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1. MACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JITUCHUTLTAHBI
MATEMATHKA

1.1. O6s1acTh NpuMeHeHus1 padoyeil MPOrpaMmbl

PaGouas mnporpamma o01I€00pa3oBaTEIbHON  Y4E€OHOW  JAMCIHUTLIAHBI
«MatemaThKay MpeaHa3HaYeHa 7S U3YYCHHs] MaTeMAaTUKH B MTPo(ecCrnOHaIBHBIX
o0pa3oBaTeNbHBIX OPTaHU3AIMIX, PEATU3YIOMUX 00pa30BaTENLHYIO MPOTPaAMMY
cpemHero  obmiero  oOpa3oBaHWs B IpeleNax ~ OCBOCHHS  OCHOBHOM
npodeccuonansHO oOpa3oBarensHO mporpammbl CIIO Ha 6aze OCHOBHOTO
o0miero o0pa3oBaHWs TPH MOATOTOBKE CIEIUATMCTOB CpPEAHET0 3BEHA TI0
CHEIHAIbHOCTH:

21.02.04 3emJyieycTpoOiCTBO

1.2. Mecro y4eOHOH AUCHUIUIMHBI B CTPYKType NPOrpaMmbl IMOATOTOBKH
CIeLMAJTHUCTOB CPeIHero 3BeHa:

VYuebnas  aucuuumnaa — «MareMatukay — SBISICTCS  yU4EOHBIM  TPEIMETOM
00s13aTeslbHOM MpeaMeTHoM obOmactu «Martematuku u  uHbopmatukun» DOI'OC
cpeaHero o0Iero oopa3zoBaHusl.

B npodeccronanbHbix 00pa3oBaTENbHBIX OPTraHU3ALUSAX, PEATUYIOIUX
00pa3oBaTesibHyI0 MPOTpaMMy CpEIHEero oOuero oOpa3oBaHUs B Ipejenax
OCBOEHHS MPOrpaMMbl MOATOTOBKU crienuaiuctoB cpeaHero 3seHa (IIIICC3) na
0a3ze OCHOBHOTO 001Iero oOpa3oBaHMs, y4yeOHas aucUUILIMHA «MaTemMaTukay
u3ydJaeTcs B 001e00pa3oBaTeIbHOM ITUKIIE.

1.3. Heau m 3amaum y4eOHONl JMCUMIVIMHBI — TPeOOBaHHMA K pe3yJbTaTam
OCBOCHUS Y4eOHOM TUCHUIIMHBI:

Conepxxanue nporpaMmbl «MaTemaTHKa» HalpaBiI€HO HA JTOCTHXKEHHE
CIIEYIOLINX Ueleu:
* obecrieueHre chOpMUPOBAHHOCTU IPEACTABIECHUN O COLMANIBHBIX, KYJIbTYpPHBIX
U UICTOPUUECKUX (PAaKTOpaxX CTAaHOBJICHUS MAaTEMAaTHKHU;
* obecrieueHre Cc(HOPMHPOBAHHOCTU  JIOTMUECKOIO, AJITOPUTMHUECKOTO U
MaTEMaTHYECKOTO MBILUICHUS;
* obecrnieueHue c(hOPMHUPOBAHHOCTH YMEHUN NIPUMEHSTH IOJIYyYEHHBIEC 3HAHUS IIPU
pELICHNHU PAa3JINYHbIX 33/1a4;
* o0ecnieueHrue CHOPMHUPOBAHHOCTU MPEACTABICHUH O MaTeMaTHKE Kak YacTH
00IIeUeIOBEUECKON KYJIbTYphl, YHMBEPCAJIbHOM S3bIKE HAYKH, MO3BOJIAIOIIEM
ONMCHIBATh U U3y4aTh PEAIbHBIE ITPOLIECCHI U SIBJICHUSI.

OcBoenue  comepkaHuss  y4eOHOM  TUCHUIUIMHBI  «MaTtemaTuka»
oOecrneunBaeT JOCTUKEHHE CTYIEHTaMU CIEAYIOIIUX pPe3y1bmamog:
* IUYHOCHIHBIX:



— c(popMHUPOBAHHOCTH MPEACTABICHUI O MaTEeMAaTHKE KaK YHHUBEPCAIBHOM SI3BIKE
HAyKH, CpPEJCTBE MOJICIUPOBAHUS SBICHUA M TPOIECCOB, HACIX M METOoAax
MaTeMaTHKH;

— MOHMMAaHHE 3HAYUMOCTH MATEMAaTHKHU JJIs HAYYHO-TEXHHYECKOTO IMporpecca,
c(OpPMHUPOBAHHOCTh OTHOIIEHUS K MAaTeMaTHKE KaK K YacTH OO0IIeUYEIOBEYECKOM
KYJBTYpbl 4Yepe3 3HAaKOMCTBO C HCTOpWEH pa3BUTHS MAaTEMAaTHKH, JBOJIIOIHEH
MaTeMaTHYECKHUX UJICH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHMUS,
AITOPUTMHYECKOU KYJIBTYPhI, KPUTHYHOCTH MBIIIUICHHSI HA YPOBHE, HEOOXOIMMOM
Ut Oy Tytien mpodecCHOHaTBbHOW ACSITENBHOCTH, JJIsl TPOIOJDKEHUS 00pa30BaHUS
¥ caM0o0Opa30BaHus;

— OBJQJICHNE MAaTEMAaTHYECKHUMHU 3HAHUSIMH W yMEHUSMHU, HEOOXOIUMBIMU B
MOBCEIHEBHON  JKM3HM, [JJS OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAyUHBIX
TUCIMIUIMH ¥ JUCHUIUIMH MPO(EeCCHOHAIBHOTO IMKJIA, IS TOJYYCHHUS
oOpa3oBaHusi B 001acTAX, HE TpeOymoUUX YrIyOJIeHHOM MaTeMaTU4ecKou
MOJITOTOBKH;

— FOTOBHOCTB U CITIOCOOHOCTH K 00OPa30BaHMIO, B TOM YHUCIIE CaMOOOpPa30BaHUIO, HA
NPOTSHKCHUM BCEW JKM3HHW; CO3HATEIbHOE OTHOIICHHWE K HEMPEPHIBHOMY
00pa30BaHUIO0 KaK YCJIOBHIO YCIENIHONW TpPO(ecCHOHANBFHOW M OOIIECTBEHHOM
JIeSITEIBHOCTH,

— FOTOBHOCTh M CHOCOOHOCTh K CAMOCTOSATEIHHOW TBOPUYECKOM M OTBETCTBEHHOMU
JeSITEIbHOCTH;

—TOTOBHOCTh K KOJUIGKTHBHOW paboTe, COTPYIHHUYECTBY CO CBEPCTHHKAMHU B
o0pa3oBaTeNnbHOM,  OOLIECTBEHHO  IMOJIE3HOM,  Y4eOHO-HCCIEA0BATEIbCKOM,
MPOCKTHOM U APYTUX BUAAX ACATEIHHOCTH;

—OTHOULICHHE K MPOQPECCHOHATBHON ACSITEIPHOCTH KaK BO3MOXKHOCTH Yy4acTus B
pPEIICHUN JUYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIECHAIIMOHATHHBIX
npo0JieM;

* MemanpeomMemHulx:

—YMEHHUE CaMOCTOSTEIHHO OMPEEIATh MENN NEeITeIbHOCTH U COCTaBIATh IUTAHBI
NEeSATeTLHOCTH; CaMOCTOSITEIIbHO OCYIIECTBIISITH, KOHTPOJIUPOBATh M|
KOPPEKTUPOBATh JEATEIHHOCTH, HWCIIOJH30BAaTh BCE BO3MOXKHBIE PECypChl s
JOCTIDKCHHSI TIOCTABJICHHBIX IIeJIeH W peau3aluy IUTAaHOB  JCSTEIhHOCTH;
BBIOHMpATh YCIEIIHBIE CTPATETUN B PA3IMYHBIX CUTYAIHIX;

— YMEHHUE MPOAYKTHBHO OOINATHCSA U B3aUMOJICHCTBOBAThH B MPOIIECCE COBMECTHOM
NESTEIbHOCTH, YYUTBIBATh TMO3UIMH  JIPYTHMX YYaCTHUKOB JIEATEIHHOCTH,
¢ pekTUBHO pa3peniaTh KOHPIUKTHI;

— BIAJCHWE HaBBIKAMH TMO3HABATENBHOH, Y4eOHO-HCCIEIOBATEIbCKON U
IIPOEKTHON JEeSATENbHOCTH, HAaBBIKAMH pPa3pelIeHusi MpoOjeM; CIOCOOHOCTh H
TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS TPAKTUIECKUX 3a]1ad,
MPUMEHEHUIO PA3TUYHBIX METOIOB MTO3HAHUS,

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITENBHOW  WMH(OpPMAIMOHHO-
MO3HABATEIILHOMN JIEATeILHOCTH, BKIIFOUAsi yMEHUE OPHUEHTHPOBATHCS B PA3IMYHBIX



UCTOYHUKAX HH(QOpPMAIMHM, KPUTHYECKH OLEHUBATh M HMHTEPIPETUPOBATH
MH(POPMAIMIO, IOJYyYaEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

— BJIAJICHUE A3BIKOBBIMU CPEJACTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO HU3JIararb
CBOIO TOUYKY 3PEHUS, UCIIOIb30BaTh aICKBATHBIEC A3bIKOBBIE CPECTBA;

— BJIaJICHUE HAaBbIKAMU [103HABATEIBHON PEQIIEKCHM KaK OCO3HAHMSI COBEPILIAEMBbIX
JNEUCTBUN U MBICIIMTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, I'PAaHHIIL
CBOEr0 3HAaHMS U HE3HAHMs, HOBBIX IIO3HABATEIBHBIX 3a7a4 U CPEACTB Ul HX
JNOCTUKEHUS,

— LIETICYCTPEMIIEHHOCTh B MOMCKAaX U MPUHATUHU PELICHUl, CO0Opa3UTeIbHOCTh U
UHTYULMSA, PAa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJICTaBICHUI; CIIOCOOHOCTD
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

* npeOMemHbix:

— c¢(OpMUPOBAHHOCTH MPEACTABICHUI O MaTEMATUKE KaK YaCTH MUPOBOM
KYJIBTYpbl U MECTE€ MAaTEMAaTUKU B COBPEMEHHOM LIUBUIIM3ALMU, CIIOCOOaX
ONMCaHUA SABICHUI PEAIBHOIO MUPA HA MAaTEMAaTUYECKOM SI3BIKE;

— Cc(pOpPMHUPOBAHHOCTb NPEJACTABICHUA O MaTEMATUYECKUX MOHATHUAX Kak
BOKHEHIINX MATEMAaTHMYECKUX MOJEISIX, MO3BOJIIIOLIMX ONMUCBHIBATH M M3ydaTb
pa3HbIE TPOLECCHl M SBJICHHS; ITOHMMAaHHUE BO3MOXKHOCTM aKCHOMAaTHYECKOIO
IIOCTPOEHUSI MATEMAaTUYECKUX TEOPUIL;

— BJIAJICHUE METOJAaMM JIOKA3aTEJIbCTB W AJITOPUTMOB pPELICHMS, YMEHHME HX
IIPUMEHSITh, IPOBOJINUTH JTOKA3ATENIbHBIE PACCYKIACHUS B XOJI€ PELICHUS 3a/a4;

—  BJIAJICHWE CTAHAAPTHBIMM IPUEMAaMU  PELIEHUS  PAUUMOHAJIBHBIX W
UpPpaLMOHAIbHBIX, TOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHNN
Y HEPABEHCTB, UX CHUCTEM; MUCIOJIb30BAHUE I'OTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B
TOM YHUCJE JUIsl TOMCKA MYTH PELICHHs W WUIKOCTPALlMHA PELICHHs] YPAaBHEHUU U
HEPAaBEHCTB;

— c(OpMUPOBAHHOCTh MPEACTABIECHUN 00 OCHOBHBIX MOHATUSAX MAaT€MaTH4YECKOIO
aHalIM3a W KX CBOMCTBax, BIAJACHUE YMEHHMEM XapaKTEPHU30BaTb ITOBEICHUE
(YHKIMI, HCIOJNB30BAHME IIOJIYYEHHBIX 3HAHMW JUIs ONMCAHMS M aHajau3a
peanbHBIX 3aBUCUMOCTEN;

— BIAJCHHE OCHOBHBIMH IIOHATHSAMU O INIOCKUX W INPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUrypax, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTh YMEHHUS
pacro3HaBaTh reoMeTpuyeckue (QUrypbl Ha deprexkax, MOJACNIAX U B PEaTbHOM
MUpE; MPUMEHEHNE H3YyYEHHBIX CBOWCTB TeOMEeTpUYecKux (uryp u Ghopmyn ass
peleHns reOMETPUYECKUX 3a7a4 M 3aJ1a4 C IPAKTUYECKUM COJEPKAHUEM;

— Cc(pOpPMUPOBAHHOCTh MPEICTABICHUI O TMpoLeccax U SBICHUSAX, HUMEIOUINX
BEPOSTHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEaJIbHOM MUPE,
OCHOBHBIX IOHATHUAX JJEMEHTAPHOW TEOPUH BEPOSITHOCTEN; YMEHUN HAXOIWUTh U
OLICHMBATh BEPOSITHOCTU HACTYIUIEHHUSI COOBITUM B NPOCTEHIIMX MPaKTUYECKUX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJINYMH;

— BJIQJICHUE HABBIKAMM HCIIOJIB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM MpH
peleHuy 3a1a4.



B pamkax ocBoeHuss yueOHOW mucHUIIMHBI — «MaremMatukay 10
ciennanbHOCcTH: 21.02.04 3emiieyCcTpoiiCTBO, y CTYACHTOB  (POPMHUPYIOTCS
cieayroume 001mue KOMIeTeHIUH:

Kon HaumeHoBaHue pe3yJibTaTa 00y4yeHUust
OK'1 [ToHMMaTh CYHOIHOCTHP W COLMAJBHYIO 3HAUYUMOCTh CBOCH Oymymiei
npodecCuu, MPOSBIISITh K HEH yCTOWYUBBIN HHTEPEC
OK 3 [IpuHuMaTh perieHus: B CTaHJAPTHBIX U HECTAHIAPTHBIX CUTYalUsIX U HECTU

3a HUX OTBETCTBEHHOCTbD

OK 4 OcymiecTBIATh TMOWCK W HCIOJIB30BaHHE HHGOPMAIMH, HEOOXOIUMOW st
3¢ (HEKTUBHOTO BBITOIHEHHS MPO(HECCHOHANBHBIX 3a/1a4, TPOpECCHOHATHLHOTO
Y IMYHOCTHOTO Pa3BUTHS

OK 6 PaboTtarh B KOJUIEKTHBE W KOMaHze, 3PQPEKTHUBHO OOIIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, ITOTPEOUTEIIMHI

OK 7 Bpatb Ha cebst OTBETCTBEHHOCTH 3a pabOTy WICHOB KOMaH bl (TIOTYMHEHHBIX ),
pe3yJIbTaT BBIIOJIHEHHUS 3aJaHHUI

1.4. PekomenayemMoe KOJIMYECTBO YAaCOB HAa OCBOeHHe padoueil mMporpamMmbl

y4eOHOM TUCHUIIMHBI:

MaKCHUMaJbHOU yueOHOU Harpy3ku oOydaromierocs 351 yacoB, B TOM UHUCIIE:
00s13aTeNbHOM ayAUTOPHON y4eOHOI Harpy3ku oOyyatorierocst 234 4acos;
caMOCTOSITeNTbHON paboThl oOyuatomerocst 101 gac;

KOHCYJIbTallMK 16 4acos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JIUCHOUTLIAHBI

2.1. O0beM y4eOHOM TMCHMILIMHBI H BUABI Y4e0OHO#l padoThI

Bun yueOHoit padoThI O0bem
4acoB
MakcumaJjibHasi ydyeOHasi Harpy3Ka (Bcero) 351
Oo0s13aTesibHAsI Ay INTOPHAs YyueOHAasi HArpy3Ka (Bcero) 234
B TOM YUCJIE:
nabopaTopHbIe pabOTHI -
ITPAKTUYECKUE 3aHATUS 117
KOHTPOJIbHBIE paOOThI -
CamocTosiTesibHasi padboTa 00y4arierocst (Bcero) 101
B TOM YUCJIE:
Pewenne npumepos 25
OnpeneneHre NoasipHbIX KOOPAUHAT TOYEK HA IIIOCKOCTH 2
Pemenue ypaBHEHMI U CUCTEM YpPaBHEHUM 16
IToctpoenue rpadukoB GhyHKIUN 4
N3ydeHnune clnoxHbIX QyHKIUI 5
Haxoxnenue GyHKIMi, 0OpaTHBIX TaHHBIM 4
JuddepennupoBanrie GyHKIINI 2
HaxoxaeHue npou3BOIHBIX BTOPOTO MOPSIKa 2
W3ydyenne (uU3NYECKOTO CMBICIA MPOU3BOIHON BTOPOTO 2
NOpsAKA.
Haxoxnenue nuddepenimana GpyHKIANA 4
Pemenue 3amau 19
W3rorornenne TabauIl M MOJIETIEi MHOTOTPAHHUKOB 9
Bpruncnenne  MaTeMaTH4YeCKOTO  OXHUIAHHUS — CIIyYallHOMU 2
BEJINYUHBI
[TocTpoeHure mpoCcTpaHCTBEHHBIX PUTYD 5
Koncyabranum 16

[TpomexxyTouHas arrecranus B popMe IK3aMeHa
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM
AEATEJBHOCTU CTYAEHTOB.

Coaep:xxanue 00y4eHust

XapakTepuCTHKA OCHOBHBIX BUIOB AeSITEILHOCTH CTY/ICHTOB
(Ha ypoBHe Y4eOHBIX el CTBHII)

BBenenue

O3HaKOMJICHHE C POJIbI0 MATEMATHKH B HAyKe, TCXHUKE,
IKOHOMHKE, MHPOPMAIIMOHHBIX TEXHOJIOTUAX U
MPaKTUYECKOU eATebHOCTH. O3HAKOMIICHUE C LEISIMU
U 3a/1a4aMH U3y4YCHUSI MAaTEMATHKH MTPU OCBOCHUH
npodeccuit CITO u cnenmansuocteit CI10

AJITEBPA

Pa3BuTHne NOHATHS 0 YHCIE

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

Haxoxnenne mnpuOMKEHHBIX 3HAUYEHUN BETUYMH U
MOTPEUTHOCTEH BBIYHCIICHUM (abcomoTHOM u
OTHOCHUTEJIBHOM ); CPABHEHHE YMCIIOBBIX BBIPAKEHUI.
Haxoxxnenne  ommbok B mpeoOpa3oBaHUSAX U
BBIUHUCICHUSIX  (OTHOCHTCS KO  BCEM  IYHKTaM
MIPOTPaMMBbI)

Kophu, crenenn, jorapugmoi

O3HakomiIieHME C TIOHATHEM KOpHS n-i  CTEMNEHH,
CBOMCTBAMM pAJMKAJIOB M IPAaBWJIAMHU CpPAaBHEHUS
KOpHEH.

DopMyJIUPOBAHUE OMNPEACIICHUSI KOpPHSI H  CBOMCTB
KOpHel. Boluncienue u cpaBHEHUE KOPHEH, BBIIIOJIHEHUE
NPUKUAKY 3HadeHus! KopHs. [IpeobpazoBanue 4nCIOBBIX
1 OYKBEHHBIX BBIPOKEHUH, COACPKAIIUX PATUKATIBI.
Breimonnenue pacuetoB mo Qopmynam, CoAepiKaliiM
paJvKabl, OCYIIECTBIISAI HEOOXOIUMBIC TOJICTAHOBKU U
npeoOpa3oBaHMs.

Onpenenenne PaBHOCUJIBHOCTH BBIPKEHUI c
panvkainamu. Pemenne nppanoHaIbHBIX YPaBHEHUH.
O3HaKOMJIEHUE C MTOHSATUEM CTEIIEHU C I€UCTBUTEIbHBIM
IIOKAa3aTeJIEM. Haxoxnenue 3Ha4YeHUH CTEIICHH,
UCIIONIB3YSl TPU HEOOXOJUMOCTH HWHCTPYMEHTAIBHBIC
CpelCTBA.

3anucelBaHUE KOpHS n-M CTENEHU B BUJE CTENEHU C
TPOOHBIM TOKa3aTeseM U Ha000POT.

@opMyJIMPOBAHUE CBOMCTB cCTemneHelW. Bpluncienue
CTENEHEH C pallMOHAIBHBIM MOKA3aTeNIeM, BBINOJHEHUE
MPUKUJIKU 3HAYEHUs CTEIIEHU, CPAaBHEHUE CTEIICHEH.
[IpeoOpa3zoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAKCHHM,
COJEpPIKAIMX CTENEHU, NMPUMEHSA CBOWCTBA. PemeHue
MTOKA3aTEeIbHBIX YPABHEHUM.

O3HaKOMJIEHHME C IPUMEHEHUEM KOPHEW U CTENEHEN Ipu
BBIYMCIICHUM CPEIHUX, ACICHUH OTpEe3Ka B <«30OJOTOM
ceueHUM». PelieHne NpUKIAAHBIX 3aJad Ha CIOXKHbBIC
MIPOLICHTHI

IIpeoOpa3oBanue ajnredpanvyecknx
BbIpasKeHH I

Beinonnenue npeoOpa3oBaHuit BBIPAKECHUH,
IpUMEHEHHEe (QOpMyJ, CBS3aHHBIX CO CBOMCTBaMu
CTerneHel u jorapudmos.

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

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE NOHATHSA

W3ydyeHue paAMaHHOrO MeETOJla HW3MEpPEHUs YIJoB
BpalllCHUsI M MX CBS3M € TPagyCHOM  MEpOU.
N300paxeHne yrioB BpalleHUss Ha  OKpPYKHOCTH,
COOTHECEHUE BEJIMYUHBI YIJIa C €0 PACIOIIOKEHUEM.
DopMyJIUPOBAHUE OMPEIACTECHUN TPUTOHOMETPHUUECKUX
GbyHKUMHA JUISL YIJIOB  MOBOPOTa M OCTPBIX  YIJIOB
MPSIMOYTOJIBHOTO TPEYroJbHUKa U OOBSICHEHHE UX
B3anMOCBA3U

OcHoOBHbIE TPUTOHOMETPHYECKHUE
TOXKIeCTBa

[IprMeHEHHE OCHOBHBIX TPHTOHOMETPHUYECKUX TOXKICCTB
JUIS  BBIYUCIICHUS  3HAUYEHUH  TPUTOHOMETPHUYECKUX
GyHKIMI 0 OTHOU W3 HUX

IIpeoGpa3oBanus mpocTeimmx
TPUTOHOMETPUYECKUX
BbIPAKEHU I

N3ydenne  OCHOBHBIX  (GOpPMyNT  TPUTOHOMETPHH:
GbopMynBl  CIOKEHHMs, YABOCHHS, MpPeoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKHUX (YHKIUI B MPOU3BEICHUE
U TpPOU3BEIEHUS B CYMMy M MpUMEHEHHE MpH
BBIYUCIICHUH 3HAUYEHUS TPUTOHOMETPUUECKOTO
BBIp@XEHUS M ymopolieHus ero. O3HaKOMJIEHHE CO
CBOWCTBAMH CHUMMETPUM  TOYEK HA  E€OUHUYHOU
OKPY)KHOCTH M TpPUMEHEHHE HX JUIs BbIBOAA (GopMyl
MIPUBEJICHUS

IIpocreiimme
TPUTOHOMETPHYECKHEe YPABHEHUS
U HepaBeHCTBA

Pemenune no gopmynam u TpUrOHOMETPUUECKOMY KPYyTy
MIPOCTEUINX TPUTOHOMETPUYECKUX YpaBHEHUM.
[IpumeHnenne OOMKUX METOJOB pEIICHUS YpaBHEHUM
(mpuBeneHNE K JUHEMHOMY, KBaJIpaTHOMY, METOJ
pa3IoKEHUsT 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 (YHKIIUH.

N3ydenune onpeneneHuii apkcuHyca, apKKOCHUHYCA,
apKTaHTeHca yKcia, (GopMyIHpOBaHUE UX, H300pakeHUEe
Ha CIMHUYHOU OKPYKHOCTH, IPUMEHEHHUE NIPU PEUICHUH
YPaBHEHUU

POYHKIINH,

WX CBOMCTBA U TPAGUKHA

®yukuuu. [lonsitue o
HeNpepbIBHOCTH (PyHKIIUMN

O3HakoMJICHHUE C TIOHATHEM NEPEMEHHOW, MpUMEpaMu
3aBUCUMOCTEH MEXTy IEPEMEHHBIMH.

O3HakOMJIEHHE C TOHITHEM Trpaduka, OmpelereHne
IIPUHAJIEKHOCTH TOYKH rpaduxy GyHKIHH.
Omnpenenenue 1o ¢Gopmyse MPOCTEHIIECH 3aBUCUMOCTH,
Buga ee rpaduka. Boipaxenue mno dopmyne ogHOU
nepeMeHHon  uepe3  apyrue.  O3HaKOMIJIEHME €
orpeneneHueM (QpyHKIIH, (GOPMYIHUPOBAHUE €TO.
Haxoxxnenne oOmacth  ompeneneHuss ¢ 00JacTH
3Ha4YeHUN QYHKIIUU

CgoiicTBa pyHKUIMH.
I'paduyeckas uHTEpNIpeTaALU.
IIpumepbl PYHKIMOHAIBHBIX
3aBHCHMOCTEH B peajibHbIX
npoueccax u siBJICHUsIX

O3HakoMJIeHHME C  OpuMepamMu  (QyHKUIHOHAJIbHBIX
3aBUCUMOCTEH B pEAbHBIX MPOLIECCaX U3 CMEXKHBIX
JUCIUILINH.

O3HakoMiIeHHE C JI0Ka3aTeIbHBIMU PACCYXACHUSMU

HEKOTOPHIX CBOMCTB JIMHEMHOW M  KBaJAPATHYHOM
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GyHKIMA, TpOBENEHHWE  WCCICIOBAaHUSA  JIMHCWHOM,
KYCOYHO-JTUHEHHOH, pOoOHO-TMHEHHON M KBaJApaTUYHON
¢byHkumii, moctpoenne ux rpadpuxoB. I[locTpoenne u
yreHue rpagukoB QyHKuui. MccnenoBanue (yHKIHH.
CocraBnenue BUIOB (DYHKIIMH MO JaHHOMY YCJIOBHIO,
pelIeHne 3a1a4 Ha SKCTPEMYM.

Brimonaenue npeobpazoBanuii rpaduka GyHKIIN

Oo0paTHble pyHKINH

W3yuenune moHATHS 0OpaTHOM (YHKIMM, ONpEAEICHUE
BHJIa W TIOCTpoeHHue Tpaduka oOpaTHOW (YHKIIHH,
HAaXOXJCHUE €€ O0JacTH ONpeNeNeHus U O00JIacTH
3HaueHni. [lpuMeHeHue CBOWCTB  (QYHKIUMNA MpH
UCCIIC/IOBAaHNHM YPaBHEHWH W peIIeHUH 3a7ady Ha
KCTPEMYM.

O3HaKOMJICHHE C TIOHSTHEM CIOKHOU (DYHKINUU

Crenennsle, MoKa3arejbHbIE,
Jorapupmuyeckue u
TPUIOHOMETPUYECKHEe (PYHKIMH.
OOpaTHbIe TPUTOHOMETPHYECKHUE
byHKun

Beruucnenne 3HadeHMid  QYHKIMA TI0O  3HAYEHUIO
aprymenTa. OnpezeneHue MojJoKeHUsI TOYKH Ha Tpaduke
o ee KoopAMHaTaM u HaoOopoT. Vcnonb3oBaHue
CBOMCTB (DYyHKIIMI AJIsi CPAaBHEHUS 3HAYCHUH CTENeHEH U
nmorapudmoB. Iloctpoenune rpaduKOB CTENEHHBIX |
norapupMUUEcKuX QyHKIHH.

Pemenne  mokazaTenbHBIX M JOrapuMUYECKUX
YpPaBHEHUH M HEPABEHCTB 10 M3BECTHBIM AJITOPUTMaM.
O3HakomIIeHUE c MIOHATHEM HEMPEPHIBHOU
nepuoandeckoil QpyHKImMH, (HOpMyIHMpPOBAHUE CBOMCTB
CHUHYCa M KOCUHYCa, IOCTPOCHHE UX TPapUKOB.
O3HakoMJICHHE C MOHITHEM T'apMOHUYECKUX KoJeOaHui
U NIpUMEPAMU TapMOHUYECKUX KOJIEOaHHM AJ OUCaHUs
IpOIecCCOB B (HU3UKE M JPYrux o0O0JacTax 3HaHUS.
O3HakOMJIEHUE C TOHSITUEM PAa3pbIBHOW MEPUOIMYECKON
¢byHkuuu, ¢GOpMYNIHpPOBaHUE CBOMCTB TaHTEHCA H
KOTaHT'€HCa, OCTPOEHUE UX IpaduKOB.

[IpumeHenne CBOMCTB (YHKIMHA i  CpaBHEHUS
3HAYCHWH TPUTOHOMETPUUYECKUX (DYHKIUH, peleHus
TPUTOHOMETPUUECKHUX YPaBHEHUM.

[TocTpoenue rpadukoB OOPAaTHBIX TPUTOHOMETPHUECKUX
byHKUMH W ompezeneHHe Mo rpadukaM HX CBOWCTB.
Brimonaenue npeodpa3zoBanus rpad)uKoB

HAYAJA MATEMATHYECKOT'O AHAJIM3A

IMocaenoBaTeIbLHOCTH

O3HaKOMIICHHE c MMOHATHEM YHCI0BOM
MMOCJIEI0BATEILHOCTH, criocobamu ee 3aIaHusl,
BBIYMCIICHHUSIMU €€ YJICHOB.

OSHaKOMHeHI/Ie C IIOHATUEM npez[ena
MOCJIEOBATEIILHOCTH.

O3HaKOMJICHHE C BBIYUCICHUEM CYMMBI OECKOHEYHOTO
YHCIIOBOTO psla Ha TIPHMEpe BBIYUCICHUS CyMMBI
0eCKOHEUHO YyOBIBAIOILIECH I'€OMETPHUUECKON MPOTPECcCUu.
Pemenne 3amau Ha mnpuMeHeHHE (OPMYJIBI CyMMBI
0eCKOHEYHO yOBIBAIOIIECH reOMETPHUIECKOM MPOrpeccuu

IIpou3BoaHasi U ee NpUMeHeHHE

O3HaKOMJIEHUE C TIOHATHEM TPOU3BOIHOM.

N3ydyenne u GOpMyIHpOBaHHE €€ MEXaHUYECKOTO H
T€OMETPUUYECKOTO  CMBICIIA, HW3y4YEHHE  aJTOpPUTMA
BBIUHUCJIICHUA HpOHBBOI[HOﬁ Ha anMepe BBIYHUCJIICHUA
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MTHOBEHHON CKOPOCTH H YIJIOBOTO KO3 UIIHEHTA
KacaTeJIbHOMU.

CocraBreHue ypaBHEHHs KacaTelbHOW B 0OIEM BHJE.
VYcBoenue mpaBun  auddepeHIUpOBaHUs,  TaOIUIIBI
MPOM3BOJHBIX 3JEMEHTAPHBIX (DYHKUIUN, NpPUMEHEHHE
s nuddepeHuupoBanus  GYHKUUH, COCTaBJICHUS
YpaBHEHUS KacaTeIbHOM.

W3yuenne TeopeM O CBS3M CBOWCTB (YHKUMU U
MIPOU3BOIHOM, (HOPMYJIHPOBKA HX.

IIpoBeneHne ¢ MOMOIIBIO MPOU3BOAHOM HCCIIEIOBAHUS
dbyHKIMH, 3a7aHHON (POPMYITON.

YcraHoBIIeHHE CBA3HM CBOMCTB (DYHKIIMM U MPOU3BOIHOMN
o uX rpadukam.

[IpumeHeHne NpPOU3BOAHOM I pELICHHUS 3aJad Ha
HaXO0XJCHUE HauOOJbIIEro, HAMMEHBIIErO0 3HAYEHUS M
Ha HaXO0)KJIEHUE SKCTPEMyMa

IlepBooOpa3Hasi 1 MHTerpaJ

O3HakoMJIeHHE C MOHATHEM MHTerpaia u
nepBooOpazHoil.  M3ydeHue mpaBusia  BBIUYMCICHUS
nepBooOpasHoii u Teopembl HeroTona— JleliOHua.
Pemenue 3amau Ha CBSI3p MEPBOOOpa3HOW U ee
MIPOM3BOTHOM, BBIUMCIICHUE TIEPBOOOPA3HON ISl TaHHOU
byHKIMN.

Pemenune 3amay Ha NpUMEHEHHE HHTErpaisa Jyis
BBIYUCIICHUSA q)HSI/II-IGCKI/IX BCJIIMYHUH U HHOHlaﬂeﬁ

YPABH

EHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YPaBHEeHUM
HepaBencrBa u cucremMbl
HEPABEHCTB C ABYMS
nepeMeHHbIMH

O3HaKOMJIEHHE C MPOCTEHIIMMU CBEIEHUSIMU O KOPHSIX
anreOpanvyeckux ypaBHEHUHU, MOHATUSMHU HCCIIEIOBAHUS
YPAaBHEHUU U CUCTEM YPaBHEHUM.

N3ydyeHnue Teopuu pPaBHOCWIBHOCTH YpPaBHEHUU H €€
IIPUMEHEHMSL. [ToBTOpEHME 3anmucu peleHus
CTaHJApPTHBIX ypaBHEHUH, MPUEMOB MpeoOpazoBaHuUs
YpaBHEHMH JUIsl CBEJIEHUS K CTaHIaPTHOMY YPAaBHEHMUIO.
Pemenne paluOHAIbHBIX, UPPALMOHAIBHBIX,
IIOKA3aTeIbHBIX U TPUTOHOMETPUYECKUX YpPAaBHEHUN M
CUCTEM.

Hcnonb3oBaHne CBOHCTB M TIpaduKOB (GYHKIMNA st
pewieHust ypaBHeHui. [loBTOpeHHME OCHOBHBIX MPUEMOB
pELIEHUS CUCTEM.

Pemienne ypaBHEHHMII C TPUMEHEHUEM BCEX NPHUEMOB
(paznmoxeHUsT Ha  MHOMKUTENIM, BBEIEHUS  HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKH, TPaQUIECKOTO METO/a).
Pemenne cucrtem  ypaBHEHUNM C  IIPUMEHEHUEM
Pa3IMYHBIX CITOCOOOB.

O3nakomiyieHHEe C OOIMIMMH  BONPOCAMU  PEIICHUS
HEpPABEHCTB U MHCIIOJIb30BAHHE CBOWMCTB U TIpaduKoB
(GyHKUIMN TpU pEIIeHUH HEPABEHCTB.

PemeHne HepaBeHCTB W CHCTEM HEPABEHCTB C
MPUMEHEHHEM PA3JIUYHBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTUYECKMX METOJOB I PELICHUS
COZIep KaTEeNbHBIX 3a/1a4 M3 Pa3JInYHbIX 00jacTell HayKH
U NpakTUKU. HTepnpeTupoBaHue pe3yabTaToOB ¢ Y4ETOM
peabHbIX OIPaHUYEHUN
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3JEMEHTbI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHKH

OcCHOBHBIE MOHATHUS
KOMOMHATOPUKH

W3yuenne npaBuiia KOMOMHATOPUKHM U IPUMEHEHHE TIPU
peleH KOMOMHATOPHBIX 3ajau.

Pemenne KoMOMHATOPHBIX 3a7ad METOAOM Iepedopa u
IO NPaBUJTYy YMHOXKCHHS.

O3HakomJIeHME C  TMOHATUAMHU  KOMOMHATOPHKH:
pasMEUICHUAMH, COYETAHUSAMH, IE€PECTAHOBKAMU U
(dbopmynaMu Al KX BBIYHCICHUS.

OObsicHeHHe M TpuUMeHeHue (HOopMyJ Ul BBIYUCICHUS
pa3MEILEeHNM, IEPECTAHOBOK U COYECTAHUM IPU PEILICHUU
3az1ad.

O3nakomiieHre ¢ OuHoMOM HbrOTOHA M TpeyroIbHUKOM
[Tackans.

Pemenune mnpakThyeckux 3ajad  C  MCIOJIb30BAaHUEM
NOHATUHI U IPaBUI KOMOMHATOPUKHU

DJIeMeHThI TeOPHH BePOATHOCTE

N3yueHnne KIacCHYECKOro OMpENeNeHUsT BEPOSITHOCTH,
CBOWCTB BEPOSITHOCTU, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenue npuMEpOB BBIYUCIICHUS BEPOSITHOCTEH.
Pemenure 3aay Ha BEIYMCIIEHUE BEPOSITHOCTEH COOBITHIA

IIpencraBiieHne JaHHBIX
(TadJauubl, TMArpamMmbl, rpagukmn)

O3HakoMJICHHE C TPEACTABICHUEM YHCIIOBBIX JAHHBIX H
UX XapaKTEePUCTUKAMH.

Pemenue npakTudeckux 3a1ad Ha 00pabOTKY YHCIOBBIX
JTAaHHBIX, BBIYUCICHHE X XapaKTEPUCTUK

I'EOMETPUA

IIpsiMble M MJIOCKOCTH B
NMPOCTPAHCTBE

®opMynupoBka U MIPUBEJICHUE J0KA3aTeIbCTB
MPU3HAKOB B3aUMHOTO PACMHOJIOKEHHUS TMPAMBIX U
IJI0CKOCTe. Pacrno3HaBaHme Ha dYeprexax M MOJEIAX
Pa3IMYHBIX CIy4aeB B3aUMHOTO PACHOJIOKEHUS MPSMBIX
U IUIOCKOCTEH, apryMEHTUPOBAHHE CBOUX CYXKICHUM.
DopMyJIMPOBAHUE OIPEIECIECHNUM, TPU3HAKOB U CBOWCTB
MapajuleJbHbIX W NEPIEHAMKYISPHBIX  IIOCKOCTEM,
JNBYTPAHHBIX U JIMHEUHBIX YTJIOB.

BeinonHeHne NOCTpOEHUs YIVIOB MEXKAY MNPSIMbIMH,
OpsIMOM W IJIOCKOCTBIO, MEXIY IUIOCKOCTAMH TIO
ONMMCAHUIO U PAaCIO3HABAHHUE UX HA MOJEIAX.
IIpuMeHeHHEe NPU3HAKOB U CBOWCTB  PAaCIOJIOKEHUS
MPSAMBIX U IJIOCKOCTEN MPU PELICHUH 3a1a4.
N300paxkeHne Ha pUCYHKaX M KOHCTPYHPOBAHHE Ha
MOJEJIAX MEPHEHINKYISIPOB U HAKIOHHBIX K IJIOCKOCTH,
NpSIMBIX, TapaJICIbHBIX TUIOCKOCTEH, YIJIOB MEXIY
OpsIMOM M TUIOCKOCTBIO M OOOCHOBAaHHE TOCTPOEHUSI.
Pemenue 3agau  Ha BBIUMCIEHUE TIE€OMETPUUECKHUX
BennuuH. ONKCBIBaHWE pacCTOSHUA OT TOYKH [0
IJIOCKOCTH, OT TMPAMOM 0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXKIY CKPEIIMBAIOIIUMUCSA TNPSIMBIMH,
MEXTY TPOU3BOIBHBIMU (PUTYpaMU B TPOCTPAHCTBE.
@OopMyIMpPOBaHUE U JI0KA3BIBAHUE OCHOBHBIX TEOPEM O
paccTostHUsIX  (T€OpEM  CYILIECTBOBaHUS, CBOMCTBA).
N300paxkeHne Ha yeprexax M MOJEISIX PACCTOSHUS U
o0OCHOBaHHME CBOMX cCyxIeHuidd. OmnpeneneHue u
BBIYMCIICHHE PACCTOSHUMN B mpocTpaHcTBe. [IpumeHeHue
dbopMynl U TeopeM IUTAHMMETPUM JUIsl PEIICHUs 3ajad.

19




O3HakomieHne c MTOHSATHEM NapajyIeIbHOTO
IIPOCKTUPOBAHUSA U €ro cBoMcTBaMHU. POpMyIHpOBaHUE
TEOpEMBbl O IUIOIIAJA  OPTOTOHAJIBHOM  MPOEKIINHU
MHOT'OYTOJIbHUKA.

[Ipumenenne Teopuw isi OOOCHOBAHHS TIOCTPOCHHUH H
BBIYMCIICHHH.

ApryMEHTHPOBaHUE CBOMX CYXIEHHUM O B3aUMHOM
PacCTONI0KEHUU MPOCTPAHCTBEHHBIX PUTYD

MHOrorpaHHuKH

OnuncaHne W XapakTEpUCTUKA  PA3IMYHBIX  BHJIOB
MHOTOTPAaHHUKOB, IIE€PEYUCIIEHUE HX DJJIEMEHTOB H
cBOMCTB. M300pakeHre MHOTOTPAaHHUKOB U BBITIOJTHEHUE
IIOCTPOEHHUS Ha  H300pakeHUsIX u MOJEIIAX
MHOT'OTPaHHUKOB.

BrplunciieHne JIMHEMHBIX 3JEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX KOH(MUTYpAIUIX, apryMEHTUPOBaHHE
CBOUX CYXICHUMU.

XapakTepucTuka U H300pakeHHE CEUeHHUs, pPa3BEPTKHU
MHOT'OTPaHHUKOB, BBIYHCIICHHE iouaaen
noBepxHocTe. [locTpoeHune mpocTelmux ceueHuid Kyoa,
npu3Mbl, nupamusl. [Ipumenenue ¢GakToB U CBEACHUN
13 IJIAHUMETPUH.

O3HakOMJIEHHE C BUAAMHM CHUMMETPHIl B IPOCTPAHCTBE,
dhopmynupoBaHue omnpeaeIeHu u CBOMCTB.
XapakTepucTuka CHUMMETPUM  TEl  BpallleHHs U
MHOT'OTPaHHUKOB.

[IpuMeHeHre CBOWCTB CUMMETPHUH IIPU PELICHUU 3a]ad.
Hcnonb3oBanue MPUOOPETEHHBIX 3HaAHUU TUIst
UCCIIEIOBAaHUsI M MOJEIMPOBAHUS HECIOKHBIX 3azad.

N3o6paxenue OCHOBHBIX MHOTOTPaHHHUKOB U
BBITIOJIHEHUE PUCYHKOB I10 YCIOBUAM 3a7a4
TeJia ¥ MOBEPXHOCTH BpallleHUS O3HakomieHue c BUJIAMU Ten BpallleHus,

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

XapakTepucTuka M M300pakKeHHEe TeJ BpalleHMs, HUX
pa3BEpPTKH, CEUECHUS.

Pemrenne 3amay Ha NMOCTPOEHHE CEUEHUN, BBIYHMCIICHHE
JUIMH, PpacCTOSAHUM, yrioB, ruiomaned. IIpoBeneHue
JIOKA3aTeNIbHbIX PACCYKJIECHHM IIpU pEUIeHUW 3a1ad.
IIpuMeHeHHE CBOMCTB CUMMETPHUU IIPU PELICHUH 3a7ad
Ha TeJla BpallleHusi, KOMOWHALMIO Tel.

N300pakeHNe OCHOBHBIX KPYTJIBIX TET M BBITIOJHEHUE
PUCYHKA IO YCIIOBUIO 3aJa4l

HN3mepenus B reomeTrpuu

O3HakOMJICHHE C TOHATUSAMHU IUIOMATU HU 00BbeMa,
aKCMOMaMH U CBOWCTBAMH.

Pemienue 3amady Ha BBIYMCICHHE IUIOLIAAEH IJIOCKUX
¢buryp ¢ NPUMEHEHHEM COOTBETCTBYIOIMIUX (GOPMYNIT U
(aKTOB U3 IUIAHUMETPHH.

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

W3yuenne ¢GopMyn s BBIYMCIEHHUS  IUIomIanei

20




MOBEPXHOCTE MHOTOTPAHHUKOB M TEJ BpallCHUS.
O3HaKOMJICHHE C MCTOJOM BBIUHCJICHHS ILJIOIIAIN
MMOBEPXHOCTH C(ephl.

Pemenue 3amay Ha BBIYMCIIEHHE TUIOMIAAECH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopanHatsl 1 BeKTOPbI O3HakomieHue C TOHATHEM BekTopa. W3yuenue
JEKAPTOBOM CHUCTEMBI KOOpPAMHAT B IPOCTPAHCTBE,
MOCTPOCHUE TIO 3aJaHHBIM KOOpPJIMHATAM TOYEK W
IIJIOCKOCTEM, HAX0XKAEHUE KOOPAUHAT TOYEK.
Haxoxnenne — ypaBHEHUHl  OKpYKHOCTH,  cdepsl,
IJTIOCKOCTH. BhIruncienrne pacCTOAIHUN MEKy TOUKaMH.
N3yuenue CBOWCTB BEKTOPHBIX BEJIWYWH, MPABUII
pa3ioKEHUs BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
MpaBUJl  HAXOXKJIEHHMS  KOOpPAMHAT  BEKTOpa B
MpPOCTPAHCTBE, MpaBWUJl  JEHCTBUH C  BEKTOpaMHu,
3a/IaHHBIMUA KOOPJAMHATAMH.

[IpuMmeHeHue Teopru NMpy pEeUICHUH 3a]1a4 Ha JEUCTBUSA C
BEKTOPAMH.

N3yueHne  ckanspHOro  NPOU3BEACHUS  BEKTOPOB,
BEKTOPHOTO  YpaBHEHUs MPsSMOM U IUIOCKOCTH.
[IpumeneHne Teopuu Mpu pPelieHUuH 3aa4d Ha JEHCTBUS C
BEKTOpaMH,  KOOPJMHATHBIA  METOJ, [PUMEHEHHUE
BEKTOPOB I  BBIYMCIEHUA BEIUYMH YIJIOB U
paccrostHui.  O3HaKOMJIEHME C  JOKa3aTeIbCTBAMHU
TEOPEM CTEPEOMETPUM O B3aUMHOM DPACHOJOKEHUHU
MPSIMBIX U IJIOCKOCTEHN C UCMOJIB30BAHUEM BEKTOPOB

3. YCJIOBUA PEAJIU3AIIUU YYEBHOU JUCILUILIUHBI

3.1. TpeOoBanusi K MHUHUMAJIBHOMY  MATEPUAIbLHO-TEXHHYECKOMY
o0ecrneYeHn 1o
Peanuzanus yueOHON JUCHMIUIMHBI TpeOyeT HAIMYMS y4eOHOro KaOuHeTa

MaTE€MaTUKH.
[Tomenienne kabOuHETa JIOJDKHO YIOBJIETBOPATH TpeboBaHusiM (CaHUTapHO-
AMUAEMUOSIOTHYEeCKUX TTpaBwil U HopMaTuBOB (CaulluH 2.4.2 Ne 178-02) u ObITh
OCHAIIIEHO TUIOBBIM 000OPYJOBAaHMEM, YKa3aHHbIM B HACTOAILIUX TPEOOBAHUSX, B
TOM YHCJIE€ CHEUUATU3UPOBAHHON y4eOHOU MeOebl0 M CpelcTBaMu OOy4YeHHS,
JOCTAaTOYHBIMM  JJI1  BBIMOJHEHUsT TpeOOBAaHMM K YPOBHIO  MOATOTOBKHU
00yJarImxcs.
B xabunere m0mKHO OBITh MYJBTHMEAWHHOE OOOpYIOBAaHHE, IOCPEACTBOM
KOTOPOTO YYacTHHKH OOpa3oBaTENBbHOrO MpoIllecca MOTYT IPOCMaTpUBAThH
BU3YyalbHYI0O HMH(QOpPMAIMIO MO  MaTeMaThKe, CO3[aBaTh  MpPE3CHTAIIHH,
BUJICOMATEPHUAIIBI, HHBIEC JOKYMEHTHI.
B coctaB yueOHO-METOIMYECKOTO W MaTepUalbHO-TEXHUYECKOTO 00ecredeHus
porpamMMbl Y4€OHON AUCITUTUTHHBI «MaTeMaThKa» BXOIST:

* MHOTO(YHKIIMOHAJIbHBIA KOMILJIEKC MPENO01aBaTelis;

* HarjsigHble MOCOOMsl (KOMILJIEKTHI y4eOHBIX TaOJMI], IUIAKaTOB, MOPTPETOB
BBIJIAIOLINXCS YUYEHBIX-MAaTEMATHUKOB U JIp.);

* ”HPOPMALIMOHHO-KOMMYHHUKATUBHbBIE CPEJICTBA;
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* SKPaHHO-3BYKOBBIE TOCOOWS;

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

* OuOIMOTEeYHBIN HOH/I.

3.2. UndpopManmnoHHoe odecnevyeHne o0yueHust
Ilepeyenb pexkoMeHAYeMbIX Y4eOHbIX wu3aaHuid, HMHTepHeT-pecypcos,

JAONMOJTHUTEIbHOM JIUTEPATYPbI

OcHOBHas IUTEpPATYpA:

No HUctounuk
/11
1 bammakos M.M. MaTtemaruka: anredpa 1 Hayajla MaTEMaTHUECKOTO

aHaIn3a, TeOMETPUS: YUeOHUK JIJISl CTY/l. YUPEXKICHUN cpea. mpod.
obOpazoBaHusl. - 4-¢ us., crep. / M.M.bammaxkos. - Mockpa: UL
"Axagemus", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekcr :
HEMOCPEACTBEHHBIN.

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 : HenoCPEACTBEHHBIN.

3 Bricmias MmaTeMaTrka : y4eOHHUK ¥ IPAKTUKYM JJISI CPETHETO
npodeccuonanbHoro oopazopanus / M. b. XpuryHona [u 1ip.] ; mox oOmieit
penakuuent M. b. Xpunynosou, 1. W. Llpiranok. — Mocksa : M3naTenbcTBO
FOpaiit, 2020. — 472 c. — (ITpodeccuonansHoe 06pa3zoBaHue). —

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

JlononHuTtenbHasa JIUTEpATYypa:

Ne | UcTtouHuk
/o

4 boromosnios H.B. Ilpaktuueckue 3anatus no matematuke. B 2-x 4. Hacts 1.:
yaebHoe nmocooue s CIIO / 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. IIpaktuueckue 3anatus no mateMatuke. B 2-x 4. Hacts 2. :
yuebHoe nocobue st CI10 / H.B.boromosnos. — 11-e u3a., nepepad. u gom.
— Mockaa : FOpaiit, 2019. — 251 c. (Cepus : IIpodeccuonansHoe
oOpa3zoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEOCPEICTBEHHBIH.

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

Jlopogheesa, A. B. Marematuka. COOpHHK 3a/1a4 : y4eOHO-TIPAKTUUECKOE
nocobue i cpeHero npodeccuoHaaIbHOTo 00pa3zoBanus /
A. B. lopodeeBa. — 2-e uza. — Mocksa : MznarenbctBo FOpaiit, 2020. —
176 c. — (IIpodeccuonanproe obpazoBanne). — ISBN 978-5-534-08796-3.
— Texcr : anexkrponnsii / IBC IOpaiit [caiiT]. — URL:

(mara obpamenus: 01.06.2020).

NudopmarmoHHbie 371€KTPOHHO-00pa30BaTEIbHBIE PECYPCHI:

Ne | UcTounuk

n/n

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

2 DOnexkTpoHHO-OMOMmMoTeyHass cuctema «M3garenbctBo  Jlawb»/ KoL
NuxenepHo-rexunueckue Hayku (TromI['Y)
www.e.lanbook.com

3 OnexTpoHHO-OMOMuoTeyHass cuctema elibrary» / IlpaBooGnagatens:
OO6mecTBO ¢ orpaHrueHHON 0TBeTCTBeHHOCThIO «PYHOby» (RU)
https://elibrary.ru

4 DnekTpoHHO-6ubmmoTeunas cuctema «9BC IOPAUT» / www.biblio-

online.ru

[Iepnoanueckue nu3naHus:

EcTtecTBeHHBIE 1 TEXHUYECKHUE HAYKH : HAy4. )KypHAI /TI. pen. A. fl.
XaBkuH. — MockBa : OOO "UzparenpcrBo "CrytHukt", 2002 — —
Beixonut 12 pa3 B roa. — ISBN neuartHoii Bepcun 1684 —2626. — Tekcr :
HETOCPECTBCHHBIM.

BECTHHUK BOPOHEXCKOI'O TOCYIAPCTBEHHOI'O
YHUBEPCUTETA. CEPUS : DU3UKA. MATEMATUKA : Hay4yHbBIi
KypHaII / yuapenuTenb : BOpoHeXCKUi ToCyJapCTBEHHBIN YHUBEPCUTET. —
Boponex : 2000 — .— Yucno BeimyckoB B roa: 4. — ISSN neuarnoi
Bepcun: 1609-0705. — Tekcr : anextpornsiii // DBC elibrary [caiiT]. — URL
: https : //elibrary.ru (mata oopamenwns: 01.06.2020)
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4. KOHTPOJIb 1 OLIEHKA PE3YJBTATOB OCBOEHUSI YYEBHOMN
JANCHUIIJIMHBI

KonTpoib W omeHka pe3ylbTaTOB OCBOCHHS YYEOHOW TUCHUIIIMHBI
OCYILIECTBJISIETCS MpernojaBareyieM B TMPOLEcce NPOBEICHUS MPAKTUYECKHUX

3aHATUM ©W  J1abOpaTOpHBIX padoT,

TECTUPOBAHUA,

00yJarOIMMMUCS UHANBUYTbHBIX 3aaHUM, IPOCKTOB, UCCIICIOBAHUH.

a4 TaKXC BbIIIOJIHCHHUA

Pe3yabTaTnl 00yyeHus
(ocBOCHHBIC YMEHHUS)

®opMbI M METOABI KOHTPOJIS U OLleHKH
pe3yJabTaToB 00y4eHHs

* IUYHOCHIHBIX:

—c(OpMHPOBAHHOCTh  MPEJCTaBICHUH O
MaTeMaTHKe KaK YHUBEPCAILHOM  SI3BIKE
HAyKH, CPEJICTBE MOJCIUPOBAHUS SABJICHUN U
MPOIIECCOB, UCSIX U METOJ]aX MaTEMATHKH;

KonTtponsHas pabora.
DKcnepTHas OI[CHKA BBITIOJTHEHHS
NPaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITIOJTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

- TIOHMMaHWEe 3HAYUMOCTU MaTEMAaTHKHU IS
HAyYHO-TEXHUUYECKOTO nporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHUS K
MaTeMaTHKe KaK K 4YacTH 00Ile4Yes0oBeYeCKOn
KyJIbTYpbl uepe3 3HAKOMCTBO C HCTOpUEH

KonTtponsHas pabora.
DKcnepTHas OI[EHKA BBITIOITHEHHS
PaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITIOITHEHHS
CaMOCTOSITENIbHOU PaOOTHI.

pa3BUTHS MaTEeMaTHKHU, IBOJTIOIHMEH

MaTeMaTHUYCCKUX UJICH;

—pa3BUTHE JIOTHYECKOTO MmbluieHus, | KontponsHas padora.
MIPOCTPAHCTBEHHOIO BOOOpaKeHUsI, | DKCIepTHAs OLEHKA BHITIOJTHEHUS

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

MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHUSA
CaMOCTOSITEIIbHONU PaOOTHI.

—OBJIQJICHUE MAaTEMaTUYCCKUMHU 3HAHUSIMH U
YMEHUSIMH, HEOOXOTUMBIMH B TTOBCETHEBHOM
KU3HHU, TUTS OCBOCHUS CMEKHBIX
€CTECTBEHHO-HAYYHBIX TUCTIUTUTAH "
JTUCITUTLIMH TTPO(ECCUOHATBHOTO 1UKIIA, IS
noJfydeHus: oOpa3oBaHUsI B 0OJacTAX, HE
TpeOyIOMmuX YrayOoJIeHHOW MaTeMaTU4ecKOM
MIOJITOTOBKH;

KonTtponsHnas pabora.
DKcnepTHas OI[EHKA BBITIOJTHEHHS
NPaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITOJTHEHHS
CaMOCTOSITENIbHON Pa0OTHI.

—TOTOBHOCTH u CIOCOOHOCTH K
00pa3zoBaHMIoO, B TOM quCIe
caMo00pa30BaHUIO, Ha TPOTIKECHUM BCEH
KM3HH,  CO3HATEJBHOE  OTHOIICHHE K
HETPEPHIBHOMY 00pa30BaHUIO0 KaK YCIOBHIO
YCTIEITHOM npodeCcCuoHATBHON "
0OIIIECTBEHHOM I€SATEILHOCTH,

KonTtponsHas pabora.
DKcnepTHas OI[EHKA BBITIOTHEHHS
PaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITTOTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

—  TOTOBHOCTb W  CHOCOOHOCTH K
CaMOCTOSTEIILHOU TBOPYECKOMN u
OTBETCTBEHHOH NEATEIbHOCTH;

KoHnTtposbHas pabora.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbBHOU PaOOTHI.
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—TOTOBHOCTh K KOJUIGKTUBHOW paborte,
COTPYAHUYECTBY CO  CBEpCTHUKAMU B
00pa3zoBaTenbHON, OOIIECTBEHHO TOJIC3HOM,
y4eOHO-UCCIIEIOBATENIbCKOM, MPOEKTHOH |
JIPYTUX BUJAX JIEATCIbHOCTH;

KoHnTtposbhas padora.
9KCHepTHa$I OLCHKA BBIITOJIHCHUA
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIBHON PaOOTHI.

—OTHOIIICHUE K npodeccHoHaIbHOM
JEATCIBHOCTH KaK BO3MOXKHOCTH Y4acTHs B
pCUICHUN JIMYHBbIX, OGH.[GCTBGHHBIX,
rOCYJapCTBEHHBIX, 00LIeHAMOHATIBHBIX
npobiewm;

KonTtponpsHas pabora.
DKcnepTHas OI[EHKA BBITIOJTHEHHS
PaKTUYECKOH paboTHI.
DKcHepTHas OI[EHKA BBITIOJTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

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

JeSATEIbHOCTH; CaMOCTOSITEJIbHO
OCYIIIECTBIISTH, KOHTPOJIMPOBATh u
KOPPEKTUPOBATh NEeSITEIbHOCTD;

UCIIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI IS
JOCTHIKCHMS.  IIOCTABJICHHBIX  LCJIEH U
peanu3anuu [IJIJaHOB JEeATEIbHOCTH;
BBIOMPATH YCIICIIHbIE CTpaTeruu B
Pa3IMYHBIX CUTYALUX;

KoHnTtponbHas pabora.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbBHOU PaOOTHI.

— yMEHHE TMPOIYKTUBHO OOIMATBCA U
B3aMMO/ICMCTBOBATH B MPOIECCE COBMECTHOM
JESTEIIbHOCTH, YYUTHIBATh MO3UIUU APYTUX
YYaCTHUKOB  JICITEIBHOCTH, 3(PPEeKTHBHO
paspematb KOH()IUKTHI;

DK3aMeH.

DKcnepTHas OI[EHKA BBITOJTHEHHS
PaKTUYECKON paboTHI.
DKcnepTHas OI[EHKA BBITOITHEHHS
CaMOCTOSITENIbHON PaOOTHI.

— BIAJACHHE HAaBBIKAMHU I103HABATEIIBHOM,
y4eOHO-UCCIIEIOBATEIbCKOM U TPOEKTHOM
JESATCIIBHOCTH,  HABBIKAMHM  Pa3pELICHHUS
npoOyieM; CIOCOOHOCTh W TOTOBHOCTHh K
CaMOCTOSITCIIBHOMY IIOUCKY METOJI0B
pelIeHUs TPAKTUUECKUX 3a]a4, IPUMEHEHUIO
pa3IMYHBIX METOJOB IIO3HAHNUS;

OK3aMeH.

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

—  TOTOBHOCTH 51 CII0OCOOHOCTD K
CaMOCTOSITENILHOM uHbOPMAIIMOHHO-
HO3HaBaTeJ’IBHOﬁ ACATCIIbHOCTH, BKJIO4Yasa
YMEHHE OPHEHTHPOBAThCS B  Pa3IUUYHBIX
UCTOYHUKAX  WHPOpMALUM,  KPUTHUECKH
OIIEHUBATh u HHTEPIPETHPOBATH
UHPOPMALIMIO, TIOTYYaeMyI0 M3 Pa3IHYHBIX
HNCTOYHHUKOB;

DK3aMeH.

DKcnepTHas OI[EHKA BHITIOJTHEHHS
NPaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITIOJTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

- BJIaACHUC SI3BIKOBBIMH cpeacTBaMu:
YMCHHUE SCHO, JOTMYHO KW TOYHO H3J1araTtb
CBOIO TOYKY 3pCHU, HUCIIOJIB30BaTh
AZICKBATHBIC A3BIKOBBIC CPEACTBA,

DK3aMeH.

YcTHBIN onpoc.

3KCHepTHa5I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
3KCHepTHa5I OLCHKA BBIITOJIHCHUA
CaMOCTOSITEIIbBHONU PaOOTHI.

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

YcTHBIM onpoc.

TectupoBanue.

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

CaMOCTOSITEIIbHOU paOOTHI.

—  [eJNeYCTPEMIICHHOCTh B TOHMCKAaX W
NPUHATHH pEIIEHUH, cOOOpa3uTEeNbHOCTh U
UHTYHIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEICTaBICHHUIA, CIIOCOOHOCTH
BOCIIPUHUMATh KPAcOTy U TAPMOHHUIO MUPA;

YcrHbI onpoc.

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

* NPeOMemHuIX:

— ¢(hopMHPOBAaHHOCTH MIPECTABICHUN O
MaTeMaTHKe KaK YaCTU MUPOBOMN KYJIbTYpbI U
MECTE MaTEMAaTUKU B COBPEMEHHOM
UBUJIM3AIUH, CTIOCO0aX OMHUCAHUS SIBICHUI
peabHOTO MUPA HA MATEMATHYECKOM SI3bIKE;

YcrTHBIM onpoc.

TectupoBanue.

OKcrnepTHas OLEHKA BBIIOJIHEHUS
PaKTUYECKON paboTHI.
OKclepTHas OLEHKA BBIIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— chopMHUPOBaHHOCTh TPEICTABICHUNA O
MaTeMaTHUECKUX MOHATHUAX KaK BaKHEHIIINX
MaTeMaTHYECKUX MOJECTAX, MO3BOJISIONINAX
ONMUCBLIBATHL W H3Y4YaThb PA3HBLIC ITPOLCCChI U

TectupoBanue.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OL€CHKA BBIITOJIHCHU A

ABJICHUS; ITOHMMAaHHE BO3MOXHOCTH | CAMOCTOATENIBHOM pabOoTBhI.
aKCHOMaTHYECKOTO ITOCTPOCHHUS

MaTEMaTUYECKUX TEOPHI;

— BIAJCHHE METOJAaMH JI0Ka3aTenbCTB U | TecTupoBaHue.

aJITOPUTMOB pelIeHus, yMEHHUe HX
NPUMEHATh, MPOBOJUTH  JIOKA3aTEJIbHBIC
paccyXJIeHUsI B XOJI€ pPEIICHUS 3a/1a4;

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

— BJIagC€HUC CTaHAAPTHBIMU IMpUCMaMHU

peiCHUA palnOHAJIbHBIX n
HppannoOHaJIbHBIX, ITOKa3aTCIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPHYCCKUX

YpaBHEHUH U HEpPAaBEHCTB, HUX CHCTEM;
HCIIOJIb30BAHUC TOTOBBIX KOMIIBIOTCPHBIX
nporpaMM, B TOM 4YHCIIE AJIsl TOUCKAa MyTH
peliCHUA )41 HIUTIOCTpalun peuicHusd
ypaBHEHU U HEPABEHCTB;

TectupoBanue.

9KCHepTHa5I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa5I OLCHKA BBIITOJIHCHUSA
CaMOCTOSITEIIbHONU PaOOTHI.

— cpOpMHUPOBAHHOCTH TMpEJCTaBICHUH 00
OCHOBHBIX  IOHATUSAX  MaTEMaTHYECKOro
aHaM3a ¥ X CBOWCTBAX, BJIAJICHUE YMEHUEM
XapakTepu3oBaTh  IOBEJCHHE  (YHKIHH,
UCIIOJIb30BAaHUE TOJNYYCHHBIX 3HAHUNA IS
OINUCaHUS u aHaiImM3a peanbHbIX
3aBHCHUMOCTEI;

YcTHBIM onpoc.

OK3aMeH.

TectupoBanue.

OKcrnepTHas OLEHKa BBIIIOJIHEHUS
PaKTUYECKON paboTHI.
OKcIepTHas OLEHKA BBIIIOJTHEHUS
CaMOCTOSITENIbHON PaOOTHI.

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

YcTHBIM onpoc.

OK3aMeH.

TectupoBanue.

OKCHepTHas OLICHKA BBIIIOJHEHUS
NPaKTUYECKON paboTHI.
OKCHepTHas OLICHKA BBIIOJHEHUS
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IpUMEHEHHE U3yYCHHBIX CBOMCTB
reomerpuueckux Quryp u dopmyn ans
peLIeHUs] TEOMETPUYECKUX 3aJad M 3a7ad C
NPAaKTUYECKUM COJICPKAHUEM;

CaMOCTOSITEIIBHOW paOOTHI.

— chOPMUPOBAHHOCTH MPEACTaBICHUN O
mpoueccax M SABICHUAX,  MMEIOIIMX
BEPOSITHOCTHBIA XapaKTEP, CTATUCTUYECKHUX
3aKOHOMEPHOCTSIX B PEAJIbHOM  MHpE,
OCHOBHBIX IMOHATHUSAX 3JIEMEHTAPHON TEOPUHU
BEPOSATHOCTEM; YMEHHUI HaXOOUTh Hu
OLICHUBATh  BEPOSITHOCTH  HACTYIUICHUS
COOBITUII B TMPOCTEHIINX NPAKTUYECKUX
CUTyallUsIX MU OCHOBHBIE XapaKTEPUCTUKU
CIIyYaHBIX BEJIMYMH;

OK3aMeH.

TectupoBanue.

OKcrnepTHas OLEHKA BBIIIOJIHEHUS
PaKTUYECKON paboTHI.
OKcInepTHas OLEHKa BBIIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— BIIQJCHUE HABbIKAMU HCIIOJIB30BaHUsA
TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpH
pelIeHny 3a1ay.

YcTHBIM omnpoc.

DK3aMeH.

TectupoBanue.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbBHOW PaOOTHI.
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21.02.04 3emaeycrpofcTBo.

PazpaboTtamkn — 3ybxosa 'anmna Hukonaesna n [aspromknna Hatanua Cepreesna, npenojasarein
CTapooCKOIBECKOro dummana  QenepankHOTO rocymapeTBeHHOrO  OH)pKETHOO  00pazoBaTellLHOro
VapesaeHns Beicmere ofpasoBaHHsa «PoccHBckuil rocyapeTBEHHBIR Mre0I0ropasse/loYHbA YHHEEPCHTET
menn Cepro OpaxoHHKRTIE!.

Pabouag mporpaMma coCTOHT H3 IacnopTa paboueil mporpaMMbl y4edHOi THCHHILIMHEL CTPYKTYDPhI H
HPHMEPHOTO ColemKanns yyeOHOH IHCIHIIHNEL, VCIOBHIH peaTH3alHe Y4eDH0H THCOHIIIMHBL KOHTPOIA H
OUEHKH Pe3yIbTATOR OCBOCHHA yueOHOH THCHHITHHEL

B pafoucii mporpamMme 0003HAUSHE 3ajadd o IenH yuebHOH JTHCIHTIIHHEL PeKOMEHIyeMoe
KONMHYECTBO 4acoB AMA coeuuansHoctH 21.02.04 , npeayemorpeHHoe MakcHMaibHOR yueOHOH Harpy3ku
obyuaromerocs (351 wac). B TOM YHCIE:

— ob#zarenbHas ayIATOpHAd vieOHAd HarpyaKka odyyalomerocsd - 234 gaca;
~  caMocTosTeNnbHas padora/koHeyapranuy odyyatomeroes - 111/16 wacos.

Coaepikanie THCHHNIHHLI O0SCIIEUHMBACT IOCTHAEHWE CTYIEHTAMH JHYHOCTHBIX, NPE/IMETHBIX W
METANPCAMETHRIX PE3YILTATOB COracHo NpuMepHoi nporpamve (OI'AY @HUPO) no cneumanshnocrn. B
pao4HX IporpamMMax OTPayKeHE] CIEAYIOIIHE TEMaTHIECKHE Pa3/Ie/bl:

tema . PassuTHe mondrud o 4ucne,

TeMa 2. YpapHeHHA M HEPABSHCTRA,

TeMa 3. Kopnn, ctenend u norapuMeI,

Tema 4. FeMeH T KOMOHHATOPHEH,

TeMa 5. 0CHOBEI TPHTOHOMETPHH,

TeMa 6. QYHKITHE H HX CBOHCTERA,

teMa 7..Hauana MaTeMaTHIeCKOTO aHATH3a,

tema 8. Murerpan u ero npAMeHenue,

Tema 9. KoopouHATEL H BEKTOPEI,

Tema 10. IlpaMEle H IIOCKOCTH B OIPOCTPAHCTES,

TeMa 11 MuororpanHHEH M KPYIIIBIe,

Tema 12. Tena 1 NOBEPXHOCTH RPAILEHHA,

TeMa 13, MaMepenHa B TeoMeTpHE,

Tema 14, FieMenTh TEOPHH BEPOATHOCTEH H MaTeMaTHYECKOH CTATHCTHKH.

DOopMEI B METOIEI KOHTPOIIS H OIIEHKH COOTBETCTBYHOT PesyikraraM o0yyeHHs, B T.4. 00IHM
KOMICTCHITHAM.

Crmcok y9eDHBIX H3JaHHH coflepauT IuTeparypy B HMHTepHeT HCTOYHHMKH, MO3BOJMIOLIME OCBOHTH
coAcpKANNE Y4cOHOH THCIHNMHE B IOTHOM o0beMe. .

PaGouas nporpamma MoxeT ObiTh PEKOMEHJOBaHA ]I NpHMeHeHHs B y4eOHOM IIpomecce [0
crenpairHocTd: 21.02.04 3emiaeyerpoiicrio.

Oxenepr: EI'. Kabynosa
sas.kadepoi BrICUIel MaTeMaTHEH
H HHQOPMATHKH, JI.T.H., JOLUEHT
CIH HHATY MHUCHC
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IKCHEPTHOE 3AKJIIOYEHHE
Ha padoyyH NporpaMMy JHCHMILIMHE «MareMaTHkay M0 cnelHatsHocTH (Da30BbIl YPOBCHD):
21.02.04 3emaeycrpoiicTeo.

Paspaborunkn — 3yOkosa I'amuna Hukomaerna u Faspromkuna Haramas CepreeBra, Npenosasare iy
CTapoocKonheKoro bumana  QeiepaIbHOTO  TOCYIAPCTBEHHOIO OHOMKETHOTO 00pa30BRATENLHOID
YHMPEATICHHA BRICHICTO 00pasoBanmua «PoccuiickHi rocyapereeHHBI Te0JOropasBeIodHLIH VIHHBEPCH TS
umenn Cepro OpImoHHERIIEN.

Pabotas mporpaMMa CocTonT M3 nacnopta pabodel mporpaMmil yueOHOM THCHMIUIMEBL CTPYKTYPL! H
NPHMEPHOTO coZepaanus yueOHOH JHCIHILTHALL YCIOBHH peannsainy yueOHOH JUCIIHILTHITLT, KORTPOIS |
OLCHKH Pe3YILTATOR OCBOSHHA y4eOHOH THCITHILIMHDI.

B paboueii nporpaMme oBo3Ha4eHbI 3a1a8H H LHETH Y4cOHON AMCLMILIMHEL, PEKOMEHIYEMOR
KOIHYSCTBO 4acoB i crietmaisHoeTy 21.02.09 , mpeayeMoTpeHHOe MAKCHMANBLHOH VIeOHOH HAIpY3KH
obyuaromerocs 351 gac. B ToM Yucne:

o0ssaTensHO ayaHTOpHOH yuelHol Harpysku obygaomerocs 234 yaca;

CAMOCTOATSIRHOH padorel/KoHCYABTAIEE 0Dy4alouierocs 111/16 vacos.

Cozmepwanse JAWCUMIITAHEL OOCSCICTHBACT JOCTHACHHE CTYACHTAMH JHYHOCTHBIX, NPEIMETHBIX H
MeTalpe/MeTHBIX Pe3YIBTATOB COTNACHO NpHMepHO# nporpaMme (GIAY GHMPO) no cnenMatsHOCTH.

B pafounx mporpamMMax oTpameHs TEMATHUCCKHC Pa3ICIbL:

Tema 1. PaspuTHe noustus o uucne, TeMa 2. VpasHenus B HepaseHcTsa, Tema 3.KopHH, cTenenn u
aorapudivel, Tema 4. DaeMeHTH komOuAATOPHKH. S5.0CHOBEI TpuroHomeTpun, Tema 6. OyHKIHH W Hx
cRodcTBa, Tema 7.Hauana maremarmveckoro amanu3a tema 8. Murerpan W ero mpHMeHeHHE Tema 9.
Koopaunatsr u sextopsl, Tema 10. [lpaMbie B MIOCKOCTH B UpocTpancTBe, Tema 11 MHOTOTpaHHUKM ¥
kpyriwe tema 12. Tema w moBepxHocru epamenws, Tema 13. Mamepenus B reomerpun. Tema 14,
S/leMEeHTB] TEOPHH BEPOSTHOCTEH M MATEMATHUSCKOM CTATHCTHRY,

@opMBl H METONLI KOHTPOJS H OUEHKH COOTBETCTBYIYT pe3yibTaTaM OOYHeHHE, B T.W. OBIIHM
KOMITCTEHITHAM.

Cridcok yweOHBIX H3TAHHK cOARPMMT NuTepaTypy B MHTCpHET MCTOYHHKM, NO3BOIAIINE OCBOHTD
coyiepanie yueOHol IMCOIHITTHEBL B TOTHOM 00bEMe.

PaGouas mporpamma mosker GBITL PeKOMEHIORAHA JUIS NDHMEHSHHA B YYICOHOM mpomecce Ho
cnenwanbHocTH: 21.02.04 3emneycrpoiicTso.

IKemepT: I H. ®enoposa
npenojiaparens HEOOPMATHKA H MATEMaTHKH
COd MI'PU -
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MHUHOBPHAYKH POCCHH

CTAPOOCKONLCKHE ®HIHAT
PEIEPAJIBHOTO TOCYIAPCIBEHHOIO BIOTRETHOND OBPATOBATENLHODO YHPEALEHHS
BEICIIET O OEPASOBAHHA

«POCCHHCKUI I'OCY/IAPCTBEHHBII I'EOJIOTOPA3BEIOYHBIA YHABEPCHTET
umenn CEPTO OP/IKOHUKH13E»
(CO® MI'PH)

COI'JIACOBAHO
3amecTuye r aupexTopa no CIIO
E.A. Mumenxko
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PaBouas mporpamva ydeOHON MCUMIUIMHEL paspabotana Ha ocHoBe ®ejepalbHOro
rocyjapctTeeHHOr0 oOpazosarteisiioro crangapra (janee — @I'OC) 1o cneuuaIbHOCTH CPEANCro
npodeccuonansioro odpazosannd (fanee - CI10):

21.02.04 3emaeycrpoiicTso (yrs. npaxasom Munodpuayku Pocenn o1 12.05.2014 Ne 485);

Oprann3aiuA-paspaboTIHEK:
CrapoockonbeKHil duanan (eJepanbHoro ToCyapeTBeNIore OI0IKETHONO 00pasoBaTeIbHOIO
VYpeXJCHHS  BBICIIETD obpazopanis  «Poccuiickuii  TOCYZapCTBEHHBIH  €OIOTOPA3BE0HbIH
vausepcurer uMenn Cepro Opmxonukuzes (COO MIPH)

PazpaboTaukm:
Iaepromkana Hatanus Cepreesua, npenogasarens marematukn CO® MI'PH
3vokoea |'amnna Hukonaesna, npenoJapaTeiabh MATEMATHKH COd MI'PH

PACCMOTPEHA 1 OJObPEHA

Ha 3ace/IaHHH NPeIMETHO-IHKI0BOH KOMHCCHH
MaTeMaTHKM, PH3nKH H HHPOPMATHKH

[Tpotokon Ne G ot «d/y gl 202 7.
Ipencenatens TK: 2. FwsA< LI 3ybkora

PEKOMEHIOBAHA
ebno-MeTomuueckumM otaenom COO MI'PH-PITPY
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COJIEPKAHME

1. TACIIOPT PABOYEN NPOT'PAMMBI YYEFHOU JUCHUTLJIAHBI

2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM U CIHUILIMHBI

3. YCJIOBUS PEAJIM3AIIMUA YUYEBHOW JUCIIUILINHBI

4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
T CHATIIAHBI
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1. ACIHIOPT PABOYEM MMPOI'PAMMBbI YUYEBHOM JUCIHUIIJIMHBI
MATEMATHUKA

1.1. O6aacTs npuMeHeHus padoyeii MPpOrpaMmbl

PaGouas mporpamma y4uyeOHOM AUCHUIUIMHBI SBISETCS YacThIO IMPOTPAMMBI
noAroToBku cneruanuctoB cpennero 3BeHa (IIIICC3) B coorBerctBUM ¢ PI'OC 1o
cuemuansaoctu ClIO:
21.02.04 3emieycTpoiicTBO

1.2. Mecro Yy4eOHOWl JOMCHUIVIMHBI B CTPYKType TMPOrpaMMbl MOATOTOBKH
CIeLMATMCTOB CPeHEro 3BeHa:

VYyeOHasi AUCUUIUIMHA BXOJUT B MaTEMaTHUECKUN U OOIIMI €CTeCTBEHHOHAYYHbBIN
LUKIL.

1.3. Heaun u 3agaum y4eOHOHW JMCUMIUIMHBI — Tpe0OBaHUSI K pe3yJbTaTam
OCBOCHUS Y4eOHOM TUCHUIIMHBI:

B pesynbraTe ocBoeHUs y4eOHOM TUCHUILUIMHBI 00YYarOLIUIICs TOJIKEH YMeTh:

- pemaTh NPUKIAJHBIE 33]1a4K B 00JIaCTH NPOPECCUOHATBHON AESITEIbHOCTH.

B pe3ynbraTe 0cBoeHUs y4eOHOM TUCHUIUIMHBI 00YYarOIUICs TOJIKEH 3HATD!

- 3HAUE€HUE MaTEMATUKH B IPO(eCcCUOHANBHON eaTenbHocTH U 1pu ocBoeHuu [ITICC3;
- OCHOBHBIE MAaT€MaTUYECKHME METOJbl PpEUICHMs] NPUKIAJHBIX 3aJad B 00JacTH
po(heCCUOHATILHOM e TENbHOCTH;

- OCHOBHBIE MOHATHUS U METOBI MATEMATHUECKOTO aHAJIN3a, TMHEHHON anreOpsl,
TEOPHH KOMIUIEKCHBIX YHCEJI, TEOPUN BEPOSITHOCTEN U MaTEMATUYECKON CTaTUCTUKH;

- OCHOBBI HHTETPAILHOTO U U (HepeHIINATBEHOTO HCUYUCIICHNUS.

B cootBercTBUM ¢ ®I'OC CIIO no cnenuansuoctu 21.02.14 Mapkieiaepckoe 110 B
pamMKax OCBOCHHs y4eOHOM TucHuIuinHbl «MaTemMaTnka» y CTyIeHTOB (OpMUPYIOTCS
cienyromuye 00umue KOMIeTeHIHN:

Kon HaumeHnoBaHue pe3yJbTaTa 00y4eHHs
OK 1 [ToHnMaTh CYIIHOCTh M COLMAIBHYIO 3HAYMMOCTb CBOEH Oyamymieil mpodeccuu,
MPOSIBJISITH K HEM YCTOMYMBBIN HHTEPEC
OK 2 Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBbHOCTb, BBIOMpATh THIIOBBIE METOIBI U
CIOCOOBI BBITTOJTHEHUS TPO(PECCHOHATIBHBIX 3aa4, OIICHUBATh UX d(PPEKTUBHOCTD
U KQ4eCTBO
OK 3 [IprHUMaTh peleHuss B CTAHAAPTHBIX W HECTAHAAPTHBIX CHUTYalMSIX U HECTH 3a

HUX OTBCTCTBCHHOCTH

OK 4 OcCyIecTBISATh TOWCK W HCIOJb30BaHUE WH(MOpPMALMHU, HEOOXOAUMOHN IS
3(PEeKTUBHOTO BBITTOJHEHUS MPO(GEeCCHOHATBHBIX 3a7a4, MPO(EeCCHOHATIEHOTO U
JTUYHOCTHOTO Pa3BUTHS

OK 5 Ucnonp3oBath WH()OPMAITMOHHO-KOMMYHHUKAITHOHHBIC TEXHOJIOTHH B
po(ecCHOHATLHOM IEATEIILHOCTH

OK 8 CaMOCTOSATEIbHO OMpEeNeNsITh 3aJadyd  MPO(PECCHOHATLHOTO H  JIMYHOCTHOTO
pa3BUTHS, 3aHUMATHLCSI CaMO0Opa30BaHUEM, OCO3HAHHO TJIAHUPOBATH MOBBIIICHUE
KBTI (UKAITIT




OK9

OpueHTHPOBAThCS B YCIOBHUSAX YaCTOW CMEHBI TEXHOJIOTHI B MPO¢eCcCHOHATBHON
ACATCIIbHOCTU

- Ipo¢)ecCHOHATBHBIX KOMIIETEeHIN I
Kon HaumeHnoBaHue pe3yJbTaTa 00y4eHHs

K 1.1 OrnpenensaTh rpaHUlbl 3eMJIEN0JIb30BAHUS TOPHBIX U 36MEJBHBIX OTBOJIOB.

K 1.2 BrITIOTHATE TI0JIEBBIE, T€0Ie3UUECKIe pabOThl HA TPOU3BOJACTBEHHOM y4YacCTKe.

1K 1.4 [TpoBouTH reoae3nveckre paboThl IPU ChbeMKE OONBIINX TEPPUTOPHIA.

I[IK 1.5 [ToaroraBiauBare MaTepuagbl a3po- U KOCMUYECKUX CHEMOK ISl MCIIOJIb30BaHUSA
IPU IPOBEICHUH U3BICKATEIILCKUX U 3€MJICYCTPOUTEIbHBIX PadoT.

K 2.1 [MoxroraBnuBaTh MaTepualibl HOYBEHHBIX, T€O0O0TAHUUECKUX, THAPOJIOTHUECKUX H
IOPYTUX W3BICKAaHUM UIs 3€MJICYCTPOUTENBHOIO IPOEKTUPOBAHUA U KaJacTPOBOM
OLICHKH 3€MEJIb.

IIK 2.2 Pa3zpabarbiBaTh POEKTHI 00pa30BaHUSI HOBBIX W YIOPSIOYCHUS CYIIECTBYIOIIMX
3EMJIEBJIAJICHUI M 3€MJIETIOJIb30BAHUI

I1K 2.3 CocTaBisiTh NPOEKTHI BHYTPUXO3SIMICTBEHHOTO 3€MJIEYCTPONCTRBA.

[IK 2.5. OcCylecTBIATh NEPEHECEHUE IIPOEKTOB 3E€MJIEYCTPOMCTBA B HATypy, i
OpPraHM3aly U YCTPOMCTBA TEPPUTOPUIN PA3INYHOIO HA3HAYCHHUS.

IIK 3.1 OdopmiAiTh  JOKYMEHTBHI Ha MpaBO IMOJb30BaHMS  3€MJIeH, IPOBOIUTH
PETUCTPALIMIO.

[IK 3.2 CoBepiuath CAEIKU € 3eMJIEH, pa3pelaTh 3€MENbHbBIE CIIOPBI.

K 3.3 YcTaHnaBnuBaTh IJIaTy 3a 36MJI0, aPEHY, 36MEIbHBIA HAJIOT.

[IK 4.2 [IpoBOANUTH KOJIMYECTBEHHBIN U KaUECTBEHHBIN Y4€T 3€Mellb, IPUHUMATH y4acTUe
B UX MHBEHTAPU3aLlMU U MOHUTOPHUHTE.

[IK 4.3 Ocy1ecTBISATh KOHTPOJIb UCIIOIb30BaHUS U OXPaHbl 36MEJIbHBIX PECYPCOB.

[IK 4.4 Pa3zpabaTeiBaTh  NPUPONOOXPAHHBIE  MEPONPHUATHS,  KOHTPOJIUPOBATH  HUX

BBITIOJTHCHUC.

1.4. Koanuecr

BO YaCOB HA OCBOCHHUE padoyeil MPOrpaMMbl y4eOHOI IMCHUIIUHbI:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOyuatroiierocsi 72 yaca, B TOM 4HCIIE:
00s13aTebHOM ayAUTOPHOM yueOHOU Harpy3ku oOy4daromierocs 48 4acos;
CaMOCTOSITeNIbHOM paboThl 00yyarolerocs 22 yaca, KOHCYJIbTalus 2 yaca.




2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bemM yueOHOM TUCHUILJIMHBI U BHABI Y4eOHOI padoThI

Bun yuyeOHoit padoThI O0bem
4acoB
MakcumasibHas yueOHasi Harpy3ka (Bcero) 72
Oo0s13aTeIbHAs Ay IUTOPHAs Yy4eOHAasi HATPy3Ka (Bcero) 48
B TOM YHCJIE:
nabopaTopHbie pabOTHI -
IIPAKTUYECKHUE 3aHATHS 32
KOHTPOJIbHBIE pabOThI 1
CamocTosiTesibHasi padoTa o0ydarierocs (Bcero) 22
B TOM YHCJIE:
pelIeHNEe PUMEPOB 14
peuenne 3aaa4 2
pelIeHre CUCTEM YpaBHEHUMN 2
pellIeHue ypaBHEHUM 2
BBIUKCIICHHE ONPEJIETUTENCH MaTpull 2
Koncynpranus 2

ITpomexxyTounas arrectanus B hopme auddepeHIIUPOBAHHOIO 3a4eTa
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3. YCJIOBHUS PEAJIM3AIIMN YYEFHOM JJUCITUITJIMHBI
3.1. TpeOboBaHusi K MUHUMAJbHOMY MATEPUAJIbLHO-TEXHUYECKOMY 00eCIeYeHUI0
Peaymzanust  yuyeOHOM  JAMCHUIUIMHBI  TpeOyeT Hamuuusg ydyeOHoro KaOuHeTa
MaTeMaTHKH.
O6opynoBanne ydyeOHOro KaOWHETa: OOBbEMHBIE MOJEIM TEOMETPUYECKUX (uryp,
HarJIsAHBIE TIOCOOMS, TIIaKaThl MO TeMaM, MOPTPEThl MAaTEeMaTHUKOB, KJIACCHAs JTOCKa,
CTeIUIaX I XpaHEHUs! y4eOHO-HATJISTHBIX MaTEPHAaIoB U MOJIETICH,

TexHuueckue cpencTaa o0yueHus: HOYTOYK Asus EEEPC
1001PEMN450\1G\1600G\10.1*WiF1\BT\4400mAh\ca.

3.2. HudopmanuonHoe odecrnedeHue 00ydeHust

Ilepeyenb  pexkoMeHAyeMbIX  y4eOHbIX  u3AaHuil, HHTepHeT-pecypcos,
JAOMOJHUTEIbHOM JTUTEPATYPBbI

OcHoBHas nuTeparypa:

OcHOBHas JTUTEpATYpA:

Ne Hcrounuk
n/n
1 bammakoB M.M. MaTtematuka: anrebpa v Hayajia MaTeMaTHYECKOTO

aHaN3a, FTeOMETPUS: YICOHUK ISl CTY/. YUPEKICHUH cpell. mpod.
obpasoBanus. - 4-¢ uzj., crep. / M.U.bammmaxos. - Mocksa: UL
"Axagemus", 2017. - 256 c¢. — ISBN 978-5-4468-5988-7. — Tekcr :
HEIMOCPEACTBEHHBIMN.

bammakoB M.1 Matemaruka (CI10): yuebnuk / bammmakor M.U. - 2-e u3n.,
crep - MockBa: KHOPYC, 2019. - 394 ¢. — ISBN 978-5-406-06554-9. —
TeKCT : HemOCPEICTBEHHBIN.

Bricimas MmaTeMaTrka : y9eOHHK M TIPAKTUKYM JIUIS CPEIHETO
npodeccuonanpHoro oopazopanus / M. b. XpurryHosa [u z1p.] ; Mo oO1iei
penakuuet M. b. Xpunynosoit, 1. U. L{piranok. — Mocksa : 3narenscTBo
FOpaiit, 2020. — 472 ¢. — (IlpodeccronanprHoe 00pa3oBaHuE). —

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

JlononHuTENbHASA JIATEPATYPA:

Ne | UcTOUYHHK
n/m

4 boromosioB H.B. Ilpaktuyeckue 3anarus o Mmaremaruke. B 2-x 4. Hacts 1.:
yaeonoe nocodue s CI1O / H.B.boromomnos. — 11-e u3z., mepepad. u
non. — Mocksa : FOpaiit, 2019.— 326 c. (Cepus : [Ipodeccuonansroe
oOpa3zoBanue). — ISBN 978-5-534-08799-4. — TekcT : HEMOCPEICTBEHHBIM.

5 Boromosnos H.B. IIpaktnueckue 3aHsaTus no marematuke. B 2-x 4. Yacrts 2. :
yuebHoe nocodue 111t CI1O / H.B.boromonos. — 11-e u3a., nepepad. u gom.
— Mockaa : FOpaiit, 2019. — 251 c. (Cepus : [IpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-08803-8. — TeKCT : HEMOCPEACTBEHHBIN.
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Jlopogheesa, A. B. MaremaTuka : ydeOHUK JJI CPETHETO
npodeccuoHanbHoro odpazopanus / A. B. Jlopodeea. — 3-e uz., nepepao.
u gon. — Mocksa : M3narensctBo FOpaiit, 2020. — 400 ¢. —
(ITpodeccuonanbuoe oopazoanue). — ISBN 978-5-534-03697-8. — Tekct
: anektpoHHbii // DBC FKOpaiit [caiit]. — URL:

(mara obpamenust: 28.05.2021).

Hopogeesa, A. B. Marematuka. COOpHHK 337124 : Y4€OHO-TTPAKTUIECKOE
mocobwue I cpeHero npodeccnoHaaIbHOro 00pa3oBaHus /
A. B. JlopodeeBa. — 2-¢ u3a. — Mocksa : M3marensctBo FOpaiit, 2020. —
176 c. — (IIpodeccuonanproe obpazoBanne). — ISBN 978-5-534-08796-3.
— Texcr : anexrponnsiii / IBC KOpaiit [caiiT]. — URL:

(mara obpamenus: 28.05.2021).

NudopmanmoHHbie 371€KTPOHHO-00pa30BaATENbHBIE PECYPCHI:

Ne | UcTouHuk

/1

1 OnextponHas 6ubnanoreuynas cucrema «budbmuoTex. U3narenscrBo KV »
https://mgri-rggru.bibliotech.ru

2 OnexTpoHHO-OmOmmoreunass cucrema «W3marensctBo  JlaHb»/ KO
NuxenepHo-rexunueckue Hayku (TromI['Y)
www.e.lanbook.com

3 DneKTpoHHO-OnbOamoTeyHass cucrema elibrary» /  IlpaBooGnanarens:
OO0m1ecTBO ¢ orpaHMdYeHHON 0TBeTCTBeHHOCTHIO «PYHOby (RU)
https://elibrary.ru

4 DnextponHo-GuGmorteunas cuctema «IBC IOPAMT» / www.biblio-

online.ru

Ilepnonnueckue n3nanus:

EcTecTBeHHbIE M TEXHUYECKHUE HAYKH : HAay4. )KypHal /Ti. pen. A. .
XaBkuH. — MockBa : OO0 "UznarensctBo "Coyraukt", 2002 — —

I Beixoaut 12 pa3 B rog. — ISBN neuatnoit Bepcun 1684 —2626. — Tekcr :
HENOCPEICTBEHHBIM.
BECTHHUK BOPOHEXCKOI'O 'OCYZJAPCTBEHHOI'O
YHUBEPCUTETA. CEPUA : DUSUKA. MATEMATHUKA : HayuHblit

5 | KypHan / yapenurensb : BopoHeCKuii rocy1apCTBEHHBIN YHUBEPCUTET. —

Boponex : 2000 — .— Ywucno BeityckoB B roa: 4. — ISSN neuaTHoit
Bepcun: 1609-0705. — Teker : anextponnsiii // OBC elibrary [caiiT]. — URL
: https : //elibrary.ru (mata oopamenwns: 01.06.2021)

12



4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMS YUYEBHOI
JUCHUILIAHBI

Kontpone wu  onenka

pe3yJbTaToOB

OCBOCHHS  y4eOHOI

JTACIUATUINHEBI

OCYIIIECTBIISIETCS TIPETOaBaTEIEM B MPOIIECCE MPOBEACHUS MPAKTHICCKUX 3aHSITHI
U J1abOpaTOpHBIX PabOT, TECTUPOBAHUSA, a TAKXKE BBITIOJHEHUS OOYYArOIIMMUCS
WHIVBUTyTBHBIX 3aJJaHUH, IPOEKTOB, NCCIICTOBAHMM.

PesynbTaTsl 00yyeHus
(oCcBOEHHBbIEC YMEHMS)

®opMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTATOB 00yUYeHUs

OcBocHHBIC YMEHHS:

- peliaTh MpHUKJIAIHbIC 3aJa4H B
obnacTu npodeccHoHaIbHOM
JEATEILHOCTH.

DKcnepTHas OIEHKA BBITTOJTHEHUS MPAKTUYECKON
pabotel. KonTpomnbHas pabora.

DKCIepTHas OLICHKA BBIIIOJIHEHHS CAMOCTOSATEIbHON
pabotbl. AnddepeHunpoBaHHbIN 3a4eT.

YcBOeHHBIE 3HAHUA:

- 3HAYCHHE MAaTEMaTHKH B
npo¢eCcCuOHATBHON
JESTeTbHOCTH U TIPU OCBOCHUH
[ICC3;

9KCHepTHaH OLCHKA BBIITOJIHCHU A HpaKTHHGCKOﬁ
pabotel. KonTponsHas padora.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A CaMOCTOSITCIILHOU
pabotel. JluddepeHnmpoBaHHbIN 3a4eT.

- OCHOBHBIC MAaTEMAaTHYCCKHMEC MCTObI

pelleHHsT TMPUKIAJHBIX 3agad B
obnacTu npo¢eccuoHaIbLHON
AeSTEINbHOCTH;

9KCHepTHaH OLCHKA BBIITOJIHCHU A HpaKTHHGCKOﬁ
pabotel. KonTponbsHas padora.

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

- OCHOBHBIE TIOHSATHS U METOBI
MAaTeMaTUYECKOTO aHAJIN3a,
JTMHEWHOW anreOpbl, TEOPUH
KOMIUJIEKCHBIX YHCEJI, TEOPUU
BEPOATHOCTEN U
MaTeMaTUUeCKON CTaTUCTHUKMU;

DKcnepTHasi OIEHKA BBITTOJTHEHUS MPAKTUYECKON
pabotel. KonTponbHas pabora.

DKCIepTHas OLICHKA BBIIIOJIHEHHS CAMOCTOSATEIbHON
paboTHI.

JHuddepernpoBaHHbIN 3a4eT.

- OCHOBBI HHTETPAJIFHOTO U
QG QepeHINaTbHOT0 HCYHCICHHUS.

DKcnepTHasi OIEHKA BBITTOJTHEHUS MPAKTUYECKON
pabotel. KonTponbsHas padora.

OKCIepTHas OLICHKA BBIIIOJIHEHHS CAMOCTOSATEIbHON
pabotbl. luddepeHunpoBaHHbIN 3a4eT.
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Paspatorunkn:

CO® MI'PH TIpernoiaBaTenb i H.C. I'aBprowmxuna
7
7
COd® MI'PH nperojaBarenb 2 29  TH. 3ybkosa
JKCnepTh:

JOKTOP TEXHHYECKHX HaykK,

CTH HUTY «MHCuC» 3aB.Kadepoil MaTeMaTHKH E.I.Kabynogsa
{mecTo paboTh) (3almMaeMas J0KHOCTS) OOMHCE, HIHHIHAILL,
thamMmmig)

npenoegapaTellb MaTEMAaATHRKH

CO® MI'PH H HHDOPMATHKH 77/ __ T.H.®enoposa
{MecTO padoThI) (3aHmMaeMad JO/DKHOCTE) [ﬁunna:Jh,HHHuﬂaﬂM,
thaMmTHa)
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IKCIEPTHOE 3AKJTHOYEHHE
Ha pabodvyio MporpaMMy AMCIHIUIMHE! «MaTeMaTHKa» MO CHEUHaNbHOCTH!
21.02.04 3emaeycrpoiicTBoO.

Paspaborumku — 3ybxosa ['anwHa Hukonaesna u [aspromkwaa Haranua Cepreesna, mpenogasaren
CT1apoocKoIbCKOro dunuana denepaTsHOrO roOCYIapeTBEHHOTO OHOMKETHOrO 00paz0BATE/NLHOT
VUpEKISHAA BRICIICro obpazopannd «PoccHiickHii TocyIapeTBeHILIA TeoNoropa3BeIoUHEH YHHBEPCHTE
umeHH Cepro OpmxoHHKHI3CH.

Pabouaa mporpamma cocTodT H3: nacnopra paboyell nporpaMMe! y4edDHOH JIMCILHIIIHELL, CTPYKTYPEL
NPUMEPHOTo cofepskanns yucOHOH AHCIHIUIHHEL YCIOBHH peamnsaiuy yaeOHOH JTHCHNNINHBL, KOHTPOA
OUEHKH PE3Y/IbTATOB OCBYEHH yueOHOIl JHCOHIUIHHEL

B pabogeit nporpamme o0o3HadeHsl 3aia4dd M UeNM  y4eDHOH AHCLMIUIMHBL, PEKOMEHIYeMC
KOMHYECTBO 4YacorR s cnenmanbHocTd 21.02.04, npenyeMoTpeHHOE MaKCHMaNnbHOH yueOHOH Harpysko
obyqawlerocs 72 aca, B TOM UHCIE:

obssarensHOH ayquTopHOH yueOHOH Harpyskn obygatomerocs 48 dacos;

CaMOCTOATRNBHOA paboThY KOHCYIbTAIIIH o0yuatomeroca 22/2 vaca.

Coaepxanue JUCIHILTHHEI COOTBETCTRYET TpeOOBAHUAM K 3HAHWAM H ymeHusm coriacho ITTICC3 n
CICIHATEHOCTH H (popMupyembiM KoMmnereHuuam cornacHo ®I'OC CIIO. B paboueii  mporpamm
OTpaKeHkl TeMaTu4eckue pasaensl: Pasnen 1. Maremarwueckuii ananns: Tema 1.1. [luddeperumansrnoe
HHTerpajibHOe McuMcienue; Tema 1.2. OObknoBeHHBIe IHGGepenHaTLHLIe ypapHeHHd; TeMa 1.3. Pam
Paspen 2. Komnnexcnrle ynena: Tema 2.1,

Kommnexcurie yncna B anreGpanvieckoii gopme; tema 2.2, KomiuiekcHbie gncina B TPHIOHOMETPHYECKO
dopme; rema 2.3, TTokasatensuas gopma KoMmiekcnoro uhcna. Pasgen 3. DneMeHTHl THHEHHON anredps
TeMa 3.1. Marpuusl, onpenennTenn Marpuil; TeMa 3.2.00patnag Matpuua; tema 3.3, CHeTeMBl THHEHHE]
ypaeHeHuH. Paznen 4. OCHOBRI DHCKpeTHOI maTteMaruks: TeMa 4.1. Muowectsa 0 otHomennd, CRoiicTr
oTHOWeHHA. Onepauny Hag MHOXeCTBaMH. Pasnen 5. OCHOBBI TEOpPHH BEPOATHOCTEH H MaTeMaTHHCCKO
crarucThke: Tema S5.1. cHoBEI Teopum BeposTHOCTeH; Tema 5.2. Chiyuaiinas sennuuua, ee (QyEKUM
pacnpeneneHus; tema 5.3. MaTemarHuecKoe OKMTAHHE W JHCTIEpPCHS Clydaiinod BenwuHHnl Pazmen |
MaremaTHyecKHe METOIEI PCLICHUS NPHKIAANLIX 3a0a4 B o0nacTH npodeccHOHANLHON TeaTeNLHOCTH: TCM
6.1, MaremaTH4eckie METOIEl pelIcHAA IPHEIAIHEIX 238134 B 001acTH NpodiecCHOHANBHOI JesTeIEHOCTH.

YposuH ocpoeHHA y4ueOHOrO MaTepHala COOTBETCTBYIOT €r0 COACPKaHWIO M 3HAYHMOCTH [
(opmuposanns sHanui, ymennii, OK u [TK. )

@opMEI H METO/Jbl KOHTPOJIA H OLUEHKH  COOTBETCTBYHT pe3yabTatam o0yueHHs, B T.
npo(eccHOHaILHBIM H 0DMIHM KOMITCTEHITHAM.

Cnucox yueOHBIX H3ZaHHH cojepskuT aureparypy H HHTEpHET HCTOMHHKM, MOIBOISIONIHE OCBOHI
colepanne yIcOHOH THCHHNIIHIEL B nonHOM obbeMe,

Patouas nporpayma momeT OblTh peKOMeH0OBAHA A NPHUMEHEeHHs B ydeDHOM mpouecce n
cnenmaibiocT 21.02.04 3emaeyerpoiicTro,

)
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IKCIEPTHOE 3AKITIOYEHHE

Ha pafouyio mporpammy AHCIHILIHEE «MareMaTHKa» MO ClelHATLHOCTH:

21.02.04 3emaeyerpoiicTro,

Paspatorumkn — 3yGkosa Tamuma Hukonaerna u apromknna Harammsa Cepreesna, TpenoaasaTe/in
CTapoocKoIECKOro dpunuana  denepatbHOrO TOCYIAPCTBEHHOIO  GIOMAKSTHOTO  0DPa3ORaTENRHOIO
yupeuienns peicmero ofpasopanng «Poccuiickuii rocyaapeTBeH HbIH TEOIOTOPAIRSOIHEN YHHBEPCHTET
umenn Cepro OpIoKOHHKHIZER.

PaGouas mIpoOrpaMMa COCTORT H3: macnopTa pabouci nporpaMME! yUeOHOH AMCIHIUTHEEL, CTPYKTYPEL H
TIPHMEPHONO COTCpskanus y4eGHoH THCIMIUIMHR, YCIOBII peanniailun yueOHOMH JAHCHHIUIHHEEL KOHTPOIA H
OIIEHKH Pe3yILTATOB OCBOEHHHA YHCOHOH THCIHILIHHEL

B paGoueii mporpamme 0BO3HAUSHET 3a/1a41 U OETH yueOHOH THCIHIITHHEL, PEKOMCHAYEMOES
KONMYECTRO Hacos A/ cnennansroctn 21.02.04, npenyeMoTpeHHoe MakcuManbiol yueDHOR Harpyskoh
obyuaromerocs (72 yaca), B TOM YHC/e:

—  ofs3aTensHas ay/uTopHEas yueOHas Harpyska o0yyalomerocs - 48 Jacon;
—  caMocTogTensHAs paboTa/koncyabTanmi obydalomerocs - 22/2 gaca.

CoflepiaHne JHCUMILIHHEL COOTRETCTRYET TpeOOBaHHAM K 3HAHHAM H YMEHHAM COTTIACHO IMINCC3 mo
CHELHANLHOCTH W OPMHPYEMEIM KomueTeHmuaM coraacho @®I'OC CIIO. B padouedi  mporpamme
OTPaKEHB! TEMATHYECKHE PA3ICIIEL

Pasnen 1. Maremaruuecknit anamns: Tema 1.1. Quddeperupancioe 1 HHTEIPATEHOS HCUHCICHAE,
tema 1.2. OBbIKHOBeHHEIC AHG(EPEHIHATLILIE YpaBHeHHA: TeMa 1.3, Psiibl.

Pazen 2 Kommiexkchnie aucta: Tema 2.1 KoMmmnekcHrie YHena B anreOpanyecKod popme; rema 2.2,
KoMILICKCHBIE 4MCHA B TpHTOHOMeTpHdeckoit dopme; tema 2.3, IMokaszaremsmas (opma KOMILIEKCHOTO
YHCIA.

Pazmen 3. OieMeNTH nuHefimo# anrebper: tema 3.1. Matpuuel, onpeenutend MaTpPHIL TeMa
3.2 Obparuas marpuna; tema 3.3, CHeTemp! THICHHBX YpaBHeHHH,

Pasnen 4. OcHoBBI JMCKpETHOR Maremarwiu: Tema 4.1 Muomectsa u oTHomeHns. CBOHCTBA
orromeHuH. Onepaliu Hal MHOKECTBAMH.

Pasgen 5. OcHOBBI TEOPHH BEPOSTHOCTEH W MATCMaTHuECKoH cTaTHCTHKM: TeMa 3.1. OCHOBBI TCOPHH
pepoaTHOCTeil; TeMa 5.2, Cnyualinad BenuumHa, ee (YAKIHA pacnpe/e/ICHHd;, TeMa 5.3. Maremaruyeckoe
OHHJIANNC B JUCIIEPCHA CIYYIaiiHOH BeHYHHBL

Pasnesr 6. MaTeMaTHueckHe METOIBI pellicHMA MPHKIAAHBIX 33739 B 0b1acT MpofeccHOHa L0
nestenpmocTH:  tema 6.1, MaTemarudeckMe MeTOAR POINCHHA NPHKITATHLIX 3ajad B oDxactw
npodeccHOTANLHON TeaTeIhHOCTH.

VpoBHH OCBOCHHA Y4e(HOro MaTepHata COOTBETCTBYIOT €0 CONCPKaHMIO W 3HAUMMOCTH JUIA
(popmupopanns OK u 11K.

MOPMET H METOIbI KOHTPOTIA H OLEHKH COOTBETCTBYIOT Pe3YIILTATaM 00YHEHHS, B T.1.
npodeccHOHAIBHEM W 00IIHM KOMIIETEHIIIM,

Crucox yueOHBIX W3JaRUH comepxut aurepaTypy M MHTEpHET MCTOYMHMKH, TIO3BOAKOIIHE OCBOHTD
comepkaHie y4eOHoH THCIHINIMHEL B TOTHOM oOnemMe,

PaGouas IporpaMMa MOKET OBITH PeKOMEHIOBAHA /U NPHMEHCHHA B y4eDHOM mporecce 0o
crnenpansHocTH 21.02.04 3emaeyerpoiicTno.

IKcnepT: E.I'. Kabynosa
3ap.Kadempoii BEICIIEH MaTEMaTHKH
H HHpOPMATHKA, I.T.H., J0LIEHT
CTH HUTY MHUCHC




