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1. MACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JITUCHUTLTAHBI
MATEMATHKA

1.1. O6s1acTh NpuMeHeHus1 padoyeil MPOrpaMmbl

PaGouas mnporpamma o0mIe00pa3oBaTeIbHON  Y4E€OHOW  JUCHUILUIMHBI
«MatemaThKay TpeaHa3HadeHa i1 U3yYeHUsT MAaTeMaTHKHA B MPOQPECCHOHATBHBIX
00pa30BaTeNbHBIX OpPTaHU3aIUIX, PEATM3YIONINX 00pa30BaTENbHYIO MPOTPAMMY
cpemHero  obmero  oOpa3oBaHMsT B TpeleNax  OCBOCHHS  OCHOBHOM
npodeccuonanpHOi oOpa3oBaTtenbHO mporpamMmbl CIIO Ha 06a3e OCHOBHOTO
oOmiero oOpa3oBaHMsI TMPU TOJATOTOBKE CIEIUAINCTOB CpPETHETO 3BEHA II0
CHEIHAIbHOCTH:

21.02.09 I'maporeoJiorusi 1 MHKEHEPHAasi re0JIOT s,

1.2. Mecro y4eOHOH AUCHUIUIMHBI B CTPYKType NPOrpaMmbl IMOATOTOBKH
CIeLMAJTHUCTOB CPeIHero 3BeHa:
VYuebnas gucnummHa —«MareMmatukay — SBISETCA  YUYEOHBIM — MPEAMETOM
o0s3atenibHOM TIpeamMeTHOM obnactu «Martematuku u uHpopmatukny DPIOC
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. Heaun u 3amaum y4eOHONl IMCUMIVIMHBI — TPe0OOBaHHMA K pe3yJbTaTam
OCBOCHUS Y4eOHOM TUCHUIJIMHBI:

Conepxxanue nporpaMmbl «MaTemaTHKa» HaIpaBiI€HO HA JTOCTHXKEHHE
CIIEAYIOLINX Yeleul:
* obecrieueHre chOpMUPOBAHHOCTU MPEACTABICHUN O COIMAIBHBIX, KYJIbTYpPHBIX
U UICTOPUUYECKUX (PAaKTOpax CTAHOBJICHUS MAaTEMAaTHKU;
* obecrieueHre Cc(HOPMUPOBAHHOCTU JIOTMUECKOIO, AJITOPUTMHUYECKOIO U
MaTEMaTHYECKOTO MBILUICHUS;
* obecrnieueHue c(hOPMHUPOBAHHOCTH YMEHUN NIPUMEHSTH IIOJIYyUYEHHbIEC 3HAHUS NIPU
pELICHNHU PAa3JINYHbIX 33/1a4;
+ obecneueHrne CHOPMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YacTH
0O0IIeYeIOBEUECKON KYJIbTYphl, YHHBEPCAJIbHOM S3bIKE HAYKH, MO3BOJIAIOIIEM
ONMCHIBATh M U3y4aTh PEAIbHBIC ITPOLIECCHI U SIBJICHUS.

OcBoeHue  coaepkaHusi  y4eOHOM — gucHMIUIMHBL — «MaremaTukay
o0ecrneunBaeT JOCTUKEHHE CTYIEHTaMU CIEAYIOLIUX pe3y1bmamog:
* TUYHOCMHDBIX:
—c(hopMHPOBAaHHOCTh MPEJCTABICHUI O MAaTeMAaTUKE KaK yHHBEPCAJIbHOM SI3bIKE
HayKH, CpPEICTBE MOJCIMPOBAHUS SBICHMA M HPOLECCOB, HAEIX M METOoAax
MaTEMaTHKU;



—TMOHMMaHNE 3HAYUMOCTH MAaTEMaTHKH JUIS HayYHO-TEXHHUYECKOTO Iporpecca,
C(OPMUPOBAHHOCTh OTHOILICHHS K MaTEeMaTHKE KaK K YacTH OOIICYEIIOBEUYECKOM
KyJbTYphl 4Yepe3 3HAKOMCTBO C HCTOPHEH pPa3BHTHS MAaTEMAaTHKH, IBOJIOIHEH
MaTeMaTU4eCKuX UIeH;

—pa3BHTHE JIOTMYECKOTO  MBINUICHUS, MPOCTPAHCTBEHHOTO  BOOOPaKCHHS,
aNTOPUTMHUYECKOMN KYJIbTYpbI, KDHTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIUMOM
st Oyayei mpodeccHOHaIbHOM NESITeIbHOCTH, TS MTPOAOIDKCHUST 00pa30BaHuUs
¥ caM0o0oOpa30BaHus;

—OBJIAJICHAE MATEMaTHYECKUMHU 3HAHUSIMU M yMEHUSMH, HEOOXOAMMBIMH B
NOBCEJTHEBHON  KHM3HHM, JJIS OCBOGHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX
TUCHUIUIMH ¥ JUCHHUIUIMH TPOPECCHOHANBHOTO IMKJIA, JUIS  OJyYSHHUS
oOpa3oBaHusi B 00JacTAX, He TPeOYyIOIIUX YIIIyOJEHHOW MaTeMaTH4YeCKOn
HIOJITOTOBKH;

—TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIe caMO0Opa30BaHHUIO, HA
NPOTSHKCHUM BCEH JKU3HHM, CO3HATEJIhHOE OTHOIICHHWE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIIOBHIO YCIEIIHOW NpPo(ecCHOHaTbHON W OOIEeCTBEHHOM
JeSTeNbHOCTH,

— TOTOBHOCTh M CITIOCOOHOCTh K CAMOCTOSITEIEHOW TBOPYECKOW W OTBETCTBEHHOM
JeSTeNbHOCTH,

—TOTOBHOCTh K KOJUIEKTUBHOH paboTe, COTPYIHHYECTBY CO CBEPCTHUKAMH B
o0Opa3oBaTeNbHOM,  OOIIECTBEHHO  MOJIE3HOM,  Y4eOHO-HCCIEA0BATEIbCKOM,
NPOEKTHON M JPYTUX BUIAX ACATEIHHOCTH;

—OTHOIIIEHHE K MPO(ECCHOHANBHON NESITETHhHOCTH KaK BO3MOKHOCTH yYacTHsS B
pEIICHHH JIMYHBIX, OOIIECTBEHHBIX, T'OCYAaPCTBEHHBIX, OOIIECHAIIMOHAIBHBIX
npobiieM;

* MEemanpeomMemHuix:

—yMEHHE CaMOCTOSTEIIBHO ONPEACISITh eI JACITEIBHOCTH U COCTABISAThH IUIAHBI
NCSITETbHOCTH,  CaMOCTOSITEJIbHO ~ OCYIIECTBJIATh,  KOHTPOJHMPOBATH |
KOPPEKTHPOBATh JIEATEIBLHOCTh; HCIOJIb30BaTh BCE BO3MOXKHBIC PECYpPChl IS
JOCTHDKEHUST TIOCTABJICHHBIX II€JICH M peajM3allid IUIAHOB JIESTEILHOCTH;
BBIOUPATH YCICIIHBIC CTPATETUU B PA3JIMYHBIX CUTYAITUSX;

— YMEHHE MPOAYKTUBHO OOINATHCS M B3aUMOJICHCTBOBATh B MPOIIECCE COBMECTHOM
NEATCIIBHOCTH, YYUTBHIBATh TO3UIUH  JPYTMX YYaCTHUKOB JIEATEIHHOCTH,
3¢ (HEKTUBHO pa3pemaTh KOH(DIUKTHI

— BIQJCHHC HaBbIKAMU II03HABATCJIILHOH, Yy4eOHO-HCCIICIOBATEIBCKOW U
IIPOSKTHOM JCSATCILHOCTH, HAaBBIKAMH PAa3pelIeHUs MPOoOJIeM; CIOCOOHOCTh W
TOTOBHOCTH K CAMOCTOSATEILHOMY IMTOMCKY METOJIOB PEIICHHS MPAKTUICCKUX 3a/1a4,
PUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHWS;

— TOTOBHOCTh MW CHOCOOHOCTh K CaMOCTOSATEIBHON HMH(POPMALMOHHO-
MI03HABATEJIBHOM JICATEIBHOCTH, BKIIIOYAsi YMEHUE OPUCHTUPOBATHLCS B Pa3IMYHBIX
UCTOYHUKAX HH(MOpMAIMKM, KPUTUYCCKH OIICHUBATh W HWHTEPIPETHPOBATH
UH(POPMAILIHIO, TIOTYYaeMY0 U3 Pa3IMYHbIX HCTOYHHUKOB;

— BJIQJICHUE SI3BIKOBBIMU CPEJICTBAMH: YMEHHE SICHO, JIOTHYHO W TOYHO H3JIarath
CBOIO TOUKY 3PEHHS, HCIIOJIb30BaTh aJICKBATHBIC SI3bIKOBBIC CPEJICTBA,



— BJIaJICHHE HAaBbIKAMU MMO3HABATEIBHON PeIIEKCHH KaK OCO3HAHMS COBEPIIAEMbIX
JNEHUCTBUIM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJbTATOB M OCHOBAHWM, IPAHMUIL
CBOETO 3HAHMSI M HE3HAHMsI, HOBBIX ITO3HABATENbHBIX 33Ja4 U CPEACTB A MX
JOCTUKEHMS,;

— LIEJICYCTPEMIIEHHOCTh B NOMCKAaX M MPUHATUU PEIIECHUM, COOOPa3UTEIbHOCTh U
UHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEJICTaBICHUN; CIIOCOOHOCTH
BOCIIPUHUMATh KPacoOTy U TapMOHUIO MHPA;

* npeOMeEemHbIX:

— c(hOpPMUPOBAHHOCTh MPEACTABICHUH O MaTeMaTHKE Kak 4YacTH MHUPOBOMU
KyJIbTypbl M MECTE€ MaTeMAaTUKH B COBPEMEHHOW NMBIIM3ALMU, CHOcoOax
ONMCAHMS SIBJICHUU PEAIbHOTO MUPA HA MaTEMATUYECKOM S3BIKE;

— Cc(OPMHUPOBAHHOCTb NPEJACTABICHUA O MaTEeMAaTHUYECKUX TMOHATHIX Kak
BOKHEHIINX MATEMAaTHYECKUX MOJEISX, MO3BOJIIIOLIIMX ONMUCBHIBATH M M3ydaTb
pa3HbIE TPOLECCHl M SBJICHHS; ITOHMMAaHHUE BO3MOXKHOCTM aKCHOMAaTHYECKOIO
IIOCTPOEHUS MaTEMAaTUYECKUX TEOPUIL;

— BIAJACHUE METOJAMH [I0Ka3aTeJIbCTB W AJITOPUTMOB DEIICHMs, YMEHHE HX
IIPUMEHSATH, IPOBOJUTH JOKA3aTEIbHBIE PACCYKICHMS B XOJE pPELICHUS 3a/1a4;

— BJAJACHME CTAaHJApPTHBIMH I[PUEMAMH  PEUICHUS  PAlUOHAIBHBIX U
VPPALMOHAIBHBIX, I0KA3aTEIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN
Y HEPABEHCTB, UX CHUCTEM; MUCIOJIb30BAHUE I'OTOBBIX KOMIBIOTEPHBIX IIPOTPaMM, B
TOM YHUCJE JUIsl TIOMCKA MYTH PELICHHs W WIUIKOCTPALMHA PELICHHs] YPAaBHEHUU H
HEPABEHCTB;

— c(OpPMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHUSX MaTEMaTHYECKOTO
aHajnu3a W KX CBOMCTBAxX, BJIAJICHUE YMEHHEM XapaKTepHU30BaTh IOBEICHUE
(GYHKIMI, HCIONBb30BAHME TMOJYYECHHBIX 3HAHUW JUIS ONHCAHMS M aHajau3a
peanbHBIX 3aBUCUMOCTEN;

— BIAJCHHE OCHOBHBIMH IIOHATHSAMU O INIOCKUX W IPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX (pUrypax, uX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTh YMEHHUS
pacro3HaBaThb I€OMETpUUYEcKHe (UIypbl Ha yepTexax, MOJENSIX U B PEabHOM
MUpE; IPUMEHEHNE U3YUYEHHBIX CBOWCTB T€OMETpUUYECKUX (uryp u dopmyn s
pelIeHUs TEOMETPUYECKUX 3a7a4 U 3a/1a4 C IIPAKTUYECKUM COACPIKAHUEM;

— C(OpPMUPOBAHHOCTb IPEICTABICHUM O IpoLeccax MU SBJICHUSAX, HUMEIOUINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEAJIbHOM MHPE,
OCHOBHBIX IOHATHUAX JJEMEHTAPHOU TEOPUH BEPOSITHOCTEN; YMEHUN HAXOIWUTh U
OILICHUBATh BEPOSITHOCTU HACTYIUICHHS] COOBITUH B MPOCTEHIIMX MPAKTHYECKHX
CUTYyalllsIX U OCHOBHBIEC XapaKTEPUCTUKH CIIyYaMHbIX BEJINYNH;

— BJIAJICHHE HABBIKAMH HCIIOJB30BaHUs IOTOBBIX KOMIIBIOTEPHBIX MPOIPAMM IPH
peLIeHUH 3a4ay.

B pamkax ocBoenust yueOHOW AMCHMUIUIMHBI «MaTeMmaTtuka» y CTYyAEHTOB
bopMUpYyIOTCA CAeAYIONINE 001He KOMIIEeTeHIMU:



Kon HaumeHoBaHue pe3yJibTaTa 00yuyeHUust

OK 1 [TonnMare CyIIHOCTP H  COIMAIBHYIO 3HAYMMOCTH CBOEH Oymymiei
npodeccuu, NposIBIISATh K HEH YCTOWYHMBBIN HHTEpEC

OK 3 [IpuHuMaTh pelieHus: B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTyallMsIX U HECTH
3a HUX OTBETCTBEHHOCTh

OK 4 OcymiecTBIATh TMOWCK U HCIOJIB30BaHHE HHGOPMAIMHM, HEOOXOIUMOW st
3¢ (EKTUBHOTO BBITOJIHEHHS MPO(HECCHOHANBHBIX 3a/1a4, TPOPECCHOHATHLHOTO
Y JIMYHOCTHOTO Pa3BUTHS

OK 6 PabGoTtate B KOIeKTHBE M KOMaHje, d(PPEeKTUBHO OOMIATHCA C KOJUIETaMU,
PYKOBOJICTBOM, ITOTPEOUTEIAMU

OK 7 Bpatb Ha cebst OTBETCTBEHHOCTH 3a padOTy WICHOB KOMaH bl (TIOTYMHEHHBIX ),
PE3yNbTAT BHIMOTHEHHS 3a1aHUN

1.4. Koau4yecTBO 4YacoB Ha OCBOeHHE padoyedl mnporpamMMmbl Yy4eOHOM

JTUCIHHUILINHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku obyuatomierocst 351 yacoB, B TOM YHUCIIE:
00s13aTeNbHON ayAUTOPHOMN yueOHOW Harpy3ku oOyyvaronierocs 234 yacos;
caMOCTOsITeNIbHOM paboThl oOyyatomierocst 117 yacos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JIUCHOUTLIAHBI

2.1. O0beM y4eOHOM TMCHMILIMHBI H BUABI Y4e0OHO#l padoThI

Bua yuyeO6Hoii padoThI O0bem
4acoB
MaxkcumasnbHasi yaeOHAs HArpy3Ka (Bcero) 351
O0s13aTesibHAs ayIMTOPHAsA y4eOHasi Harpy3Ka (Bcero) 234
B TOM YHCJIE:
nabopaTopHbie PabOTHI -
MPAKTUYECKUE 3aHITHUS 117
KOHTPOJIbHBIE paOOTHI -
CamocrosiTesibHas paboTa o0yuyawierocs (Bcero) 117
B TOM YHCJIE:
Pemenue npumepon 27
OnpeneneHre NoJaspHbIX KOOPAMHAT TOYEK HA MNIOCKOCTH 2
Pemienue ypaBHEHMI U CUCTEM YpPaBHEHUM 20
[Toctpoenue rpadukoB GyHKUIMN 4
W3ydenne caoKHBIX QYHKITHI 5
Haxoxnenue GyHkmnmii, 00paTHBIX TaHHBIM 4
Huddepenunpoanne GyHKIUH 2
Haxoxaenue mpon3BOIHBIX BTOPOTO MOPSIKa 2
W3ydyenne (PuU3NYECKOTO CMBICIA MPOU3BOIHON BTOPOTO 2
NOPSAKA.
Haxoxnenue muddepenmana GyHkmm 6
Pemenue 3anau 26
W3roTornenne TabauIl M MOJIETIEHi MHOTOTPAHHUKOB 9
Bpruncnenne  MareMaTHyecKoro  OXKHUIAHHUS  CIIyYalHOMN 3
BEJINYHHBI
[TocTpoeHnne mpoCTpaHCTBEHHBIX (QUTYD 5

[TpomexxyTouHast 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.
Haxoxnenne  ommbOok 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.
[IpeoOpa3zoBanre 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. Beipaxenue mno Qopmyne 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.

[IpumeneHne NpPOM3BOAHOM [JIs pELICHHWS 3a4ad 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.
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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
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MOBEPXHOCTE MHOTOTPAHHUKOB M TEJ BpallCHUS.
O3HaKOMJICHHE C MCTOJOM BBIUHCJICHHS ILJIOIIAIN
MMOBEPXHOCTH C(ephl.

Pemenue 3amay Ha BBIYMCIIEHHE TUIOMIAAECH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopauHaTthl 1 BeKTOpPHI

O3HakOoMJIEHME C TOHATHEM BekTopa. M3ydeHue
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.YCJOBUS PEAJIM3AIIMN YUYEBHOM JJUCHUATLINHBI

3.1. TpeboBanus
o0ecrneueHnIo

MHUHHUMAJIbHOMY MATECPHAIBHO-TEXHUIECCKOMY

Peanmuzanus yuyeOHOM JUCHMIUIMHBI TpeOyeT Haauyus ydeOHOro KaOWHeTa

MaTCMAaTHUKU.

O6opynoBanne yueOHOTO KaOWHETA:
—  TI0CaJOYHBIE MECTA M0 KOJIUYECTBY O0OYUaIOIIUXCS;
—  pabouee MECTO IPEroaaBaTels;
—  KOMIUICKT y4eOHO-HATIAIHBIX TTocoOuii «MaTteMaTukay;
—  00BEeMHBIC MOJIETIH TEOMETPUIECKUX DUTYD;

- IIJIaKaThI 11O TEMaM,
- KJIaCCHas JOCKa,

— crewax / mkad I8 XpaHEHHs Yy4yeOHO-HArJSAHBIX MaTepuaioB MU

MOJIEJIEM.

TexHnueckue cpencTaa

oOy4eHwUS: HOYTOYK Asus EEEPC

1001PEMN450\1G\1600G\10.1*WiF1\BT\4400mAh\ca.
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3.2. UndpopManmoHHoe od0ecnevyeHne o0yueHust
Ilepeyenb pexkoMeHAYeMbIX Y4eOHbIX wu3aaHuid, HMHTepHeT-pecypcos,
AOIOJTHUTEIbHOM JIUTEPATYPHI

OcHoOBHas aUTEpPATYpA:

No HUcTtounuk

/Tt

1 bammakop M.M. MaremaTtuka : ajrebpa M Hayajga MaTeMaTUYECKOTO
aHanu3za, reometpus [Tekct| : ydeOHHK AJisl CTY. YUPEKIEeHUU cpell. npod.
obpazoBanusi. — 4-¢ usn., crep. / M.M.bammakoB. — MockBa : UI]
"Akagemus", 2017. — 256 c¢. ISBN 978-5-4468-5988-7

2 bammvakos M. Maremartuka (CIIO): yue6nuk / bammakos M.U. - 2-e u3n.,
crep - MockBa: KHOPYC, 2019. - 394 c.

3 [MumaueB, B. C. Marematuka : y4eOHMK W TPAKTUKyM Jisi CPEIHETO
npodeccuonanbaoro oopaszosanus / B. C. llumaues ; mox pegaknueii A. H.
TuxonoBa. — 8-e usm., mepepad. u gom. — Mocksa : M3znatensctBo FOpaiiT,
2019. — 447 c. — (Ilpodeccuonansuoe oopazoBanue). — [ISBN 978-5-534-
11546-8. — Tekct : anekrponubii // OBC IOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/445570

4 Boicmass matematuka : y4eOHMK W TOPaKTUKYM Ui CPEAHEro

npodeccuonansHoro oopazosanus / M. b. Xpunynosa [u ap.] ; moa oOruieit
penakunent M. b. Xpunynosoi, U. 1. Llpiranok. — Mocksa : M3gaTenscTBO
Opaiit, 2019. — 472 c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN
978-5-534-01497-6. — Tekct : snextponnsii // 3BC FOpaut [caiit]. —
URL: https://www.biblio-online.ru/bcode/437476

JlononHuTeNbHAS TUTEpATYpA:

Ne | UcTounuk

n/n

5 Bboromonos H.B. Ilpaktuueckue 3anstust no marematuke. B 2-x 4. Yactsp 1.
[Texcr] : yuebnoe mocobue mns CIIO / H.B.boromomos. — 11-e u3n.,
nepepadb. u gom. — MockBa : IOpaiit, 2019.— 326 c. (Cepus
[Tpodeccuonansnoe obpazoBanue). ISBN 978-5-534-08799-4

6 boromosnio H.B. I[IpakTtuueckue 3ansatud no Mmaremaruke. B 2-x 4. Yactp 2.
[Tekct] : yueb6bHoe mocoome s CIIO / H.B.boromosos. — 11-e wusn.,
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ITpodheccuonanpHoe oopazoBanue). ISBN 978-5-534-08803-8

Hopodeera, A. B. Marematuka. COOpHHMK 3a7a4d : Yy4eOHO-IIPaAKTUYECKOE
nocobue s cpenHero mnpodeccuoHanpbHOTO oOpazoBanus / A. B.
Hopodeera. — 2-e u3n. — Mocksa : U3gaTensctBo FOpaiit, 2019. — 176 c.
— (IIpodeccuonanbroe obOpazoanue). — ISBN 978-5-534-08796-3. —
Texct : snextponnsiii / OBC IOpaiit [caitr]. — URL: https://www.biblio-
online.ru/bcode/426506

HopodeeBa, A. B. Marematuka : y4eOHUK JUII  CPEAHETO
npodeccuonanbHoro oopazosanus / A. B. JlopodeeBa. — 3-e uzn., mepepaod.
u gon. — MockBa : WM3pmarensctBo IOpaiit, 2019. — 400 c. —
(ITpodeccuonansuoe obpazoanue). — ISBN 978-5-534-03697-8. — Tekct
: anektpoHHeli // DBC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/426504

BECTHUK BOPOHEXCKOI'O I'OCYIAAPCTBEHHOI'O
YHUBEPCUTETA. CEPUSA : ®U3UKA. MATEMATUKA : HayuHbI#
KypHaII / ydpenutensb : BOpOHEKCKHI TOCyAapCTBEHHBIM YHUBEPCHTET. —
Boponex : 2000 — .— Yucno BeimyckoB B roa: 4. ISSN neuatHoi#l Bepcuu:
1609-0705. https://elibrary.ru — TekcT : 37I€KTPOHHBIHI

2018 Nel-4; 2019 Nel-4 (naTta ob6pamenus: 01.06.2019

10

EcTtecTBeHHbIE M TEXHUUECKHUE HAYKU: HAy4. KypHaN /. pen. A.S.XaBKuH.
— Mockga : 00O "UznarensctBo "Cnyrauk+", 2002— .— Beixoaut 12 pa3
B ro. ISBN neuatHo#i Bepcun 1684 —2626. — TekCT : HEMOCPEACTBEHHBIM
2018 Nel-12; 2019 Nel-12

HNudopmanmoHHbie 31€KTPOHHO-00pa30BaATENbHBIE PECYPCHI:

No | UcTtounuk

/1

1 OnexTponHas oubnnoreunas cucrema «budmmoTex. U3narensctBo KAY»
https://mgri-rggru.bibliotech.ru

2 OnexTpoHHO-OMOMMoTeuHas cucreMa «M3matenbctBo  JlaHb»/ KO
NnxenepHo-rexuuueckue Hayku (TromIY) www.e.lanbook.com

3 DnekTpoHHO-O0nbmoTeunass cuctema elibrary» /  IlpaBooOiamarens:
OO6mecTBO ¢ orpaHrueHHON 0TBeTCTBeHHOCTHIO «PYHOby» (RU)
https://elibrary.ru

4 DnexTpoHHO-6ubmoTeunas cuctema «9BC HOPAMT» / www.biblio-

online.ru

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOI
JUCHUIIIAHBI

KonTpoib W omeHka pe3ylbTaTOB OCBOCHHS YYEOHOW TUCHUIIIIMHBI

OCYIICCTBJLCTCA IPCIIogaBaTCcJICM B IPOLECCEC MPOBCACHUSA IMPAKTHYCCKHUX
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3aHATUA W Ja0OpaTopHbIX padoT,

TCCTUPOBAHUA, a4 TAKIKC BBIIOJHCHUA

00yJarOIMMMUC UHANBUYATbHBIX 3aJaHUMN, TPOCKTOB, UCCIICIOBAHUH.

PesynbTaThl 00yyeHus1
(oCBOEHHBbIEC YMEHMS)

@DopMBbI U METObI KOHTPOJISI M OLIEHKH
pe3yJbTaToB 00y4YeHust

* IUYHOCMHDBIX:

—c(hOpMUPOBAHHOCTh ~ NPEACTABICHUH O
MaTEMAaTHUKE KaK YHUBEPCAJIBHOM  S3BIKE
HayKH, CPEJICTBE MOJCINPOBAHUS BJICHUIN U
IIPOLIECCOB, UAEIX U METOJaX MaTEMaTHKU;

KoHnTtposbHas pabora.
9KCHepTHa$I OLCHKA BBIITOJIHCHUA
MPaKTUYECKOU pabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHUSA
CaMOCTOSITEIIbHOU paOOTHI.

- MIOHMMAaHWE 3HAYMMOCTH MATEMATHKH JJIs
Hay4YHO-TEXHUYECKOTO nporpecca,
c(hopMUPOBAHHOCTH OTHOILICHUS K
MaTeMAaTHKE KaK K 4aCTH OO0IIeUeIOBEYECKOMH
KyJIbTYypbl 4Yepe3 3HAKOMCTBO C HCTOpHUEH
pa331/1T1/1;1 MaT€MAaTUKU, BBOHIOHHeﬁ
MaTeMaTHYeCKUX UICH;

KoHnTtposbHas pabora.
9KCHepTHaH OLCHKA BBIITOJIHCHUSA
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHUA
CaMOCTOSITEIIbBHOU paOOTHI.

—pa3BUTHE JIOTHYECKOTO MBIIICHUS,
MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMUYECKON KYJIbTYpPBl, KPUTHUYHOCTH
MBIIIJICHUSA Ha YPOBHC, HGO6XO,Z[I/IMOM JJISL
Oynymuieit mpodheccuoHaTbLHON ACITEIHHOCTH,
IS [IPOJOJIKEHUS oOpa3oBaHUs Hu
caM000pa30BaHMs;

KoHnTtponbHas pabora.
9KCHepTHa$I OLCHKA BBIITOJIHCHUA
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOU paOOTHI.

—OBJIAJICHHE MAaTEeMAaTUYCCKUMHU 3HAHUSMHU U
YMEHUSMH, HEOOXOTUMBIMHU B MTOBCETHEBHOM
KHU3HH, TUTst OCBOCHUS CMEXKHBIX
€CTECTBEHHO-HAYUHBIX TUCLUTUIAH u
JTUCIUATUTHH TIPO(ECCHOHANBHOTO UK, IS
NOJy4eHus: oOpa3oBaHUs B O0JIACTIX, HE
TpeOyomuX yriyOJeHHOW MaTeMaTHYeCKOM
HOJTOTOBKH;

KoHnTtposbHas pabora.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHONU PaOOTHI.

—TOTOBHOCTH u CIOCOOHOCTH K
00pa3zoBaHMIoO, B TOM quCIIe
caMo00pa30BaHUIO, HA TPOTSKECHUU BCEH
KM3HH,  CO3HATEJIBHOE  OTHOIICHHE K
HETPEPHIBHOMY 00pa30BaHUIO0 KaK YCIOBHIO
YCTIEITHOM npodeCCuoHATBHON u
OOIIIECTBEHHOM I€SATEILHOCTH,

KonTtponsHas pabora.
DKcnepTHas OI[EHKA BBITOTHEHHS
PaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITTOTHEHHS
CaMOCTOSITENIbHOU PaOOTHI.

—  TOTOBHOCTb W  CHOCOOHOCTH K
CaMOCTOSTEIIBHOU TBOPYECKOMN u
OTBETCTBEHHOH NEATEIbHOCTH;

KoHnTtposbHas pabora.
DKcrepTHas OLEHKA BBITIOJTHEHUS
MIPaKTUYECKOU PabOTHI.
DKcrepTHas OLEHKA BBITIOJTHEHUS
CaMOCTOSITENIbHOW PabOTHI.
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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 KOMIIBHOTCPHBIX
nporpaMM, B TOM 4YHCIIE AJsl MOUCKA 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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npHMeHeHHe H3yYEHHBIX CBOMCTB
reoMeTpuueckux Guryp u bopMmyn s
pellleHns: reOMETPHHYECKHX 3a1ad H 3a1ad ¢
IPaKTHYECKUM COIEPIKaHHEM;

caMOCTOSTEeTbHOH pabOoTEL

—  CcOpPMHPOBAHHOCTE IPEICTABICHAR O
mpomeccax M ABIEHMAX,  HMEIOIIUX
BEPOSITHOCTHBIN XapakTep, CTAaTHCTHYCCKUX
3aKOHOMEPHOCTAX B PEaJbHOM  MHPE,
OCHOBHBIX MOHATHAX 3IEMEHTapHOH TEOpUH
BEPOSTHOCTEH;  yMEHHH  HaxomuTh W
OLEHUBATh  BEPOATHOCTH  HACTYILICHHA
COOBITHIT B TPOCTEHIMX IPAKTHIESCKHX
CHTyalHsAX M OCHOBHBIE XapaKTEPUCTHKHU
cryyalHBIX BEIIHYHH;

DK3aMeH.

TectupoBaHue.

DKCIepTHAs OLIEHKA BBITIOIHEHUSL
IpaKTHYeCKOH paboThI.
DKCHepTHas OLIEHKa BhIIIOJIHEHHUS
CaMOCTOSATEIBHOH paOOTHI.

— BIIQJCHHE HaBBbIKaMH
TOTOBBIX KOMIIBIOTEPHBIX
PELICHUH 3a7a4.

HCITOTb30RaHHA
IporpaMM IIpH

VYeTHEI onpoc.

DK3aMeH.

TectupoBanue.

DKcneprHas OLeHKa BBIIOTHEHNS
IpaKTU4YecKoH paboTEl.
DKcnepTHas OLEHKA BBIIOTHEHHT
CaMOCTOSTETRHOM PabOTHL

o=

7

Y,

H.C. I'aBproikniHa

I'.H. 3ybkoBa

JOIIEHT, KaHIuIaT

PazpaboT4HKH:
CO® MI'PU IIperoiaBaTenb
CO® MI'PH IIPEIo/IaBaTeNhb
JKcnepThI:

CTHU HUTY MUCuC

TEXHHYCCKHX HAYK

%O.C.KpaBHOBa

(mecTo pabots)

(3aHEMaemMas JOKHOCTE)

A0 ATTHCH, AHUIIU AT

nmperiogaBaTelb
MaTeMaTHKH U
CO® MI'PU MHQOPMATUKH 7 2 ] H.®enoposa
(MecTo paboTsr) (zaHFMaeMas J0/KHOCTD) (TeFATCH, HHAIHATEL,
bammus)
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OKCIIEPTHOE 3AK/TIOYEHHUE

Ha pabodyro mporpaMMy JHCHMILIHHEL «MaTeMaTHKa» II0 CIeHuanbHOCTH (6a30BbIi ypPOBEHS):

21.02.09 I'maporeo/iorusi ¥ HHKEHEPHAN reoJIoris.

Paspaborunke — 3yokosa [anuna Huxonaesna u aspromkuna Haramus CepreeBHa, npenoaBaTeis
CTapooCKOIBECKOro ummana QenepatbHOr0 TOCYIApCTBEHHOTO OOMKETHOTO 0Opa3’oBarelbHOro
yapeXKIeHHs BEICIIEro 00pasoBaHus «PoccHCKHM rocyIapCTBEHHEBIM I€0OTOPa3BEA0YHBIA YHUBEPCHTET
umeHH Cepro OpIKOHHKHIZEY.

PaGouas mporpamMmMa COCTOHT K3 MacmopTa padoueil mporpaMMel y4eOHOM NUCHUIIIHHBL, CTPYKTYpPhI H
IPHMEPHOrO COAEPKAHUS YIeOHOH THCIHUIIMHEL, YCIOBHH peani3aluu y4eOHO! AUCIUILINHBL, KOHTPOIIS K
OLIEHKH Pe3y/IbTaTOB OCBOCHUS y4eOHON TUCIUIIIAHEL

B paGoueii mporpamme 0003HaYEHB! 3a1aut M LIeJH yUeOHOH [UCIUIIIMHEL, PEKOMEHyeMoe
KOJIFTYECTBO 4acoB (s cnenuaabHoctd 21.02.09), npeaycMOTpeHHOE MAKCHMATLHON yueOHOH HArpy3KH
obyuaromerocs 351 gac, B TOM 4YHCIIE:

00s3aTenBHOM ayIUTOPHOM yueOHOl HATPY3KH o0ydatomerocs 234 gaca;

caMocCTosTeIbHOH paboTsr 0Oyuatomerocs 117 acos.

Cojepanpe JUCIUIUIAHEI 00ecHeyrBaeT JOCTHXEHHE CTYJCHTAMH JIMYHOCTHBIX, MPEIMETHBIX H
MeTanpeIMETHBIX Pe3y/IbTaToB COITIacHO IpumepHo# mporpamme (PIAY ®UPO) mno crnemmansHoCcTH. B
paGoYuX HpOrpaMMax OTpaKeHbl TeMaTHYeckue pasfessi: Tema 1. PasBuTHe NOHATHA O 9HCIE, TeMa 2.
VpaBHenus u HepaseHcTBa, TeMa 3.KopHH, cremenu u norapudmel, Tema 4. DieMeHTH! KOMOHHATOPHKH.
5.0CHOBBI TPATOHOMETPHH, TeMa 6. PYHKIUH U UX CBOMCTBA, TeMa 7..Hadgana maTeMaTHYeCKOTO aHalH3a
Tema 8.MuTerpan u ero nmpumenerne Tema 9. Koopaunater u BekTopsl, TemMa 10. [psMere u miockocTH B
npocTpaHcTBe, TeMa 11 MHororpanHukH M Kpyrisle Tema 12. Tena n moBepXHOCTH BpAIICHHAS, TEMA 13.
ViaMepeHus B reoMeTpud. TeMa 14. DIeMeHTHI Teopuy BEPOSTHOCTEM H MATEMaTHIECKOH CTaTHCTHKH.

@opMBl B METOAB KOHTPOJS M OLEHKH COOTBETCTBYIOT pe3ynbTaTaM OOydYeHHs, B T.4. OOLIHM
KOMITETEHLIUSAM.

CrucoK yueOHBIX H3/IaHHWH CONEPXKHUT JIUTeparypy M VIHTEpHET MCTOYHHMKH, ITO3BOJSIONINE OCBOHTH
cozepikanue yueOHOM TUCIUILTHHEL B IOTHOM 00BEME.

Pabouas mporpamMma MOXeT ObITh pPeKOMEHJIO0BaHA Ul NPUMEHEHHs B y4eOHOM Mpollecce IO
cnenuansHOcTH: 21.02.09 T'uxiporeonorys u HEKEHEPHAT IEOIOT U,

DKenepr: ["H. ®enopora
npenoJapaTens HHHOPMATUKH U MATEMAaTHKH
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3KCIEPTHOE 3AKJ/IIOYEHHUE

Ha PabouyIo MporpaMMy AucHMILIuEbl «Maremarika» 1o crenuansHOCTH (6a30BbIi yPOBEHB):

21.02.09 T'maporeosaorus U HHKeHePHAA re0I0THS.

Paspaboruuku — 3y0Okosa ['anuna HukonaesHa u 'appromkuna Hatamis CepreeHa, npenonaBaTeId
CTapoocKOIBCKOrO mmana (eaepanbHOTO TOCYAApPCTBEHHOTO OIO/DKETHOrO  00pa3’oBareIbHOrO
yupeKIeHHs BEICLIero oOpasoBarms «Poccuifckui Tocy/IapCTBEHHBIA T€0IO0TOPa3BeI0THBIN YHHBEPCHTET
umend Cepro OpIKOHHKHI3ZEY.

PaGouas mporpaMma COCTOMT U3 IacropTa pabodeit mporpaMmbl y4eOHOH THCIHUILIHHEL, CTPYKTYPE] H
IIPHMEPHOTrO COIepKanns y4eOHOM TUCIUIUIMHEL, YCIOBHH peanrn3aniy y4eOHO! TCIMIUINHEL, KOHTPOJIE B
OLIEHKH Pe3yIhTaTOB OCBOSHHUA y4eOHOH NHCIIMILIMHEL

B pa6oueii mporpamme 0003HaYEHBI 3aa4uy U e yueOHOM TUCIIUIUINHBL, PEKOMEHIyeMOe
KONHYECTBO YacoB (Wi crenuansHocT 21.02.09), mpesycMOTpeHHOe MaKCHMAaIbHOM y4eOHOH Harpy3Ku
o0ywaromerocs 351 gac, B TOM 4ucIe:

00s3aTeTEHOM ayIUTOPHOM yueOHOM Harpy3ku o0ydatomerocs 234 gaca;

CaMOCTOATEIBHOM paboTEl obydaromerocs 117 gacos.

CoJepkanye MUCHUIUTAHEL OOECHEYUBACT TOCTHXKEHWE CTYAECHTaMH JTHYHOCTHBIX, MPEIMETHBIX H
METANPEIMETHBIX Pe3yIbTaTOB COMACcHO MpuMepHoi mporpamme (PIAY ®HPO) mno crenwmansHOCTH. B
pabounx MpOrpaMMax OTpaskeHBl TeMaTHueckue pasmensl: Tema 1. PasBHTHE MOHATHA O WHCIE, TeMa 2.
VpapHeHus u HepaBeHCTBA, Tema 3.KopHu, crenenu u orapumel, Tema 4. DieMEeHTEl KOMOHHATOPHKH.
5.OCHOBBI TPUTOHOMETPHH, TeMa 6. OYHKIHKE U UX CBOHCTBA, TeMa 7..Havanma MareMaTHYecKOro aHau3a
Tema 8.METerpan u ero npumenerne tema 9. KoopmunaTer u BexTophl, TeMa 10. IIpsMbie # MIOCKOCTH B
npocTpancTse, Tema 11 MHuororpanHuky ¥ Kpyriele Tema 12. Tena W IOBEPXHOCTH BpalleHHs, Tema 13.
Usmeperns B reomeTpun. Tema 14. DIeMEHTEI TEOPHH BEPOSTHOCTEH H MaTEMaTUIECKON CTAaTHCTHKH.

DopMBI M METOXEI KOHTPOIS M OLEHKH COOTBETCTBYIOT Pe3ynbTaTaM OOydeHus, B T.4. OOLIMM
KOMITETEHIIHAM. '

Crucox yueOHBIX M3aHuM CONEPXKHT auTeparypy U MHTEepHEeT MCTOYHHKH, IIO3BOJISIOIIME OCBOHTH
cozeprkanne y9eOHOM TUCIUILIAHEL B IOTHOM 00BeMe. '

Pabouas mporpamMma MOKeT OBITB PEeKOMEHIOBAaHA [UI1 TIPEMEHEHHsS B y4eOHOM Mmpouecce IIo
crermanbHOCTH: 21.02.09 I'uaporeonorns 0 HHKEHEPHAsK T€OJTOTHS.

DKcmepT: 0.C.Kpasnoza %%/——

JlOIeHT, KaHU/IaT TEXHHIECKHUX HAYK 2 7 (uoffmucy)
CTU HUTY MUCHC

A Dm0 CTW HATY "MUCuC" ‘
é‘ﬂ*“ﬁv ; Moanuch 3aBepso
§§1‘,~'® \ | Hauanehuk oTaena Kagpos ‘
(T & & ,
528 1 e |
g}’;gg i H.MepmuHoBa |
i ; =5 5 i
223 e /9 ¢ |
\§ ) o o5 2079r|
We % !

&

gg&‘




6 f{»%‘ @f\;b 4
MUHOBPHAYKH POCCHUHA

CTAPOOCKOJILCKHIT OILTHAT
®EIEPAJIBHOTO TOCYIAPCTBEHHOI'O BIOGKETHOT'O OBPA3OBATEJILHOIO YYPEK/IEHIA
BBICHIET O OEPA30OBAHHS

«POCCHICKHM IrOCYTAPCTBEHHBII I'EOJIOI'OPA3BEJIOYHBIA YHUBEPCUTET
umenn CEPT'O OPDKOHUKHI3E»
(CO® MI'PH)

2

VTBEPKIAHH S
[ l{

=
o

£ o—.@\
R

COI'JIACOBAHO
3amecTyrens aupexropa mo CII0

P. Y. baGuuera
» 20 .05

&g
3

e f‘m‘ag reh 49 ,32*‘

it 3173 -_3r3‘5b

3l gy wona i

PABOYAS POTPAMMA YYEBHOM AUCTHUTIIAHBI

MATEMATHKA

r. Craperit Ockom
2019 r.




Pafouas nporpamma yueOHOH JUCHUIUTMHBI pa3paboTaHa Ha ocHose ®DemeparbHOroO
roCyapCTBEHHOro o0pasoBarensHOro crapapra (manee — ®OI'OC) 1o CIHEMHATBHOCTH CPEIHETO
npodeccuonansroro obpasosanus (nanee - CI10):

21.02.09 T'uaporeo.iorust H HH:keHepHAas reojiornd (YyTB. npuka3zoM MunoOpHayku Poceun ot
18.04.2014 Ne 490).

Opranusanug-pa3paboTynk:

Crapoockonbekuii ¢ummuan denepanbHOTO rocyIapCTBEHHOTO OOHKETHOr0 00pa3oBaTENILHOrO
VUPEKICHUS BBICIIETO oOpazopanusa «PoccuiickHii ToCYJapCTBEHHEBIH T'e0I0r0pa3BeloYHEIH
yHEBepcuTeT HMeHH Cepro Opmxonukumze» (CO® MI'PH)

Pazpaboryuxu:
I'aepromkuna Haranua CepreesHa, npenonaBatens Matematukn CO® MI'PH
3ybkora ["anmuuea HuxomaerHa, npenogasarens matemarnkn CO® MI'PU

PACCMOTPEHA Y OIOBPEHA

Ha 3ace/IlaHHH IPEIMETHO-TUKIOBOH KOMHCCHH
MaTeMaTHKH, QU3MKH H HHQOPMaTUKU

ITpotoxom Ne g OT «Z_%) v 20/ 1.

-
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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:
21.02.09 I'maporeosiorusi U UHKEHEPHAS Te0JI0THs

1.2. Mecro Yy4eOHOW JMCHUIVIMHBI B CTPYKType TMPOrpaMMbl MOATOTOBKH
CIELUAJIUCTOB CPEIHEro 3BeHa:
VY4eOHast TUCIUIUIMHA BXOJUT B MATEMATHUCCKUI M OOIINI €CTECTBEHHOHAYYHBIN ITHKI.

1.3. Hean wu 3agaum y4eOHOH IMCUMIUIMHBI — Tpe0OBaHUSI K pe3yJbTarTam
OCBOCHUS YU4eOHOM TUCHUIIMHBI:
B pesynbraTe ocBoeHUs y4eOHOM TUCHUIUIMHBI 00YYaIOIHIICs TOJKEH YMeTh:
- pemaTh NPUKIAJHBIE 33]1a4U B 00JIaCTH NPOPECCUOHATBHON AESITEIbHOCTH.
B pe3ynbraTe 0cBoeHUs y4eOHOM TUCHUIUIMHBI 00YYarOUICs TOJIKEH 3HATH!
- 3HAUE€HUE MaTEMATUKH B IPO(eCcCUOHANBHON eaTenbHocTH U 1pu ocBoeHuu [ITICC3;
- OCHOBHBIE MAaT€MaTUYECKHUE METOJbl PpEUICHMs] NPUKIAJHBIX 3aJad B 00JacTH
po(heCCUOHATIBHON e TENbHOCTH;
- OCHOBHBIE IOHSATHSI M METOJbl MAaTeMaTUYECKOrO aHalln3a, JUHEHHON anredpsl,
TEOPHUH KOMIUIEKCHBIX YHMCEII, TCOPUU BEPOSITHOCTEW U MaTEMATUYECKON CTaTUCTUKH;
- OCHOBBI UHTETPAILHOTO U U (HEepeHIINATBEHOTO HUCUYUCIICHNUS.

B cootBerctBun ¢ ®I'OC CIIO no cnenmansHocTH 21.02.09 T'maporeonorus u
WH)XCHEpHAs TeO0JOTHsl B pPaMKax OCBOCHHS y4yeOHOM AUCHMILIUHBI «Martematuka» y
CTYACHTOB (POPMHPYIOTCS CleAyIoure o01He KOMIeTeHINU:

Kon HaumeHnoBaHue pe3yJibTaTa 00y4eHHs
OK 1 [ToHnMaTh CYIIHOCTh M COLMAIBHYIO 3HAYMMOCTb CBOEH Oyaymieil mpodeccuu,
MPOSIBJISITH K HEM YCTOWYMBBIN UHTEPEC
OK 2 Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBbHOCTb, BBHIOMpATh THIIOBBIE METOIBI U
CrocoObI BBIMTOJTHEHUS TPO(ECCHOHATIBHBIX 3aa4, OIICHUBATh UX d(PPEKTUBHOCTD
U KQ4eCTBO
OK 3 [IprHUMaTh peleHHs B CTAaHAAPTHBIX W HECTAHAAPTHBIX CHUTYalMSIX U HECTH 3a

HUX OTBCTCTBCHHOCTH

OK 4 OcymiecTBISITh TMOWUCK M HWCIOJIb30BaHWE WH(OpManuu, HEOOXOAUMOW IS
3 (PEKTUBHOTO BBIMOJIHEHUS MPO(GECCHOHANBHBIX 33134, MPO(PECCHOHATBHOTO U
JMYHOCTHOTO Pa3BUTHUS

OK 5 Hcnonp3oBath WH()OPMAITMOHHO-KOMMYHHUKAITHOHHBIC TEXHOJIOTHH B
po(ecCHOHATLHON JIEATEIILHOCTH

OK 6 PaGotath B KomekTHBE W KOMaHe, 3(P(EKTUBHO O0OMATBCS C KOJUIETaMH,
PYKOBOJICTBOM, IMOTPEOUTEISIMU

OK 7 Bpate Ha ceOs OTBETCTBEHHOCTHh 3a Pa0OTy WICHOB KOMAaHIbI (TIOJYMHEHHBIX),
pe3yJIbTaT BBITOTHEHHUS 33 JaHHHA




OK 8 CaMOCTOSATEILHO OMNpEeNeNITh 3aJadyd  MPO(PECCHOHATILHOTO M JIMYHOCTHOTO
Pa3BUTHSI, 3aHUMAThCS CaMOOOpPa30BaHHEM, OCO3HAHHO IJIAHUPOBATH TOBBIIICHHUE
KBaTH(UKAITIT

OK9 OpueHTHPOBATHCS B YCIOBUSAX YAaCTOM CMEHBI TEXHOJIOTUH B IMpOQecCHOHATHLHON

JCATCIIBHOCTH

- Ipo(heCcCHOHATBHBIX KOMIIETEeH Uil

Kon HaumeHoBaHue pe3yJibTaTa 00y4yeHUust
IIK 1.5 Onpenenars 3amachkl MOJ3EMHBIX BOJ M OIEHHUBATh HWHXKEHEPHO-T€OJOTHYECKUE
YCJIOBHSI TEPPUTOPUIA U CTPOUTEINIBHBIX TIOMIA/IOK.
K 2.5 OdopMasiTh  SKCIUTyaTallMOHHYI0O M PEMOHTHYIO  JOKYMEHTAalUl ¢
MCIIOJIb30BaHNEM MH(POPMAITMOHHBIX TEXHOJIOTHIA.
K 3.1 OpranuzoBbIBaTh paboOTy MEpCOHAa Ha yUacTKe.
IIK 3.3 VY4acTBOBaTh B OLIEHKE SKOHOMUYECKOU A(PPEKTUBHOCTH MPOU3BOICTBEHHOM

JIESATEIHLHOCTH TIePCOHAJIA TIOPA3ICIICHHUS.

1.4. KosimuecTBO 4acoB Ha 0CBOeHHE padoyeil MPOrpaMMbl y4eOHOM IUCHUIIUHBI:

MaKCUMaJIbHOW yueOHOW Harpy3ku oOydaroiierocs 72 yaca, B TOM YHUCIIE:
00s13aTeIHPHOM ayAUTOPHOM yueOHOW Harpy3Kku oOydarorierocs 48 4acos;
CaMOCTOSITENTbHON pab0ThI 0Oyuatomerocs 24 Jaca.




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) 24
B TOM YHCJIE:
pelIeHNEe PUMEPOB 14
peuenne 3aaa4 2
pelIeHre CUCTEM YpaBHEHUMN 2
pellIeHue ypaBHEHUM 2
BBIUKCIICHHE ONPEJIETUTENCH MaTpull 2
BBIYMCIICHHE  MaTEeMaTU4YECKOr0  OXKHUJAHWA W JHCIEPCUU 2

CIIy4YalHOW BEJIMYMHBI

[Tpomexyrounas atrectanus B popme nuddepeHunpoBaHHOrO 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.

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

- pabodee MeCTO MPETnoIaBaTeNs;

- KOMIUTEKT Y4eOHO-HATJSITHBIX TTOcOOmit «MaremMaTukay,

- 00BEMHBIE MOJIEIIM TEOMETPUUECKUX (DUTYP;

- IUTaKaThI IO TEMaM;

- KJIaCCHAs JI0CKa;

- creruiax / mkad st XpaHeHus yueOHO-HATTISHBIX MaTepHaIOB U MOJICIIEH.

Texuuueckue cpeacTBa OOy4YEHHUSA: KOMIIBIOTEP C JIMIEH3HMOHHBIM MPOrPAMMHbBIM
oOecrieueHneM; MyJIbTUMEANINHBIN IPOEKTOP, SKPaH / MHTEPAKTUBHAS JTOCKA.

3.2. UudopmannonHoe odecnevyeHne 00yueHust
Ilepeyenr  pexoMeHayeMbIX  Y4eOHbIX  u3AaHuii, HHTepHeT-pecypcos,
JTOTOJTHUTEIbHOI JINTEPATYPHI

OcHoBHas auTEpaTypa:

Ne
/1

Hcrounuk

1

bammakoB M. Marematuka (CI10): yue6nuk / bammakos M.U. - 2-e u3s.,
crep - MockBa: KHOPVYC, 2019. - 394 c.

2

bammakos M.M. Maremaruka: anrebpa M Hadajla MaTeMaTHYECKOTO
aHanm3a, reometpus [Tekcr] : ydeOHHUK ISl CTY. YUpeKIEHUM cpel. mpod.
obpazoBanmsi. — 4-e wu3n., crep. / M.M.bammakoB. — Mocksa: UI]
"Axkanemus", 2017. —256 c¢. ISBN 978-5-4468-5988-7

[Mumaue, B. C. Maremaruka : y4eOHMK W TPAKTUKYM IS CPEIHETO
npodeccuonansaoro oopazoBanus / B. C. [llumaues ; mox pegakuueii A. H.
TuxoHoBa. — 8-e u3., nepepad. u gomn. — Mocksa : UznarensctBo FOpaidt,
2019. — 447 c. — (IIpodeccuonanpHoe odbpazoBanue). — ISBN 978-5-534-
11546-8. — Tekcr : anexktponubii // OBC IOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/445570

Breicimass  matemaThika @ y4eOHMK W TPAKTHKYM Ui CPEIHETO
npodeccuonansHoro oopazosanus / M. b. Xpunynosa [u ap.] ; mox oOrieit
penakuuet M. b. Xpunynosoit, M. 1. [{piranok. — MockBa : M3natenscTBo
FOpaiit, 2019. — 472 ¢. — (Ilpodeccunonansuoe obpazoanue). — ISBN
978-5-534-01497-6. — Texct : snextponnsii // OBC FOpa#t [caitt]. —
URL: https://www.biblio-online.ru/bcode/437476
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JlononHuTENbHASA IUTEPATYPA:

Ne
/11

Hcrounuk

5

boromosioB H.B. IlpakTtuueckue 3aHsatus 1no maremaruke. B 2-x 4. Yacts 1.
[Texcr] : yuebHoe mocobue mns CIIO / H.B.boromomnoB. — 11-e u3n.,
nepepad. m gomn. — MockBa : Opaiit, 2019.— 326 c. (Cepus
[Tpodeccuonansruoe oobpazoBanue). ISBN 978-5-534-08799-4

boromonos H.B. Ilpaktuueckue 3anstus no maremaruke. B 2-x 4. Hacts 2.
[Tekct] : yuebnoe mocoome ms CIIO / H.B.boromosos. — 11-e wu3n.,
nepepadb. u gon. — MockBa : IOpaiit, 2019. — 251 c¢. (Cepus :
[IpodeccuonanbHoe o6pazoBanue). ISBN 978-5-534-08803-8

Hopodeea, A. B. Maremaruka. COOpHUK 3amad : y4eOHO-TIPAKTHUECKOE
nocobue s cpenHero mnpodeccuoHanpbHoro obOpazoBanus / A. B.
JlopodeeBa. — 2-e uzn. — Mocksa : M3garensctBo FOpaiit, 2019. — 176 c.
— (IIpodeccuonanbuoe obOpazoBanue). — ISBN 978-5-534-08796-3. —
Texcr : anextponnsiit // ObC FOpaiit [caiiT]. — URL: https://www.biblio-
online.ru/bcode/426506

Hopodeea, A. B. Marematuka : y4yeOHHUK [JI1  CPEIHETO
npodeccuoHanbHoro odpazopanus / A. B. JlopodeeBa. — 3-e uzg., nmepepad.
u jgon. — MockBa : HMzpmarensctBo HOpaiit, 2019. — 400 c. —
(ITpodeccuonansuoe obpazoanue). — ISBN 978-5-534-03697-8. — Tekct
: anektpoHHbii // OBC IOpaitt [caiit]. — URL: https://www.biblio-
online.ru/bcode/426504

BECTHHUK BOPOHEXCKOI'O I'OCYAAPCTBEHHOI'O
YHUBEPCUTETA. CEPUA : ®U3UKA. MATEMATUKA : HayuHbli
KypHan / ydpenutenb : BopoHexckuil rocygapCTBEHHBIM YHUBEPCHUTET. —
Boponex : 2000 — .— Ywucno BeimyckoB B roa: 4. ISSN neuatHo#l Bepcuu:
1609-0705. https://elibrary.ru — TekcT : 3MeKTPOHHBIHA

2018 Nel-4; 2019 Nel-4 (mata ob6pamenus: 01.06.2019

10

EcTecTBeHHbIE U TEXHUYECKUE HAYKH: HAyd. )KypHal /TiI. pen. A.S.XaBkuH.
— Mocksa : _ OO0 "U3patenbcTtBo "CrnyTHUkt", 2002— .— Beixoaut 12 pa3
B roa. ISBN neuatHol Bepcun 1684 —2626. — TekcT : HEMOCPEACTBEHHbIN
2018 Nel-12; 2019 Nel-12

NudopmarmoHHbIe 371€KTPOHHO-00pa30BaTEIbHBIE PECYPCHI:

Ne | UcToyHHK
/11
1 OnekTpoHHast oubnmoreunas cucreMa «budmmoTex. UznarenbctBo KJIY»
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https://mgri-reggru.bibliotech.ru

DOnexTpoHHO-Ombmmoreunass cucrema «UW3marensctBo  JlaHb»/ KO
NuxenepHo-rexunueckue Hayku (TromI['Y)
www.e.lanbook.com

DnexkTpoHHO-OMOMMoTeuHass cucrema elibrary» /  I[IpaBoobGmagaTens:
OO6mmecTBO ¢ orpaHU4YeHHON 0TBETCTBEeHHOCTHIO «PYHOby (RU)
https://elibrary.ru

DnexTpoHHO-6ubmoTeunas cuctema «9BC FOPAMT» / www.biblio-
online.ru

4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMS YUYEBHOI
JUCHUILIAHBI

KoHTponb ®  omeHka  pe3yabTaTOB  OCBOCHHUS  y4eOHOW  AWCITUIUIMHBI
OCYIIECTBJISIETCS MPENOAABATENEM B MIPOLECCE MPOBEACHUS TPAKTUUECKUX 3aHATUM
U JIa0OpaTOPHBIX PabOT, TECTUPOBAHMS, a TAKKE BBIMOJHECHHUS OOYyYarOIUMUCS
WH]JIMBU1yaJIbHBIX 3aJJaHUM, TPOEKTOB, UCCIICIOBAHUM.

Pe3yabTaThl 00y4yeHust ®opMbI U METOAbI KOHTPOJISI U OLIEHKHU
(oCcBOEHHBbIE YMEHMS) pe3yJbTATOB 00yUeHUs
OcBocHHBIC YMEHHS:

- pemarb NPUKIaJAHBIE 3a4a4yd B DKcrepTHas OLICHKA BBITIOJIHEHUSI PAKTUYECKOM
obmactu  mpodeccuoHaTBHOMN pabotel. KonTpoasHas padora.
ACATCIBPHOCTH. DKCrepTHas OLIEHKA BBITIOJIHEHHS CAMOCTOSATEIbHOMN

pabothl. JluddepeHnmpoBaHHbIN 3a4eT.

YcBoeHHbIE 3HAHNA:

- 3HaYeHWE MATEeMAaTHKH B DKcIepTHas OLEHKA BBITIOTHEHUS TIPAKTUIECKOM
npogeccuoHaTbHON pabotel. KonTpomnbHas padora.
JNCATEIBHOCTH U IIPU OCBOCHUU DKcnepTHasi OIEHKA BBITIOJTHEHUS CAMOCTOSTEIbHOU
HIICC3; pabotsl. JIuddepeHIupOBaHHbIN 3aYeT.

- OCHOBHBIE MATEMAaTUYECKHE METObl | DKCIEPTHAs OIICHKA BBIMOJIHEHUS MPAKTUIECKON
pelieHusl TMPHUKIAAHBIX 337a4 B pabotel. KoHnTponbHas pabora.
obnactu npodeccnoHanbHOM | DKCIIepTHAS OIICHKA BHIMOJTHEHUS CAMOCTOSTEIILHON
NEeSTEeTbHOCTH; pabotel. JluddepeHnupoBaHHbIN 3a4eT.

- OCHOBHBIE TIOHSTHSI U METOJIBI DKcTepTHAas OLIEHKA BBITIOJHEHUS MPAKTHUECKOM
MaTeMaTHYECKOTO aHAIN3a, pabotel. KoHnTponbHas pabora.
JTMHEHHOH anreGpbl, TEOPUH DKCIEpTHAs OLIEHKA BBIOJIHEHUS CAMOCTOATENLHOM
KOMIUIEKCHBIX YUCEII, TCOPHH paboThL.
BEPOATHOCTEH 1 HsteperpoBatbHt 3a4eT.
MaTeMaTHYECKOW CTaTHCTUKHY;

- OCHOBBI HHTETPAILHOTO H DKcTepTHAas OLIEHKA BBITIOTHEHUS MPAKTHUECKOM
mudepeHIHATBHOTO HCUNCIICHUS. pabotel. KonTponsHas padora.

9KCHepTHaH OLCHKA BBIITOJIHCHU A CaMOCTOSITCIILHOU
pabotel. JluddepeHnmpoBaHHbIN 3a4eT.
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PaszpaGoruuku:

CO® MI'PH [pernoaaBaTellb % H.C. I'aBpromkuna
CO® MI'PAU IIPEero1aBaTellb 7 j’,wéf'/ I".H. 3yGkoBa
74
IKCNmepThI:
JIOLIEHT, KaHAUAaT o
CTHU HUTY MHUCuC TEXHUYECKHUX HAYK %ﬂqﬂ O.C. Kpasrosa
(mecTo paboTel) (3aHFIMaeMast TOIKHOCTE) (BnIHICE HEHIMATEL,
(amumms)

CO® MI'PU nperojaBaTens MaTeMaTuku . /
1 HHMOPMATHKY M»—/ I".H.®emopora
(MecTo paboThI) (3aHMMaeMast OJKHOCTS) (%HHHCB,HHHHHMH,
bamumng)
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9KCIIEPTHOE 3AK/JIIOYEHHUE

Ha pabouyro mporpaMMy IHCIUIIMHEE «MaTtemaTuka» 1o CHeldanTbHOCTH:

21.02.09 TugporeoJiorus U HHKEHCPHAN Fe0IOT .

Paspaborankn — 3yOxoBa ['anuna Huxonaesna u 'aspromkuaa Haranusa CepreeBHa, IpemoaaBaTelIH
CT1apooCKOoIBCKOTO bunmana  (emepasbHOrO rOCYIapCTBEHHOrO OFODKETHOTO 00pa30oBaTeNbHOro
yupeKIeHns Beicero obpazoBanus «PoccHiiCKHH rocyIapCTBEHHBIH Ie0I0ropasBelouHbI YHHBEPCUTET
mmeHn Cepro Op/KOHHKHIZEN.

Paboyad mporpaMma COCTOMT H3: Tlacrmopta pabouell mporpaMMel y4eOHOM AUCLIUIIMHBL; CTPYKTYPBI H
IIPHMEPHOTO CoepKaHus y4eOHOH TUCIUIUINHBI, YCIOBHH peann3aluy y4eOHOH THCIHIITHHEL, KOHTPOJIA H
OLIEHKH Pe3yIbTaTOB OCBOCHUS yueOHOH ANCIIMILIMHEL

B pabodeit mporpaMme 0003HAYEHBI 3a/1a44 U IeIH Y9eOHOH AUCIMIUIMHEI, PEKOMEHIYyEMOe
KoJmyecTBO 9acoB (furs crienuanbrocTH 21.02.10) mpenycMoTpeHHOE MaKCUMalbHOK yueOHON Harpy3KoH
obyuaromerocs 72 gaca, B TOM YHCIIE:

0043aTeNBHOM ay ANTOPHOM y4eOHO Harpy3Kkd oOydatomerocs 48 gacos;

caMOCTOsTeNIbHOM paboTs! obydaromerocs 24 Jaca.

ConepskaHne TUCIHILTHHEI COOTBETCTBYET TPeOOBaHHUsIM K 3HaHUAM U yMeHHAM coraacHo [IIICC3 mo

cnenuanbHOocTH B (opmupyeMbM kommeTeHmmsaM cornacio @I'OC CIIO. B pabodeit  mporpamme
OTpakeHBI TeMaTHueckue pasmensl: Pazgen 1. Maremaruueckuit anamus: Tema 1.1. [lupdepernuansaoe u
HHTerpanbHOe mcuucicHue; Tema 1.2. OOBIKHOBeHHBIC MU depeHnnanpHple ypaBHeH A; TeMa 1.3, Pambl
Paznen 2 KoMmiuiekcHsele gncia: Tema 2.1.
KomMitexcHele uncia B anrebpanueckoit dopme; Tema 2.2. KoMIUIeKCHEIE YHClia B TPHTOHOMETPHYECKOH
dopme; Tema 2.3. TlokasarenbHas GpopMa KOMIUIEKCHOTO 4ucia. Pasmen 3. DIeMeHThI JIMHEHHON anreOphr:
tema 3.1. Marpuisl, onpenenureny matpuil; TeMa 3.2.06parHas Marpuna; teMa 3.3. CucteMsl JTHHEHHBIX
ypaBHeHu#. Pazgen 4. OcHOBEI UCKpeTHOH MaTeMaTHku: Tema 4.1. MHoxecTBa u oTHOomeHHd. CBOHCTBA
orHomenui. Onepanuyu Hamg MHOKecTBaMH. Pasmen 5. OCHOBEI TeOPHH BepOSTHOCTEH M MaTeMaTHYECKOH
cratucTHKE: Tema 5.1. OcHoBEl Teopum BeposdTHOCTel; Tema 5.2. CrydyaiiHas BenWdHHa, ee (GYHKIHS
pacrpeznenenus; tema 5.3. Maremarndeckoe OXHIaHHE W AWCIepcus caydaiiHod BenuduHbl Pasgen 6.
MarteMaTHYeCKHe METO/IbI pellleHHs] MPUKIaIHbIX 3a1a4 B 007acTH Npo(ecCHOHAIbHON AeATeIbHOCTH: TeMa
6.1. MaremaTH9ecKHe METOIBI PEIICHHS IPHKJIAIHBIX 3a4a4 B 001aCTH po¢ecCHOHAIBHOH NeATeTEHOCTH.

VpoBHH OCBOeHHS y4eOHOro Marepuaja COOTBEICTBYIOT €ro COAEPKaHHI0O H 3HaYMMOCTH [UIs
dopmuposanus 3HanuH, ymenu#, OK u TIK.

@opMBI W METOJABl KOHTPOIS M OIEHKH  COOTBETCTBYIOT pe3yiabTaTaM OOy4eHHs, B T.4.
npoecCHOHATEHEIM U O0IMUM KOMIIETEHIIHSIM.

Crrcox y9eOHBIX H3MaHAN COACPXKHUT HMHTEparypy U MHTepHET HCTOYHHKH, TO3BOJIIONINE OCBOHTH
coliep:kaHie yueOHOM AMCIUILIMHE] B IIOJTHOM 0OBEME.

Paboyas mporpaMma MOKeT OBITH peKOMEHIOBaHA sl IMPHUMEHEHHs B ydeOHOM Iporecce IO
cnenuansHOcTH 21.02.09 TI'mapereosorus u HmKeHepHas reoJioras.

3Kcnepr: 0.C.Kparnosa
JIOTIeHT. KaHAUTAT TEXHUUCCKUX HAYK / d (moamnucs)
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HKCHEPTHOE 3AKJIIOYEHHUE

Ha pabodyio MporpaMMy IMCHHUIUIMHEEL «MareMaTikay 10 CHeIHAbHOCTH:

21.02.09 I'maporeo iorus U HHIKEHEDHAS I'e0JI0THs.

PazpaGorunku — 3y6xosa ['anmuna Huxonaesna n 'appromknea Haramis CepreepHa, IpenoaBaTeiy
CTapo0cKOIECKOTO dummana (emepaTbHOTO TOCYJApCTBEHHOTO OIO/KETHOTO  00pasoBaTelbHOTO
yapekJIeHns BeICIIero obpasopanus «Poccuiickuit rOCyapCTBEHHEL T€0I0T0Pa3BeI0YHBIN YHUBEPCHTET
umenn Cepro OpIKOHUKHIZEY.

PaGouas porpaMMa COCTOMT U3: [acmopTa pabodel mporpaMMe! y4eOHOH IHCIHIITHHBL, CTPYKTYPEL i
TIPUMEPHOTO COepKaHUs yIeOHOH NUCIMILUIMHEL YCTOBAH PeaTH3aliy y4eOHOM IHCIIMIUTHHEL, KOHTPOJIS H
OLIEHKHM pe3yJIbTAaToB OCBOCHMUS y4eOHON TUCITUTITFHEL

B pabodeit mporpaMme 0603HAYEHBI 3a/1a9H U 1eJid y4eOHOH THCIIUILITHHBI, PEKOMEHTyeMOe
KOIM4eCTBO YacoB (s crnermansHocTd 21.02.10) npexycMOoTpeHHOe MaKCHMaTbHOH yueOHOH Harpy3Koi
obyuwaromerocs 72 Jaca, B TOM YHCIIe:

06s13aTeNBHOI ayIMTOPHOM yueOHON HArpy3Ku o0ydaromerocs 48 Jacos;

caMoCTOATeNLHOM paboThI obyqaromerocs 24 vaca.

Coneprkanae TUCLUIUTHHEL COOTBETCTBYET TPEOOBAHUAM K 3HAHHMSAM ¥ YMEHUAM COTIIACHO [MTICC3 mo

cremuansHocTH ¥ hopMupyembM KommereHImsm cormacio ®I'OC CIIO. B paGouel — mporpamme
OTpaKeHEI TeMaTHyeckne pasjensl: Pasnen 1. Maremarnueckuil aHau3! Tema 1.1. TuddepeHuHATLHOE H
MHTerpanbHOe Heuucienue; TeMa 1.2, OGBIKHOBeHHBIE AU (epeHIHaIbHbIe yPaBHEHNS; TeMa 1.3. Pamer
Pazzen 2. KoMmiekcHsle yncia: Tema 2.1.
KoMIUIeKCHBIE YhcIa B airebpamdeckol popve; Tema 2.2. KoMIlekcHbIe Tmcia B TPUTOHOMETPHYECKOH
dopme; Tema 2.3. TlokasarensHas GopMa KOMILIEKCHOTO uncia. Paszen 3. DreMeHTHI JTHHEHHOM areOpsr:
Tema 3.1. MaTpHIsl, OnpeaenuTend MaTpuly; TeMa 3.2.06paTHas Matpuua; Tema 3.3. CHCTEMBI JTHHEHHBIX
ypasHernit. Pasnen 4. OCHOBBI IUCKPETHOM MaTemMardkn: TeMa 4.1. MHOKeCTBa i OTHOLICHIS. CeoiicTBa
oTHOmIeHHH. Onepauuy Hal MHOKecTBamy. Passien 5. OCHOBBI TEOPHH BepOSTHOCTEH U MaTeMaTH4eCKOH
cTaTHCTHKE: Tema 5.1. OCHOBEI TEOpHHM BeposTHocTed; Tema 5.2. Ciyuaiinas BemwuuHa, e¢ GyHKIHA
pacrpenenesns; Tema 5.3. Martemartndeckoe OKHIAHHE M IHCTICPCHS ciayuaiiHo# BenmwmumHEL Paznen 6.
MaTeMaTH9eCKHe METOIb] PElIeH s IPUKIAHBIX 3a/1ad B 001acT! NPOhECCHOHATBHOH NCATENBHOCTH: TeMa
6.1. MaTeMaTH9ecKre METOIB PEITeHHS IPHKJIAAHEIX 3314 B 0071aCTH MPOhECCHOHAIBHOM AEATETbHOCTH.

VpOBHH OCBOEHHS y4eGHOro MaTepHana COOTBETCTBYIOT €ro CONCPKAHWIO W 3HATHMOCTH UIA
dbopmmposanus sHanuit, ymenuit, OK u IK.

dopMBl W METOXBI KOHTPONS M OLEHKM  COOTBETCTBYIOT pe3ylbTaTaMm o0OyyeHus, B T.4.
po(eCcCHOHATHHBIM U OOIIEM KOMIIETCHIUAM.

Crircok yueOHBIX M3IAaHHH CONCKUT JTMTepaTypy H VIHTEpHET HCTOYHHMKH, IO3BOJISIOIIHE OCBOHUTH
coiepkanHe yueGHON AUCIUIUIMHEL B IOIHOM 00beMe.

Paboyast mpOrpaMMa MOXKET OBITH PEKOMEHJOBAHA i NPUMEHEHHs B y4eOHOM mMporecce Io
criemuanbHocTH 21.02.09 T'miapereosiorus u MH/KEHEPHAN I'C0IOTHAL,

DKCIepT: I"'H. ®enopora
TIpeIoaBaTelb MHPOPMATHKM ¥ MATEMaTHKA
CO® MI'PH /7

(mojmHCE)
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