaMOCTOSITENIEHON PaOOTHI.

— yMEHHE TMPOJYKTUBHO OOIAThCA U
B3aMMO/JICMCTBOBATH B MPOIECCE COBMECTHOM
JESTENIbHOCTH, YYUTHIBATh MO3UIUU APYTUX
YYaCTHUKOB  JICSITEIBHOCTH, A(PPEeKTHBHO
paspematb KOH(IUKTHI;

DK3aMeH.

DKcnepTHas OI[EHKA BBITOJTHEHHS
NPaKTUYECKON paboTHI.
DKcnepTHas OI[EHKA BBITOJTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

— BIAJACHHE HAaBBIKAMHU II03HABATEIIBHOM,
y4eOHO-HUCCIIEIOBATEIbCKOM U TPOEKTHOM
JEATCIIBHOCTH,  HABBIKAMH  Pa3pELICHUS
npo0yieM; CIOCOOHOCTh W TOTOBHOCTHh K
CaMOCTOSITCIIBHOMY IIOUCKY METOJI0B
peLIeHNUs TPAKTUUECKUX 3a]a4, IPUMEHEHUIO
pa3IMYHBIX METOJOB IO3HAHNUS;

OK3aMeH.

3KCHepTHaSI OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
3KCHepTHaSI OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOU PaOOTHI.

—  TOTOBHOCTH 51 CII0OCOOHOCTD K
CaMOCTOSITENILHOM nHGOPMAIIMOHHO-
HO3HaBaTeJ’IBHOﬁ JACATCIIbHOCTH, BKJIFO4Yasa
YMEHHE OPHEHTHPOBAThCS B  Pa3IUYHBIX
UCTOYHUKAX  WHPOpMALUU,  KPUTHUYECKH
OIIEHUBATh u HHTEPIPETHPOBATH
UHPOPMALIKIO, TIOTYYaeMyI0 M3 Pa3IHYHBIX
HNCTOYHHUKOB;

DK3aMeH.

DKcnepTHas OI[EHKA BBITOTHEHHS
PaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITOITHEHHS
CaMOCTOSITENIbHOW Pa0OTHI.

- BJIaACHUC SI3bIKOBBIMH cpeacTBamMu:
YMCHHUE SCHO, JIOTUYHO KW TOYHO MH3J1araTtb
CBOIO TOYKY 3pCHU, HUCIIOJIB30BaTh
AZICKBATHBIC A3BIKOBBIC CPEACTBA,

DK3aMeH.

YcTHBIN ompoc.

3KCHepTHa5I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
3KCHepTHa5I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIBHOU PaOOTHI.

— BJIaJeHWC HaBBIKAMH I103HABATCIILHOM
pedaekcur Kak OCO3HAaHUS COBEPIIAEMbIX
JEUCTBUIA M MBICIUTEIBHBIX IPOLIECCOB, UX
pe3yJbTaTOB U OCHOBaHM, T'PaHUIl CBOETO
3HAHUS ¥ HE3HAHUS, HOBBIX MO3HABATEIbLHBIX

YcTHBIM onpoc.

TectupoBanue.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHUA
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3a/1a4y ¥ CPEJICTB JUIS MX TOCTHKCHUS;

CaMOCTOSITEIIbHOU PaOOTHI.

—  [eNeYCTPEMIICHHOCTh B TOHMCKaX W
NPUHATHH pEIIeHUH, cOOOpa3uTEeNbHOCTh U
UHTYUIUS, DPa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEICTaBICHHUIA, CIIOCOOHOCTH
BOCIIPUHMMATH KPAcOTY U TAPMOHHUIO MUPA;

YcTHBIM onpoc.

9KCHepTHa5I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa5I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOU paOOTHI.

* npeOMemHuIX:

— c(hopMHPOBAHHOCTH MIPECTABICHUN O
MaTeMaTHKe KaK YaCTU MUPOBOMN KYJIbTYpbI U
MECTE MaTEMaTUKU B COBPEMEHHOM
UBUJIM3AIUH, CTIOCO0aX OMUCAHUS SIBICHUN
peaNbHOTO MUpPA HA MATEMATHYECKOM SI3bIKE;

YcTHBIM onpoc.

TectupoBanue.

OKclnepTHas OLEHKa BBIIIOJIHEHUS
PaKTUYECKOH paboTHI.
OKclnepTHas OLEHKA BBIIIOJIHEHUS
CaMOCTOSITENIEHOU PaOOTHI.

— chopMHUPOBaHHOCTh MPEICTABICHUNA O
MaTeMaTUYECKUX MOHATHUAX KaK BaKHEHIIIHNX
MaTeMaTHYECKUX MOJCTAX, MO3BOJISIONINX
ONMUCBLIBATHL W H3Y4YaTb PA3HLIC IPOLCCChI U

TectupoBanue.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A

ABJICHUS; ITOHMMAaHHE BO3MOXHOCTH | CAMOCTOATENIBHOM pabOoTHI.
AKCHOMaTHYECKOTO ITOCTPOCHHUS

MaTEMaTUYECKUX TEOPHI;

— BIAJCHHE METOJAaMH JI0Ka3aTelnbCTB U | TecTupoBaHue.

aITOPUTMOB pelIeHus, yMeHHe HX
NPUMEHATb, MPOBOJUTH  JIOKA3aTEJIbHBIC
pacCcyXJIeHUsI B XOJI€ PEIICHUs 3a/1a4;

DKcnepTHas OI[EHKA BBITOTHEHHS
NPaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITOJTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

— BJIaaAC€HUC CTaHAAPTHBIMU IMpPpUCMaMHU

peHICHUA pallnOHAJIbHBIX n
HppannoOHalbHBIX, ITOKa3aTCIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPHUYCCKUX

YpaBHEHUH U HEpPAaBEHCTB, HUX CHCTEM;
HCIIOJIb30BAHUC TOTOBBIX KOMIIBOTCPHBIX
IporpaMM, B TOM 4YHCIIE€ AJIsl MOUCKA MyTH
peHiCHUA u HIUTIOCTpalun peuiCHusd
ypaBHEHU U HEPABEHCTB;

TectupoBanue.

9KCHepTHa5I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa5I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOU paOOTHI.

— c(pOpMHUPOBAHHOCTH TpEJCTaBICHUH 00
OCHOBHBIX  IOHATUSAX  MaTEeMaTH4YECKOro
aHalu3a ¥ X CBOWCTBAX, BJIAJICHUE YMEHUEM
XapakTepu3oBaTb  IOBEJCHME  (YHKLHH,
UCIIOJIb30BAaHUE TOJNYYCHHBIX 3HAHMNA IS
OIUCaHMS u aHaiImn3a peanbHbIX
3aBUCUMOCTEI;

YcTHBIM onpoc.

OK3aMeH.

TectupoBanue.

OKcIepTHas OLEHKa BBIIOJTHEHUS
NPaKTUYECKOH paboTHI.
OKcIepTHas OLEHKA BBIIIOJIHEHUS
CaMOCTOSITENIbHOU PaOOTHI.

— BIAJACHHE OCHOBHBIMU TOHATUSAMHU O
IUIOCKHUX u IIPOCTPAHCTBEHHBIX
reOMETPUUECKUX (HUrypax, HX OCHOBHBIX
CBOMCTBAaX; C(HOPMUPOBAHHOCTb  YMEHHMS
pacrio3HaBaTh reoMeTpuieckue (Urypbl Ha
yeprexax, MOJIEISIX M B PEaJbHOM MHUDE;

YcTHBIM onpoc.

OK3aMeH.

TectupoBanue.

OKCHepTHas OLICHKA BBITOJHEHUS
PaKTUYECKON paboTHI.
OKCHepTHas OLICHKA BBITOJHEHUS
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TIpUMEHEHHE M3YYEHHBIX CBOMCTB
reomeTpudeckux ¢uryp u dopmyn s
pelleHnsl TEOMETPUYECKUX 3a7ad U 3a7ad C
IIPAaKTHYECKUM COJECPKAHUEM;

CaMOCTOSITETbHOW PabOTEI.

— c(OPMHPOBAHHOCTh TPEACTABICHHN O
Imporeccax W SBICHHSAX,  HMEIOIIHUX
BEPOSITHOCTHBIH XapakTep, CTaTHCTHYECKUX
3aKOHOMEPHOCTSIX B pEaJIbHOM  MHpE,
OCHOBHBIX TOHSTHSX 3JIEMEHTAPHOU TEOpHU

DK3aMeH.

TectupoBanwue.

OKcnepTHast OleHKa BBIIOTHEHHUS
NIPaKTAYECKOH pabOTEHI.
DKcIiepTHAs OIIEHKA BHITIOTHEHHUS

BEPOSATHOCTEH;  YMEHHH  HAaxOOWTh  H | CAMOCTOSITEIbHOM PabOTHL
OLICHUBaTh  BEPOSTHOCTH  HACTYILICHHUS

COOBITHH B HIPOCTEHIINX NPAKTHYECKHX

CUTyallUssX ¥ OCHOBHBIE XapaKTEPUCTUKU

CIIy4allHBIX BEJINYUH;

— BIAJ€HME HaBbIKAMU HCIIOJB30BaHUsS | Y CTHBIN OIpPOC.

FOTOBBIX KOMIIBIOTCPHBIX
PEIICHUH 3a1a4.

IpOrpaMM IIpH

OK3aMeH.
TectupoBanmue.
OKcIIepTHAs OIIEHKA BBITIOTHEHHS

- IPAKTUYECKON pabOTHI.

DKcIIepTHAs OIICHKA BHITIOJTHEHHUS
CaMOCTOSITETbHOM PabOTEI.

PaspaboTunkm:
COD MI'P1 IIperogaBaTellb % ' H.C. I'aBpromkuna
COD® MI'PU [pernojaBareib Z W I'.H. 3y6xoBa
JKCNepThI:
JOLEHT, KaHAUIaT
CTHU HUTY MUCuC TEXHUYECKUX HayK W.C.KpaBHOBa
4 /
npernoaaBaTelb
MaTeMaTHKHU U
CO® MI'PU UHGOPMATUKH I".H.®enoposa

(mecto paboThI) (3aHMMaeMasi TOKHOCTE ) (moanuCh, MHUIHAAITEI,

bamumms)
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Paspa6orunku — 3yOkosa ['anuua HukonaepHa u I'appromkuaa Hatanmusa CepreeBHa, IpenofaBaTe/in
CTapo0oCKOJIBCKOTO dumana  deepaIbHOr0  TOCYJAPCTBEHHOrO  OIODKETHOTO 00pa3oBaTeIbHOIO
yUPEKJIEHHs BBICIIEr0 00pa3soBaHUS «PoccuiicKuii TOCyIapCTBEHHBINA I'e0I0ropa3sBe/I0YHbI YHUBEPCUTET
nmenn Cepro OpIKOHUKHIZEY.

PaGodast mporpaMMa COCTOUT M3 MacmopTa paboyert mporpaMMbl y4eOHOU AUCIUIIIMHEL, CTPYKTYPBL X
IPEMEPHOTO COMEPKAHUS yIeOHOM TUCIMIUIMHBL, YCIOBHH pealn3aliii yueOHOM AUCIHUIUIMHEL, KOHTPOJIS U
OIEHKH Pe3yJIbTATOB OCBOEHHs y4eOHOM THCIIUILIMHEL.

B paboueit mporpamMme 0003HAUCHBI 3a1a491 H IEITH y4eOHOM JUCIMIUIMHEI, PEKOMEHTyeMOe
KOJIMYECTBO YacoB (s creruaabHocTy 23.02.03), mperycMOTpEeHHOE MaKCUMaJIbHON yueOHO! Harpy3Ku
oGyuarorerocs 351 gac, B TOM YHCIIe:

06s3aTeNBHOM ayTUTOPHOM yueOHO# Harpy3Kku 00y4Jaromerocs 234 yaca;

CaMOCTOSTENbHOM paGoThl 0Oydaromerocs 117 gacos.

Cozepkanne JUCIUIUTAHBL OOECIEUHBACT NOCTIKCHHE CTYICHTaMH JMYHOCTHBIX, MPE/METHBIX H
MeTanpeMETHBIX Pe3yJIbTaToB COMJIACHO IPHMEPHOM IporpamMmme (PI'AY ®UPO) mo crenuambHOCTU. B
pabouux MporpamMMax OTPKEHBI TEMATHYECKUE pa3/IeIbL: Tema 1. PasBuTHe MOHATHS O YHCIE, TEMA 2.
VpaBHeHus ¥ HepaBeHCcTBa, Tema 3.KopHH, CTemeHd W norapupmer, TemMa  4.OIEMEHTHI
KOMOHHATOPHKH.5.OCHOBBI TPUTOHOMETpHH, Tema 6. dysknuu W WX cBoiicta, Tema 7.Hauama
MaTeMaTHIecKoro aHanmsa Tema 8.MHTerpan u ero npuMeHenue TemMa 9. KoopauHaTh! B BEKTOPBL, TeMa 10.
IIpsMble H TUIOCKOCTH B IIPOCTPAHCTBE, TeMa 11 MHOrOrpaHHUKY U KPYTIIbie TeMa 12. Tena u TOBEPXHOCTH
Bpamenus, Tema 13. V3mepeHus B TCOMETpUM, TeMa 14. DieMeHTHl TEOPHH BEPOSTHOCTEH U
MaTeMaTU4eCKOW CTaTHCTUKH. )

®opMBl ¥ METOJBI KOHTPOJISI M OLEHKH COOTBETCTBYIOT pesylbTaTaM 00y4eHus, B T.4. OOIIMM
KOMITETSHITHSIM.

CrucoK y4eOHBIX M3IAHUH CONEPXKHUT JUTeparypy U MHTEpHET MCTOYHHKH, MO3BOJIIONIME OCBOUTDH
coJiepanue yueGHON AUCIHUIITHHBI B IOJTHOM 00BeMe.

PaGouyas mporpamMma MOXeT OBITh PEKOMEH[OBaHA Uil IPUMCHCHHS B y4eOHOM IIpOIECCE M0
criermansaocTr: 23.02.03 Texumueckoe o6CIIyKHBAaHAE B PEMOHT aBTOMOOHIIBHOTO TPAHCTIOPTa.

JKenepr: I".H. ®enoposa
nperno/aBaTenb HHPOPMATHKA U MaTeMaTHK
CO® MI'PH

(mOmHCEH)



IKCIHEPTHOE 3AK/TIOYEHHE
Ha pabouyio nporpaMMy JHCIHILIHHEL «MaTemaTHEa» 110 CHEIHAILHOCTH (Ga30BHIil YPOBEHb):

21.02.12 Texuoaornst 1 TeXHAKA PAIBEIKH MeCTOPOAEHHIT NOJIeIHBIX NCKOTACMbIX.

Pazpatorunks — 3yGkosa Danuma Hukonacsna u TaBpromkmnna Haranus Cepreessa, mpenogaBaTe/id
CrapoocKoasCKOTO gunuana  (eaepankHOrO  rocyJapcTREHHOTO GrEKSTHOTO  00pa3oBRaTEIEHOID
YYPCKISHHSA BEICIIET0 00pa3oBaHHi «PoccriicKii rocyIapeTBeHHELT reooropasee/109HbIH YHABEPCHTET
umeHH Cepro OpIKOHHKHIZCH.

Pafouas NporpaMMa COCTOMT W3 Macnopra padouei mporpamMMbl yueOHOH JHCIMILIHEEL, CTPYKTYPHI H
MPHMEPHOTO COACMKAHNS YIeOHOM M CITHILTHHEL VeTORMI peanuzaiy yaeOHoH IHCIMILIHHEBL KOHTPOIIA 1
OUEHKH pe3y/IbTATOBR OCROCHHS yHeQHOH THCIILTHHEL

B paboueii nporpamMme 0003HAMEHBL 3a1aun H IIEJH yueOHOH AMCIHIIHHEL, PeKOMCHIYeMOe
KOIIHMeCTRO uacor g cmenvansHocTH 21.02.12 , npenycMoTpeHHOE MAECHMAILHOH yiedHoH Harpy3KH
obyuaromerocs (351 4ac). B TOM HHCIIE!

—  obs3aTenbHAA AYIUTOPHAS yue(Had Harpyska o0yuainerocs - 234 uaca,
—  camocTOsTEMbHas padoTa/KOHCYIbTallHH 00y aOMErocs - 111/16 yacos.

Cojieprkalie [MCUHIUTHHEI 0BECTIeMHBACT AOCTHKCHHE CTYACHTaMW JITHHOCTHBIX, OpeAMETHRIX H
METATIPE/IMETHRIX Pe3yIBTATOR COTTACHO [PHMEPHOH [IporpaMmMe (OIAY ®UPO) no cnemmanbhocTd. B
patouuX NPOTPAMMAX OTPAKEHR! CICIYIOUIHE TEMATHHECKHE Pa3/IC/IbL

tema 1. PassuTne noHATHI O YHCIE,

tea 2. YparHeHHs H HEPABCHC TR,

Tema 3. KOpHH, CTEINCHH H I0TAPHPMEI,

TeMa 4.9/eMeHTE KOMOMHATOPHKA,

TeMa 3, 0cHOBL TPHTOHOMETPHH,

rTema 6, @YHKIHE H WX CBOHCTRA.

Tema 7..Hauana MaTemarndeckoro aHamusa,

tema 8. MaTerpa v ero NPHMEHSHHE,

tema 9, KoopaMHATEL H BEKTOPHI,

tema 10, IIpgMele H ITIOCKOCTH B IPOCTPAHCTEE,

tema 11 MuororpaHHHKHE H KPYTILIE,

Tema 12, Tena W TOBEPXHOCTH BPaUEHHL,

tema 13, Mamepenud B TCOMETPHH,

Tema 14. DJIeMEHTEl TEOPHE BEPOSTHOCTE H MaTCMATHYECKOH CTATHCTHKE.

dopMBI # METOJIE! KOHTPO/IS W OLISHKM COOTBETCTRYIOT pesy IkTaTaM oBy4cHHA, B T.4. 001IHM
KOMICTCHIIHAM.

Crnucok y4eOHLIX H3/anHH COJEPKHT JIHTEPaTypy H HutepHeT HCTOUHHMKH, MO3BOJIAIONIHE OCBOHTE
cofepKanme YIeOHOM JHCIUILIMHE B TIOIHOM 00TEME. ;

Pafouag nporpaMma MOMKET OkITE PEKOMEHIOBaHA JNA TPHMCHCHHL B yueGHOM Tpolecce ¢
criemuanproeTi: 21.02.12 TexHoJI0THS H TEXHAKA PA3BETKH MECTOPOKACHHI NOIC3HLIX HCKOTIAEMBIX.

DEcnepr: E.I'. Kabynora
sap.Kadeapoi BEICIIEH MaTeMaTHKH
# MHPOPMATHEH, JL.T.H., TOUEHT
g - 4 P Fafiiaty
CTH HATY MHCHC o an obRAI0g,
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Pabouan mporpamma yueOHOH  aucuMIUIAHEI paspaboTaHa Ha ocHoBe DeaepambHOrO
rocyaapcTeeHHOre obpasoBatensHoro cranmapra (mamee ®I'OC) no cnenHEanbHOCTAM CPEIHErO
npodeccoransHOro oopaszosanus (nanee CII0)

21.02.12 TexHo1orus H TEXHRAKA Pa3BeIKH MecTOPOARICHHI I10/1e3HBIX HCKONAeMbIX (YTB.
npukazom Muonobpuayxu Pocenn ot 12.05.2014 Ne 493),

Opranuzanusa-paspaboTysK:

CrapoockonbeKuH rmian deaepanbHoro rocyAapeTBeHHOTO OI0KETHOrO 00pasoBareabHOro
VupeskIeHHs Beicimero oOpaszoBamus «Poccuiickuii rocyJapcTBeHHEIH — reonoropasseqoqHBIH
yvanBepeuTer amMenn Cepro Opmxomuknmser (COP MI'PH)

Paspaborumnk:

@enopoea 'amna Hukonaesna, npenoaasarens COO MI'PH

PACCMOTPEHA W OJIOBPEHA
H4 3aCeJAHHH NPeIMeTHO-IIHKIOBOH KOMACCHH
MATEMATHKH, (PH3INKA H HHQOPMaTHKH
Tlpotokon Ne & ot «£7 » zeaprt2021 T,

Ipencenarens MUK: 7 Feeh I". H. 3y0Gkosa

PEKOMEHJJOBAHA
yuebro-MeTomuueckuM oraenom CO® MI'PH

«ff v AkCitH 202\t 50
Hagameaux YMO: t%ﬁ % AJL TpyGuanuHOBa




COJIEPKAHME

1. IACIIOPT PABOYEWM ITPOI'PAMMbBI YYEBHOU JJUCIUTLJIMHBI

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

3. YCJIOBUSA PEAJIN3AIIMM YYEBHOM IUCIATLINHBI

4. KOHTPO.Tb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
T CHATIIAHBI

cTp.

11

13



1. IACIHIOPT PABOYEM MPOI'PAMMBbI YUYEBHOM JUCHUIIJIMHBI
MATEMATHKA

1.1. O6aacTs npuMeHeHus padoyeii MPpOorpaMmbl

PaGouas mporpamma y4uyeOHOW JUCHUIUIMHBI SIBISETCS YacThIO IPOTPAMMEBI
noAroToBku cneruanuctoB cpennero 3BeHa (IIIICC3) B coorBerctBUM ¢ PI'OC mo
cuemuansaoctu ClIO:

21.02.12 TexHosioTMSI W TeXHHUKA Pa3BeAKH MeECTOPOKIACHUHA IOJIEe3HbIX
HCKONAaeMbIX

1.2. MecTro y4yeOHOH AUCHMIUIMHBI B CTPYKType NPOrpaMmbl IOATOTOBKH
CIeLMAJTMCTOB CPeHEro 3BeHa:

VYyeOHasi AUCUUIUIMHA BXOJUT B MaTEMaTHUECKUNA U OOIIMI €CTeCTBEHHOHAYYHbBIN
LUKIL.

1.3. Hean wu 3agaum y4eOHOH IMCUMIUIMHBI — Tpe0OBaHUSI K pe3yJbTaTam

OCBOCHUSA YUEOHOM IMCIUTIIUHBI:
B pesynbpTare ocBoeHMS yueOHOW NUCIMIUIMHBI O0YJArOITUICS JOJIKEH YMETh:
- pemaTh TPHUKIAIHBIC 3a/1a4H B 00JIACTH MPOPECCHOHATHHON ACSITENEHOCTH.
B pesynbpTare ocBoeHHS y4eOHOW MUCIMIUIMHBI O0YJAFOIITHICS JOJIKEH 3HATh!
- 3HAYCHHUE MaTEMaTHKH B MpodecCHoHaNbHON AeaTenbHocTd U pu ocBoeHuu [HI1ICC3;
- OCHOBHBIE MaTe€MaTHYeCKHE METOJbl pEeIIeHUs MPUKIATHBIX 337ad B 00JIACTH MPOQecCHOHATbHON
NEeSATEIbHOCTH;
- OCHOBHBIE TOHATHSI M METOAbBl MaTEeMAaTHUYECKOTO aHalu3a, JUHEHMHON anredphl, Teopuu
KOMILIEKCHBIX YHCEJI, TCOPUU BEPOSTHOCTEH U MAaTEMaTUYECKON CTaTUCTHKY;
- OCHOBBI HHTETPAJIbHOTO U JU(HepeHIINaTBEHOTO HCUUCIICHUS.

B cootrBerctBumn ¢ ®I'OC CIIO no cnernuansHoct 21.02.12 TexHOIOTHS U TEXHUKA pa3BeIKU
MECTOPO>KICHHI MOJE3HBIX NCKOMAEMbIX B paMKaX OCBOCHHS y4eOHON AUCUMILTUHBI «MaTteMaTtuka» y
CTYICHTOB (DOPMHPYIOTCS CIEAYIONUE 00 e KOMIEeTEHINU:

Kon HaumeHnoBaHue pe3yJbTaTta 00y4eHHs
OK 1 [ToHuMaTh CYIIHOCTh M COLMAIBHYIO 3HAYMMOCTb CBOEH Oyaymieill mpodeccuu,
MPOSIBJISITh K HEM YCTOMYMBBIN HHTEPEC
OK 2 Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBbHOCTb, BBHIOMpATh THIIOBBIE METOIBI U
CrocoObI BBIMTOJTHEHUS TPO(PECCHOHATIBHBIX 3a/a4, OIICHUBATh UX d(PPEKTUBHOCTD
U KQ4eCTBO
OK 3 [IpyHMMaTh peleHus B CTAHAAPTHBIX W HECTAHAAPTHBIX CHUTYalMSIX U HECTH 3a

HUX OTBCTCTBCHHOCTH

OK 4 OcCymecTBISATh TOWCK W HCIOJb30BaHUE WH(MOpPMALUHA, HEOOXOAUMOHN IS
3(PEeKTUBHOTO BBITTOJIHEHUS MPOGEeCCHOHATBHBIX 3a7a4, MPO(PEeCCHOHATIEHOTO U
JTUYHOCTHOTO Pa3BUTHS

OK 5 Ucnonp3oBath WH()OPMAITMOHHO-KOMMYHHUKAITHOHHBIC TEXHOJIOTHH B
po(ecCHOHATLHON e TEIIEHOCTH

OK 6 PaGotats B KoJekTHBE W KOMaHge, 3(G(EKTUBHO 0OMATHCS C KOJUIEramH,
PYKOBOJICTBOM, NTOTPEOUTEISIMU

OK 7 Bpate Ha ceOs OTBETCTBEHHOCTHh 3a Pa0OTy WICHOB KOMAaH[bI (TIOJYMHEHHBIX),
pe3yJIbTaT BBITOTHEHHUS 3 JaHHH




OK 8 CaMOCTOSATEIbHO OMNpEeNeNsITh 3aJadyd  MPO(PECCHOHATIBHOTO H  JIMYHOCTHOTO
pa3BUTHSI, 3aHUMATHCS CaMOOOPa30BaHHEM, OCO3HAHHO IJIAHUPOBATH TOBBIIICHHUE
KBTI (UKAITIT

OK9 OpueHTHPOBATHCS B YCIOBUSAX YACTOM CMEHBI TEXHOJIOTUH B MPOQecCHOHATBHOM

JCATCIIBHOCTH

- Ipo(heCcCHOHATBLHBIX KOMIIETEeH Uil

Kon HaumeHoBaHue pe3yJibTaTa 00yuyeHUust

IIK 1.1. Bribupate TexHONOTHIO OypeHHs, KOHCTPYKIUU OYpOBBIX COOpPYKEHHH, 000pYyIOBaHHE U
UHCTPYMEHTHL..

IIK 1.2. OcymecTBIATh MOHTaX W JCMOHTaX OYPOBBIX BBIMIEK W Madr, COOpPKY OypoBOTO
MHCTPYMEHTA B 000PYAOBaHHS

IIK 1.3. . DKCIITyaTHPOBAaTh U BBISBIISATH HEUCIPABHOCTH B pab0Te OCHOBHOTO, BCIIOMOTaTEILHOTO
U TPaHCIOPTHOI'O 00OpPYyNOBAaHUS, NPUHUMAThb MEpPbl K MPEIyNPeKACHUI0 OTKAa30B U
aBpapuit

IIK 1.4. [IpoBOOUTE W KOHTPOJIMPOBATH BEHTWISLHUIO, OCBEIICHHE, BOJAOOTIMB MpU OYpOBBIX
paborax.

IIK 1.5. T'oToBUTH, oOmpeAensTh KadecTBO W  BOCCTAHABIMBATH IIOCJIE  MCIOJIb30BAHUS
ITPOMBIBOYHBIE JKUIKOCTH.

[IK 1.6. [lonroraBnuBate OypOBBIE CKBaXHHBI sl T€OPHU3NYECKHX M THUAPOTEONOTHUYCCKUX
WCCJICJOBAHUMN.

IK 1.7. OdopMIIATh TOKYMEHTALMIO TI0 MPOXOAKE CKBAXHH U MPOU3BOIUTH PacUeThl, CBSI3aHHbBIC
¢ OypeHuem.

IIK 2.1. Breibupate TexHONOrHIO, 00OpYyJOBaHUE, 3JEMEHTHl KPEIJICHUS, WHCTPYMEHTHI IS
HOBEPXHOCTHBIX M [10JJ36MHbIX IPOXOJUECKUX paboT.

11K 2.2. IIpon3BOANTE MPOXOJKY M KPETUICHUE Pa3BEIOYHBIX BEIPAOOTOK.

TIK 2.3. DKCIUTyaTHPOBAaTh M BBISABJIATH HEUCIPABHOCTH B pabOTE€ OCHOBHOTO, BCIIOMOTATEIHBHOTO
U TPaHCHOPTHOTO 00OpYIOBaHUS, NPUHUMATh MEpPHl K MPEIYNpekACHHIO OTKa30B U
aBapuil.

[IK 2.4. [IpoBoauTh M KOHTPOJIMPOBATH BEHTHUJALMIO, OCBEILEHHE, BOJOOTIMB CKBAXHUH IIPU
NPOBEJICHUH TOPHBIX BEIPa0OTOK.

TIK 2.5. [loaroraBnuBath BEIPaOOTKH IS T€OPU3MUECKUX M THAPOTEOIOTHIECKUX UCCIIeIOBAHUM.

IIK 2.6. O opMIsITH JIOKyMEHTAITHIO u MIPOU3BOIUTH pacyeTHl, CBSI3aHHBIC c
TOPHONPOXOAYECKUMHU paboTaMu

TIK 3.1. [IpoBoguTh mepHONMYECKHE  CTAaHAAPTHBIE W  CEPTH(PHUKALUOHHBIE  HCIBITAHHS
TEXHOJIOTHYECKOT0 000PYI0BaHUSI.

IIK 3.2. BuImomHATE  TEXHHYECKOE  OOCTY)KMBAaHME  OCHOBHOTO W BCIOMOTAaTEILHOTO
TEXHOJIOTMUECKOr0 000PYI0BAHUSL.

TIK 3.3. [Tpon3BONTH AMATHOCTUKY HEMCIIPABHOTO 000PYIOBAHHUS.

IIK 3.4. [Tpon3BoauTh PabOTHI IO PEMOHTY OYpPOBOT'O M TOPHOTO 000PYIOBAHHSI.

[IK 3.5. CocTaBnATh JKCIUTyaTallMOHHYIO, HWCHBITATENBHYIO M PEMOHTHYIO JOKYMEHTAIUI0 C
HCIIOJIb30BaHNEM MH()OPMAIIMOHHBIX TEXHOJIOTHH.

11K 4.1. Opranm30BEIBaTH pabOTy MEepCOHAIA HA yUaCTKeE.

IIK 4.2. [TpoBepsITh KauecTBO BHIIOJIHSIEMBIX PA0OT.

[IK 4.3. Y4yacTBOBaTh B  OLCHKE OJKOHOMHYECKOW 3()()EKTUBHOCTH  NPOU3BOACTBEHHOM
JIeSITEIBHOCTH NIEpCOHAsIa NOApa3IeNICHHUS.

11K 4.4. OO6ecneynBaTh 6€301MacHOE MPOBEICHNE OYPOBBIX M TOPHBIX PaboT.

1.4. KosimuecTBO 4acOB Ha 0CBOCHHUE padoyeil MPOrpaMMbl y4eOHOM IUCHUILIUHBI:
MaKCUMaJIbHOW yueOHOW Harpy3ku oOydaromierocs 72 yaca, B TOM YHUCIIE:
00s13aTeNIbHON ayIUTOPHOI yueOHOI Harpy3ku oOy4varomierocs 48 4acos;
CaMOCTOSITENIbHOM paboThl 0Oyyaromierocs 22 yaca;
KOHCYJIbTallMM 2 yaca.




2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bemM yueOHOM TUCHUIJIMHBI U BUABI Y4eOHOI padoThI

Bux yuyeOHoit padoThbI O0bem
4acoB
MakcumasibHas yueOHasi Harpy3ka (Bcero) 72
Oo0s13aTeIbHAs Ay IUTOPHAsI Y4eOHAasi HATPy3Ka (Bcero) 48
B TOM YHUCJIE:
JabopaTopHbie pabOTHI -
IIPAKTUYECKHUE 3aHATHS 32
KOHTPOJIbHBIE pabOThI 1
CamocTosiTesibHasi padoTa 00ydaroierocs (Bcero) 22
B TOM YHUCJIE:
peLIeHNE PUMEPOB 12
peleHne 3aaa4 2
pelIeHre CUCTEM YpaBHEHUN 2
pellIeHue ypaBHEHUM 2
BBIYKCIICHHE ONPEJICTUTENCH MaTpull 2
BrluncieHne  MaTeMaTUYeCKOTO  OXHUAAHUS W JUCHEPCUU 2
CJIy4YallHOW BEJIMYMHBI
Koncyabranus 2

[Tpomexyrounas atrectanus B popme nuddepeHunpoBaHHOIO 3a4eTa
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3. YCJIOBHUS PEAJIM3AIIMN YYEFHOM JJUCITUITJIMHBI

3.1. TpeOboBaHusi K MUHUMAJbHOMY MATEPUAJTIbLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanmzanust  yueOHOW  AUCHUIUIMHBI  TpeOyeT Hamuuusg ydyeOHoro KaOuHeTa
MaTeMaTHKH.

ObopynoBanne y4eOHOTO KaOWHETa: - TIOCAJOYHBIE MeCTa 10 KOJHYECTBY
00yJaroIMXCs;

- pabodee MecTO MPETnoIaBaTeNs;

- KOMIUTEKT Y4eOHO-HATIJSITHBIX TTOcoOmit «MareMaTukay,

- 00BEMHBIC MOJIEIIH TEOMETPUUECKUX (DUTYP;

- TUTaKaThI IO TEMaM;

- KJIaCCHasl JI0CKa;

- creiax / mwkad 1t XpaHeHus yueOHO-HATTISJHBIX MaTePHaIOB U MOJIEIIEH.

TexHuueckue cpeacTBa O6y‘{CHI/IHI KOMIIBIOTCP € JIMIOCH3UMOHHBIM IIPOTPaMMHBIM

oOecreueHrneM; MyIbTUMEANINHBIN IPOEKTOP, SKPaH / MHTEPAKTUBHAS JTOCKA.

3.2. UudopMmaumnonHoe odecnevyeHne 00yueHunst
Ilepeyenr  pexoMeHaAyeMbIX  Y4eOHbIX  u3AaHuii, HHTepHeT-pecypcos,
AOTOJIHUTEJbHOM JIMTePaTyphbl

OcHoBHas IUTEpATYpA:

Ne
/o

HcTounuk

1

bammakoB M.M. MaTtemaruka: anredpa v Hadyajla MaTeMaTHYECKOTO
aHaju3a, TeOMETPHs: YUYEOHUK IS CTY/. YUPEKISHUN cpell. Tpod.
obOpazoBaHnusl. - 4-¢ us., crep. / M.M.bammaxkos. - Mocksa: UL
"Axanemus", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekcr :
HEMOCPEICTBEHHBIN.

bammvakos M.1 Marematuka (CIIO): yuebnnk / bammakos M.U. - 2-e u3n.,
crep - MockBa: KHOPYC, 2019. - 394 ¢. — ISBN 978-5-406-06554-9. —
TeKCT : HenoCPeACTBEHHBIN.

Briciias MmaTeMaTrka : y9eOHHUK ¥ TIPAKTUKYM JIJIS CPETHETO
npodeccuonansaoro oopazoBanus / M. b. XpuryHosa [u 1p.] ; moza oOrmieit
penakuuet M. b. Xpunynosoit, 1. U. L{piranok. — Mocksa : 3narenscTBo
FOpaiit, 2020. — 472 c¢. — (IlpodeccruonanprHoe o6pa3zoBaHue). —

ISBN 978-5-534-01497-6. — Tekct : anextponHsiii // ObC FOpaiit [caiiT].
— URL: https://urait.ru/bcode/471507 (nata obpamenus: 13.05.2021).

JlononHuTENbHAS IUTEpATYpa:

Ne | UcTtounuk

/1

4 BoromosnoB H.B. IIpaktuueckue 3aHsaTus no marematuke. B 2-x 4. Yacts 1.
yaeonoe nocobue ais CI10 / H.B.boromosnos. — 11-e u3z., nepepad. u
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non. — Mockaa : FOpaiit, 2019.— 326 c. (Cepus : IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HEMOCPEACTBEHHBIMN.

boromosioB H.B. Ilpaktudeckue 3ausatus mo Mmaremaruke. B 2-x 4. Yactsb 2. :
yuebHoe nmocobue s CI10 / H.B.boromosnos. — 11-e u3zn., nepepad. u gor.
— Mockaa : FOpaiit, 2019. — 251 c. (Cepus : [IpodeccuonanbHoe
oOpa3zoBanme). — ISBN 978-5-534-08803-8. — TekcT : HEMOCPEICTBEHHBIM.

Hopogeesa, A. B. MatemaTuka : yaeOHUK JIJIsi CPETHETO
npodeccruoHanbHOro odpazopanus / A. B. Jlopodeea. — 3-e u3x., mepepao.
u nom. — Mocksa : MznatensctBo FOpaiit, 2020. — 400 ¢. —
(ITpodeccuonansuoe oobpazoanue). — ISBN 978-5-534-03697-8. — Tekct
: anektpoHHbIi // DBC FOpaiit [caiit]. — URL:

(mara obpamenust: 28.05.2021).

Jlopogheesa, A. B. Marematuka. COOpHHK 3a/1a4 : Y4eOHO-TIPAKTUUECKOE
nocobwue g cpeaHero npodeccuoHaabHOro 0opazoBanus /
A. B. JlopodeeBa. — 2-¢ u3a. — Mocksa : 3narenbctBo FOpaiit, 2020. —
176 c. — (Ilpodeccuonanbuoe odpazopanue). — [ISBN 978-5-534-08796-3.
— Texcr : anexrponnsiii / IBC KOpaiit [caiiT]. — URL:

(mata oOpamenus: 28.05.2021).

NudopmarmoHHbIe 371€KTPOHHO-00pa30BaTeIbHBIE PECYPCHI:

Ne | UcTounuk

n/n

1 DnekTpoHHast oubnroreunas cucreMa «budbmoTex. U3narensctBo KV »
https://mgri-rggru.bibliotech.ru

2 OnekTpoHHO-OuMOmmoreunass cucrema «W3marensctBo  JlaHb»/ KO
NuxenepHo-texunyeckue Hayku (TromI V)
www.e.lanbook.com

3 DOnekTpoHHO-OMOmmoTeyHass cucrema  elibrary» /  IlpaBooGmamarens:
OO611ecTBO ¢ orpaHuueHHON 0TBETCTBEHHOCThIO «PYHDby (RU)
https://elibrary.ru

4 DeKkTpoHHO-6ubmoTeunas cuctema «OBC IOPAUT» / www.biblio-

online.ru

Ilepnonnueckue n3nanus:

EcTecTBeHHbIE ¥ TEXHUYECKHUE HAYKH : HAayd. KypHal /Ti. pen. A. 4.
XaBkuH. — Mocksa : OO0 "UznarensctBo "Cnyraukt", 2002 — .—

! Boeixonur 12 pa3 B roa. — ISBN neuatHoii Bepcun 1684 —2626. — Teker :
HEMOCPECTBEHHBIN.
BECTHHK BOPOHEXXCKOI'O 'OCYAAPCTBEHHOI'O
YHUBEPCUTETA. CEPUS : ®DUSUKA. MATEMATUKA : HayuHbIii

2 | xypHan / yupenuTels : BopoHexKckHii rocyJapCTBEHHBIN YHUBEPCUTET. —

Boponex : 2000 — .— Yucio BbinmyckoB B roa: 4. — ISSN neuyatHoi
Bepcun: 1609-0705. — Tekcr : anexktponnbiii // DBC elibrary [caiit]. — URL

12



‘ : https : //elibrary.ru (mata o6pamenus: 01.06.2021)

4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMS YUYEBHOI
JUCHUIIIAHBI

Kontpone wu  onenka

pe3yJbTaToOB

OCBOCHHS  y4eOHOI

JTACITATUINHEBI

OCYILIECTRIISIETCS TIpEnogaBaTesieM B MPOIEcce MPOBEACHUS MPAKTUUYECKUX 3aHITHI
U JIa0OpaTOpHBIX pabOT, TECTUPOBAHMS, a TAKKE BBIMOJHEHHUS OOYyYarOIUMUCS
WHMBHUAYAJbHBIX 33JIaHUM, POEKTOB, UCCIICIOBAaHUN.

PesynbTaTsl 00yyeHus
(oCcBOEHHBbIE YMEHMS)

®opMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTATOB 00yUYeHUs

OcBoeHHBIC YMEHHS:

- pemarp MPUKIJIAIHbBIC 33/1a91 B
obmactu mpodeccruoHaTbHON
JESITeTbHOCTH.

DKcrepTHas OLEHKA BBITIOTHEHUS TPAKTUYECKOM
pabotel. KonTpoasHas padora.

DKcrepTHas OLEHKA BBITIOJHEHUS CAaMOCTOSATEIbHON
pabotel. InuddepeHunpoBaHHbIN 3a4eT.

YcBoeHHbIE 3HAHNA:

- 3BHAYCHUEC MAaTCMAaTUKU B
npodeccroHanbHOM
ACATCIIBHOCTH U IIPU OCBOCHUU

IIICC3;

DKcnepTHasi OIEHKA BBITTOJTHEHUS MPAKTUYECKON
pabotel. KontponbHas pabora.

OKCIepTHas OLICHKA BBIITOJIHEHHS CaMOCTOSATEIbHON
pabotel. luddepeHunpoBaHHbIN 3a4eT.

- OCHOBHBIC MAaTEMAaTHYCCKHMEC MCTOIbI

pelleHHsT TMPUKIAJHBIX 3agad B
obnacTtu npo¢eccuoHaIbLHON
AESATEINbHOCTH;

9KCHepTHaH OLCHKA BBIITOJIHCHU A HpaKTHHGCKOﬁ
pabotel. KonTponsHas padora.

9KCHepTHaH OL€CHKA BBIITOJIHCHU A CaMOCTOSITCIILHOU
pabotel. JluddepeHnmpoBanHbIN 3a4eT.

- OCHOBHbIE TIOHATHUS U METOIbI
MaTeMaTHYeCKOro aHaJIn3a,
JUHEWHOHN anreOphl, TCOPUH
KOMIUIEKCHBIX YHCEI, TCOPUU
BEPOATHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKH;

DKcrepTHas OLEHKA BHITIOTHEHUS IPAKTUIECKOM

pabotel. KonTponsHas padora.

DKcrepTHas OLEHKA BHITIOJHEHUS CAaMOCTOSTEIbHON
paboTHI.

JuddepeHnnpoBaHHbIN 3a4eT.

- OCHOBBI UHTCTPAJIbHOI'O U
mudpepeHIATBHOTO HCUNCIICHUS.

9KCHepTHaH OLCHKA BBIITOJIHCHUA HpaKTHHGCKOﬁ
pabotel. KonTponsHas padora.

9KCHepTHaH OLCHKA BBIITOJIHCHU A CaMOCTOSITCIILHOU
pabotel. JluddepeHnmpoBanHbIi 3a4eT.
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Pazpaboranen:

COd MI'PH

BINVITS I IENE

CTH ITATY «MHCuCs
(vecTo padoTr)

COD MI'PH

{MECTO padiThi)

npenojaearenb 7*/*/“

JOKTOP TEXHHYECKHX HAVK,
3aB. Kadepoil MareMaTHKR

I .H. ®ejoposa

E.I".Kabynona

(saHHMaeman J0JGEKHOCTE)

MpenojaBaTe/lb MaTCMaTHKH

( (A IMICEH, HHHITHATRL,
hamiiH)

2. Fus T.H.3ybkosa

(zanumacMad JTORIOCTL )

( MOAMHCE. HHHILHA/bI,
(panvmnng)
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JKCIHEPTHOE 3AKJIIOYEHHE
Ha padouyio mporpaMMy THCUHMmMHEL «MaTtemarukas
10 CHCHUHATBHOCTH:
21.02.12 Texno.orus  TeXAHKa PA3BeIKH MECTOPOATEN i M01e3HBIX HCKONACMBIX.

PaspaboTuni Menoposa N'wimna HukonaesHa, mpeno.asartens CTapoockoIscKoTo
(uimasa  HeacpPAILHOI0  rOCYIAPCTREHHOTO OIOUKETHOTO  0OPA30RATEIRHIOTO YHPEe#ICHUA
BBICIICTO  oOpazoBaind  «Poccrifckuii 1ocy1apeTBCHH kI re0Ioropaine/IoUHLIH VAHBEDCHTET
HMEnH Cepro OpmroHnKH e,

Pabouas nporpavya cocTONT W3 CACAVIOMNX Pa3ICIon:

1) Hacnopt padouei niporpamMysl vueGHOI IHCIMIIHHEEL

2) CIpyRTYpa H NPUMEPHOE coaepucaHye YUeOHOH HCTIHTITH kL

3) Yeaorus peannsainm yaeGHolH THCIHITAHEL

4) Kowrposs 1 olcHka pe3vinTaToB OCROCHHS YHEOHOH THCINTIMHAL

B padoucii npoipavmye 0B603HAYSHB UeH W 3amaum W yueOHOH JHCIMIJIMHBL 4 Takke
PEKOMEHLTY CMOE KOJMUECTBO YaCOB:

MAECHMILIBHOTT Y uchHoil Harpy3kon obdyuatomerocs 72 vaca. B toM yHce:

OO 3ATCALHOI Ay AHTOPHOH yuebHOl narpyskn obyuaiomerocs 48 gacon:

CAMOCTOATC/IRHON PadOTRI/KOHCYALTAUMK o0vualomerocs 22/2 gaca.

Cojlepaatne THCHHILIMHEL COOTBETCTBYET TPCBOBAHUAM K 31AHHAM H YMCITHAM  COMIACHD
[HCCS no cneumanbuocrn 1 GOPMUPYEMEM  KOMIETEHIHSM cortaco 01 OC CLHO. B
padoucH  nporpaMve  OTPAKSHEl CASAVIOIINE TeMATHUCCKHE pazzens: «MaremaTHUCCKNA
ananuy. «KoMmniekcume vuctan. «dneMentsl JuHeliHolt anredpen, «OCHOBR JUCKPETHOH
MareMaruimy.  «OCHOBLL  TEOPHH  BEPONTHOCTEHl M MATCMATHYECKOH  CTATHCTHKHS.
«Marevariieckne MeTOOL PEIEHHS NPUKTAIHBIX 341d4 B 0DIacty npofeccHOHATRHOH
JAeHTeNRHOCTHY,

Yporuu ocsoenns yueduoro marepuaia coOTBETCTBYIOT ero COTEPIKAHUID H 3HAYMMOCTH
st hopyuposarng sHaHEH. vmennit, OK n TTK.

DOoprikl # VETONE KOHTPOIL H OUEHKH COOTRETCTBYIOT pevibTatam oDyveHHs, B T.4,
NPOGECCHOHATBILIM M OOIIHM KOMIETEHITHAM.

Ciineor yaeOubIX W31anRi COMEPAAT OCHOBHYID H AONOHATCIBHYH) JIHTEPATYRY H
Hureprer nerounnkn, a Takke NepHOTHYCCKHE H3TAHHS, [103BOAIONHE OCRONTE CoJACpHaHne
VUCOIIOH THCTITLTHINLL B TOTHOM 00bemMe,

Padbosan nporpamya MokeT 66ITh peKoMelIoBaHa 11 NPHMESHEHHEA B Y4eOHOM mporecce
o ciemaaenocin 21,02.12 Texnoaoras o TexHHKa PasBeIKn MECTOPUATEHHIT MOICIHBIX
HCROTEEVBIX,

IKceptT: [T, 3vOrona
NPENOIABATE L MATEMATHKHY
COM MI'PH _
- Fophed

{IICUTHCE )




AKCMEPTHOE 3AKJTKOYEHHE

Ha pabouyHy NpOrpaMMy JAHCIHIHALL «MaTeMaTHKa) MO CHEHAThHOCTH!

21.02.12 Texuoqorus i TeXHAKA Pa3’BeIKH MECTOPOAACHHI H0JI€3IBIX HCKOMAEMBIX,

Pazpadorunk — Dejoposa Tanunwa Hukornaesna, mpenogasatent Crapoockosisckoro  (uimana
(reiepalIbHOTO TOCYAAPCTBEHHOTO GHYTKETHOTO 00Paz0BaTelbHOr0 YUPeKICHHA BEICIIETO 00pazoRaHus
«Poccuiickuii rocyIapcTBeHHBI Teonoropazeeno4ssiil ynusepeuter umet Cepro OpaxoHAKHI3EN.

PaBouas mporpaMma cOCTOMT W3: nacnopra pabodel NporpaMME]l yIeOHOH AHCIIHILIHHLBL, CTPYKTYDHI H
MPHMCPHOTO COTSPKAHMA YueOHOH AMCIMILIHHBL YCIOBHI peanuia#y y4eOHOH THCIHILTHHEL KOHTPOJS H
OIEHKH Pe3yIETATOR OCBOCHHS YIeOHOH IMCIMIIMHBL,

B padoudeil nporpamme 0O03HAUEHB 3371440 W 1leM y4eDHOH JHCIHITIHHEL, PEKOMEHIYEMOe
KOJIHYCCTBO YacoB s cnenrankHocTn 21.02.12, npegycemMoTpenioe MaKCHMATBHOR yuedHOH Harpy3koi
obvuammerocs (72 waca). B TOM HHCle:

— oDgzaTenpHas ayHTOpHAd ydeOHad Harpyska odyuaromerocs - 48 wacos;
— caMocTosTenkHas paboTa/KOHCYIRTAHA odyHaroImerocd - 22/2 vaca.

Cozepxanne JHCIHIUIHALI COOTBETCTBYET TpefopaHusm K aHaHuam W ymenuam cormacko [MIICC3 no
CHIeHHANBHOCTH M (popMupyeMEIM KomMneTeHuHsm cornacHe @IOC CIIO. B pabowed  mporpamme
OTpasKeHEl TEMATHYECKHE Pa3/Ieiibl:

Pasnen 1. Maremaroueckuii agams: Tema 1.1, ndwpepennnaneioe H HETCTPANBHOE HCUHCIEHHE,
tema 1.2. OObikHOReHHBIE TApPepCHIHANBHEIC YPaBHEHHA; TeMa 1.3, Pasl.

Paasen 2.KommmexcHele uncia: rema 2.1 Komniexcunie wiena B anredpanyeckoil opme; tema 2.2,
KomMmnexcHble umcla B, TPHrOHOMETpHYCCKo dopme; tema 2.3. TlokasarensHas (opma KOMIIEKCHOrO
4HCIIA.

Pazmen 3. DuemenTsl nuHelinodl amrebpon: Tema 3.1. MarpHugel, onpeleNHTeNH MATPHIL TeMa
3.2.00parnas marpuila; tema 3.3, CHcreMsl THHCHHBIX YpaBHEHHI.

Pazmen 4. OcHOBB JHCKpeTHOH maremarWku: Tema 4.1, Mpoxectea u ortHowmenud. Ceolicrea
oTHoweHKi. Onepalin Hal MEOKCCTBAMH.

Pazmen 5. OcHOBBI TEOPHH BepOsTHOCTEH W MAaTeMATHYSCKOH CTATHCTHKM: Tema 3.1. OCHOBEI TeOpHH
seposarHocTeii; Tema 5.2, Cayuaiinas BenuunHa, e¢ GyHKUMS pacnpenenennd; TeMa 3.3, Maremarnueckoe
OMIIEHHE W HcHepons cnydainoli Be/IYAHEL

Pazmen 6. Maremarnyeckue METOILI PELICHHS TPHKIATHEIX 3a1ad B oblact npodeccHOHATEHOH
pestensiocTH: Tema 6.1, Maremarudeckde MeTo[Bl  PEIICHHA TNPHKAAIHEIX  3ana4 B oDIacTH
npoeccHOHATBHON IeATeILHOCTH.

VpoBHH ocRoeHHS Y4eDHOro MaTepHana COOTBETCTBYIOT €r0 COJACPKAHHK) H 3HAYHMOCTH I
(popmupopamms OK u TIK.

DopMBI B METOALI KOHTPONS M OLEHKM  COOTBETCTRYIOT pesyanTaTaM oOy4YeHHS, B T.4.
NpoQecCHOHAMBHBIM H ODITIHM KOMIIETEHITHAM.

Crmcok y4eONBIX H3JAHHH COXEPKHT nureparypy H MHTepHeT HCTOUHHKH, MO3BOMAIOMIME OCBOHTh
cofiep&kanue yueOHOH THCILMIIIHEBL B HOJIHOM 0DBheME.

Pabouad TporpaMMa MOKeT OBITL PEKOMEHIOBAHA Ui NPUMEHEHHA B Y4eOHOM MpoLecce mo
conerpansHocTy 21.02.12 Texnouorus ¥ TEXHHKA pasBeIKH MeCTOPOKICHHI IIMJIE3HbIXN HCKOTTAEMBIX,

DKCIepT: E.I'. Kadynosa
3aB.Kalenpol BhICIIEH MATEMATHEH
H AH(POPMATAKA, A.T.H., JONEHT
CTH HATY MHUCHC
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