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1. MACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JITUCHUTLTAHBI
MATEMATHKA

1.1. O6s1acTh NpuMeHeHus1 padoyeil MPOrpaMmbl

PaGouas mnporpamma o0mIe00pa3oBaTeIbHON  Y4E€OHOW  JUCHUIUIMHBI
«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
CHEIHAIBHOCTSIM:

21.02.02 BbypeHue HeTAHBIX M TA30BbIX CKBAKUH

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
00pa3oBaTeyibHyI0 MpPOTpaMMy 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;
* obecrieueHue Cc(HOPMUPOBAHHOCTU JIOTMUECKOIO, aJrOPUTMHYECKOIO U
MaTEMaTHYECKOTO MBILUICHUS;
* obecrnieueHue c(hOPMUPOBAHHOCTH YMEHUN NIPUMEHSTH MOJYyUYEHHbIEC 3HAHUS IIPU
pELICHNHU PAa3JINYHbIX 33/1a4;
+ obecneueHrne CHOPMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YacTH
00IIeYeIOBEUECKON KYJIbTYphl, YHHUBEpPCAJIbHOM 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;



—MOHMMAaHKWE 3HAYMMOCTH MATEMAaTUKH JUIsi HAYYHO-TEXHHYECKOTO Iporpecca,
c(OPMHUPOBAHHOCTh OTHOIICHHSI K MAaTEMaTUKE KaK K YacTH OOIICYEIIOBCUCCKOM
KYJbTYpPbl 4Yepe3 3HAKOMCTBO C HMCTOPUEH pa3BUTHS MaTEMAaTHKH, DBOJIOIUCH
MaTeMAaTUYECKUX HJICH;

—pa3BUTHE JIOTMYECKOTO  MBIIUICHUS, IPOCTPAHCTBEHHOTO  BOOOpaXKeHUS,
AITOPUTMUYECKON KYJIbTYphl, KPUTHYHOCTH MBIIUICHHUS HA YPOBHE, HEOOXOIUMOM
i Oyayniei mpodecCuoHaIbHOM JACATENbHOCTH, IS MIPOAODKEHHS 00pa3oBaHUs
¥ caM0o0oOpa30BaHus;

—OBJIaJICHUE MAaTEeMATHYECKUMHU 3HAHWUSAMH W YMCHHUSMH, HEOOXOJUMBIMHA B
MOBCEIHCBHON  JKW3HM, JJII OCBOCHHS CMEXHBIX  €CTECTBEHHO-HAyYHBIX
JUCIMIUIMH ¥ JUCHUIUIMH  MPO(PECCHOHAIBHOTO IMKJIA, JUIS  ITOJTYYCHHS
oOpa3oBaHusi B 00JacTAX, He TPeOYyIOIIUX YIIIyOJEHHOW MaTeMaTH4YeCKOn
IOJITOTOBKH;

—TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHMIO, HA
NPOTSDKEHUM BCEH  KHM3HHM;, CO3HATEJIBHOE OTHOIICHHUE K HEMPEPHIBHOMY
00pa30BaHUI0 KaK YCJIOBHIO YCIEHIHONW MPOPECCHOHATBHON M OOIICCTBEHHOM
JeSITEITLHOCTH,

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIBHON TBOPYECKOW M OTBETCTBEHHOM
JeSITEITLHOCTH,

—TOTOBHOCTh K KOJUICKTUBHOM pabOTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B
oOpa3zoBarenbHOM,  OOIECTBEHHO  MOJE3HOHM,  Y4eOHO-HMCCIEA0BATEIbCKOM,
NIPOEKTHOM M JPYTHX BUAAX ACSITCILHOCTH;

—OTHOIICHHE K MPOPECCHOHATBHON ACSITEILHOCTH KaK BO3MOXKHOCTH YYacTHS B
pCIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIMIECHAIIMOHATHHBIX
npobiieM;

* MEemanpeomMemHuix:

—yMEHHE CaMOCTOSTEIIBHO ONPEACISITh eI JACITEIBHOCTH U COCTABISAThH IUIAHBI
NCSITETbHOCTH;,  CaMOCTOSITEJIbHO ~ OCYIIECTBJIATh,  KOHTPOJHMPOBATH |
KOPPEKTHPOBATh JIEATEIBLHOCTh; HCIOJIb30BaTh BCE BO3MOXKHBIC PECYpPChl IS
JOCTMDKCHUST TIOCTABJICHHBIX IIGJICH M pealu3allii IUIAHOB JIESTEILHOCTH;
BBIOUPATH YCICIIHBIC CTPATETUU B PA3JIMYHBIX CUTYAITUSX;

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

— BJAJICHWC HaBbIKAMH 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,



— BJIJICHHE HAaBBbIKAMU [M03HABATEIHHON PeIIEKCHH KaK OCO3HAHMS COBEPILIAEMBbIX
JNEHUCTBUIM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJbTATOB M OCHOBAHWM, IPAHMUIL
CBOETO 3HAHMSI M HE3HAHMsI, HOBBIX ITO3HABATENbHBIX 3aJa4 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(OpPMHUPOBAHHOCTb TPEJACTABICHUA 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 PACCYKICHHS B XOJE pELICHUS 3a/1a4;

— BJAJACHHME CTAaHJApPTHBIMH I[PUEMAMH  PEUICHUS  pPAlUOHAIBHBIX U
VPPALMOHAIBHBIX, I0KA3aTEIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN
Y HEPABEHCTB, UX CHUCTEM; MUCIOJIb30BAHUE I'OTOBBIX KOMIBIOTEPHBIX IIPOTPaMM, B
TOM YHUCJE JUIsl TIOMCKA MYTH PEIICHHs W WUIKOCTPALUHA PELICHHs] YPABHEHUU 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 U3YyUYEHHBIX CBOWCTB I€OMETpUUYECKUX (uryp u dpopmyn 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 00y4yeHust




OK 1 [TonnMath CyIIHOCTP H  COIMAIBHYIO 3HAYMMOCTb CBOEH Oymyriei
npodeccuu, NPosIBIISATh K HEH YCTOWYMBBIN HHTEpEC

OK 3 [IpuHauMaTh pelieHus: B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTyallUsIX U HECTH
3a HUX OTBETCTBEHHOCTh

OK 4 OcymiecTBIATh TMOWCK U HCIOJIB30BaHHE HHGOPMAIMH, HEOOXOIUMOW st
3¢ EKTUBHOTO BBITOJHEHHS MPO(HECCHOHAIBHBIX 3a/1a4, TPOPECCHOHATHLHOTO
Y JIMYHOCTHOTO Pa3BUTH

OK 6 PabGoTate B KO/UIeKTHBE M KOMaHje, d(PPEeKTUBHO OOMIATHCSA C KOJUIETaMU,
PYKOBOJICTBOM, ITOTPEOUTEIAMU

OK 7 Bpatb Ha cebst OTBETCTBEHHOCTH 3a pa0OTy WICHOB KOMaH bl (TIOTYMHEHHBIX ),
PE3YNIbTAT BHIMOTHEHHS 3a1aHUN

1.4. Koau4yecTBO 4YacoB Ha OCBOeHHEe padodedl mnporpaMMmbl Yy4eOHOM

JTUCIHHUILINHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku obyuatomierocst 351 yacoB, B TOM YHUCIIE:
00s13aTeNbHON ayAUTOPHOMN yueOHOU Harpy3ku oOyyvaronierocs 234 yacos;
caMoCTOsATeNIbHOU paboThl oOyuarorierocs 101 yac;

KOHCYJIbTalluu 16 4acos.



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) 101
B TOM YHCJIE:
Pemenue npumepon 25
OnpeneneHre NoJaspHbIX KOOPAMHAT TOYEK HA MNIOCKOCTH 2
Pemienue ypaBHEHMI U CUCTEM YpPaBHEHUM 16
[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 4
Pemenue 3anau 19
W3roTornenne TabauIl M MOJIETIEHi MHOTOTPAHHUKOB 9
Bpruncnenne  MareMaTHyecKoro  OXKHUIAHHUS  CIIyYalHOMN 2
BEJINYHHBI
[TocTpoeHnne mpoCTpaHCTBEHHBIX (QUTYD 5
Koncyabranuu 16

[TpomexyTouHas aTrectanus 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.
[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. 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,
HAaXOXJCHHE €€ O0JacTH ONpeNeNeHus U 00JacTH
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.
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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

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.YCJOBUS PEAJIM3AIIMN YUYEBHOM JJUCHUATLINHBI

3.1. TpeOoBanussi K MHHMMAJIBLHOMY  MAaTEePUHATbHO-TEXHUYECKOMY
o0ecnevyeHn 1o

Peanuzanust yueOHON TUCHUIUIMHBI TpeOyeT HaMuusl yueOHOro KaOuHeTa
MaTEeMaTHKH.

[Tomemenne KkabuHETa JOKHO yIOBIETBOPATH TpeOoBaHusAM CaHUTapHO-
sanuaeMuonornyeckux npasui U HopmaTtuoB (CanlluH 2.4.2 No 178-02) u ObiTh
OCHAIIIEHO THIOBBIM 00OPYJOBaHHEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHUAX, B
TOM YHUCJIE CHEIHAIM3UPOBAHHON yuyeOHOW MeOenpl0 M CpeACTBaMHU O0Yy4YEeHHS,
JOCTaTOYHBIMH [l BBIMOJHEHHsS TPeOOBaHMW K YPOBHIO MOJATOTOBKU
00ydJaronmxcsi.

B kxaOunere 10KHO OBITH MYyJIbTUMEIUHHOE 000PYI0BaHUE, TOCPEACTBOM
KOTOPOTO YYacTHUKHA 0O0pa3oBaTeIbHOrO Ipoliecca MOTYyT MPOCMaTpUBaTh
BU3yallbHYI0  MHGOpMAIMI0 1O  MaTeMaTHUKe, CO3/aBaThb  IPE3CHTAlUH,
BUJIEOMATEPHUAIIbI, UHBIE JJOKYMEHTHI.

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

* MHOTO()YHKIITMOHATIbHBINM KOMILJIEKC MPENo1aBaTess;
* HArJsgHBIE TOCOOMS (KOMILJIEKTHI y4eOHBIX TaOJMI], TUTAKATOB, TMOPTPETOB
BBIIAIOIINXCS YUCHBIX-MAaTEMaTHKOB H JIp.);
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* ”HPOPMAITMOHHO-KOMMYHHUKATHBHBIE CPEJICTBA;

* SKPaHHO-3BYKOBBIC ITOCOOWS;

* KOMIUTICKT TEXHHUYECKOH JOKYMEHTAIlMH, B TOM YHCJIE MMAaclopTa Ha CPeICTBa
00y4CeHUS, MHCTPYKIIMH 10 UX MCIIOJIb30BAHHUIO M TEXHUKE O€30IMaCHOCTH;

» OuOIMOTEeYHBIN (HOHI.

3.2. UndpopManmnoHHoe odecnevyeHne 00yueHmst

Ilepeyenb pexoMeHAyeMbIX Yy4eOHbIX wu3AaHuii, WHTepHeT-pecypcos,
AOMOJHUTEIbHOM JTUTEPATYPBHI

OcHOBHas IUTEpPATYpA:

No HUctounuk

11/T1

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 [MumaueB, B. C. Marematuka : y4eOHMK W TPAKTUKyM Jisi CPEIHETO
npodeccuonanbaoro oopaszosanus / B. C. [llumaues ; mox pegaknueii A. H.
TuxonoBa. — 8-e uzm., mepepad. u gom. — Mocksa : U3znatensctBo FOpaiiT,
2019. — 447 c. — (ITpodeccuonansuoe obpazoBanne). — ISBN 978-5-534-
11546-8. — Texcr : anextponsbii // OBC IOpaiit [caiiT]. — URL:
https://www.biblio-online.ru/bcode/445570

3 Boiciass matematuka : y4eOHMK W TOPaKTUKYM Ui CPEAHEro

npodeccuoHanbHoro oopaszosanusi / M. b. XpunyHosa [u ap.] ; mox obieit
penakuuent M. b. Xpunynosou, 1. . Lpiranok. — Mocksa : 3gatenscTBO
Opaiit, 2019. — 472 ¢. — (IIpodeccuonanpHoe obpazoBanue). — ISBN
978-5-534-01497-6. — Tekct : snextponnsii // OBC FOpaut [caiit]. —
URL: https://www.biblio-online.ru/bcode/437476

JlononHuTtenbHas JUTEpaTypa:

Ne | UcTounuk

n/n

4 boromosnio H.B. I[IpakTtuueckue 3ansatusa no Mmaremaruke. B 2-x 4. Yactsp 1.
[Tekct] : yuebHoe mocobue mis CIIO / H.B.boromonoB. — 11-e u3n.,
nepepad. u gom. — MockBa : IOpaiit, 2019.— 326 c. (Cepus
[Tpodeccuonansuoe oobpazosanue). ISBN 978-5-534-08799-4

5 Bboromonos H.B. Ilpaktuueckue 3ansatust no marematuke. B 2-x 4. Yactp 2.
[Texcr] : yuebnoe mocobme mmsa CIIO / H.B.boromonoB. — 11-e u3n.,
nepepab. u gon. — MockBa : HOpaiit, 2019. — 251 c¢. (Cepus :
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IIpodheccuonanpHoe oOpazoBanue). ISBN 978-5-534-08803-8

Hopodeea, A. B. Marematuka. COOpHHK 3a1a4 : Yy4eOHO-TIPAKTHUECKOE
nocobue Ui cpenHero mnpodeccuoHabHOTO oOpazoBaHuss / A. B.
Hopodeera. — 2-e u3n. — Mocksa : U3gatensctBo FOpaiit, 2019. — 176 c.
— (IIpodeccuonanvnoe obOpazoBanme). — 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
npodeccuoHanbHoro odpazopanus / A. B. JlopodeeBa. — 3-¢ uzn., nmepepad.
u gon. — MockBa : HMznmarensctBo FOpaiit, 2019. — 400 c. —
(ITpodeccuonansuoe obpazoanue). — ISBN 978-5-534-03697-8. — Tekct
: anektpoHHbli // DBC IOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/426504

HNudopmarimoHHbIe 371€KTPOHHO-00pa30BaTEIbLHEIE PECYPCHI:

Ne | UcTtounuk

/11

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

2 OnexkTpoHHO-OMOMMoTeyHass cuctema «M3parenbctBo  Jlawb»/ KoL
NuxenepHo-rexuuueckue Hayku (TroMI[Y)
www.e.lanbook.com

3 DOnexkTpoHHO-OMOMmMoTeyHass cucrema elibrary» /  IIpaBooGmamatens:
OO6m1ecTBO ¢ orpanndeHHON 0TBeTCTBeHHOCTHIO «PYHOb» (RU)
https://elibrary.ru

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

online.ru

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YYEBHOI
TN CHUTLIAHBI

KoHTpoaib ¥ oOLEeHKa pe3yabTaTOB OCBOCHHS YYEOHOW IUCITUTIIMHBI

OCYIIECTBIJISIETCSI IIPEIOJABaTEIEM B IMPOLECCE IMPOBEACHUA MNPAKTUYECKUX
3aHATHH © JTA0OpaTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBITIOJHEHUS
00yJaroMMUCs HHINBUATYATbHBIX 3aJaHUH, IPOEKTOB, UCCIICTOBAHUA.

Pe3yabTaThl 00y4yeHust @DopMbI U METOJbI KOHTPOJISI M OLIEHKHU
(oCBOEHHBbIE YMEHMST) pe3yJbTaToB 00y4YeHusl
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* IUYHOCMHDBIX:

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

DKcnepTHas OI[EHKA BBITOTHEHHS
PaKTUYECKON paboTHI.
DKcnepTHas OI[EHKA BBITOITHEHHS
CaMOCTOSITENIEHON PaOOTHI.

- MOHMMaHUE 3HAYUMOCTH MaTEeMaTHKHU IS
Hay4YHO-TEXHUYECKOTO nporpecca,
c(hOpMHUPOBAHHOCTh OTHOIICHHUS K
MaTeMaTHKE KaK K 4YaCTH O0IIeYeIOBEYeCKON
KYJIbTYpbl ue€pe3 3HAKOMCTBO C HCTOpHEH

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

Pa3BUTHA MaT€MAaTUKU, BBOJ'IIOI_II/IGI‘/JI

MaTeMaTHUYeCKUX UJICH;

~Pa3BUTHC JJOTUYCCKOT' O MBIIIJIICHHUA, 9KCHepTHa$I OLCHKA BBIITOJIHCHUA
MIPOCTPAHCTBEHHOTO BOOOpaXXeHUs, | MPAKTHIECKON pabOTHI.

AITOPUTMUYECKON KYJIbTYPbI, KPUTUYHOCTH
MBIIIICHUSI HAa YPOBHE, HEOOXOIMMOM ISt
Oynyieit mpodecCHOHATBHOM IeATENHHOCTH,
Ui TPOJOJDKEHHsT — O0Opa3oBaHUs |
camMo00pa3oBaHus;

9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIBHOW PaOOTHI.

—OBJIAJICHHE MaTEeMAaTUYECKUMHU 3HAHUSMHU U
YMEHUSMH, HEOOXOTUMBIMH B MTOBCETHEBHOM
KHU3HH, TUIst OCBOCHUS CMEXHBIX
€CTECTBEHHO-HAYUHBIX TUCLUTUIAH u
JUCIUTUTHH TIPO(ECCHOHANBHOTO UK, JJIS
NoJy4deHuss oOpa3oBaHUs B O00JIACTIX, HE
TpeOyomux yriyOJeHHONM MaTeMaTH4eCKOM
HOJTrOTOBKH;

DKcnepTHas OI[EHKA BBITOJTHEHHS
PaKTUYECKON paboTHI.
DKcnepTHas OL[EHKA BBITOITHEHHS
CaMOCTOSITENIbHOU PaOOTHI.

—TOTOBHOCTb u CIOCOOHOCTH K
o0pa3oBaHMIo, B TOM quclie
caMo00pa30BaHUIO, Ha TIPOTSHKCHHH BCEH
JKU3HU;  CO3HATENIbHOE  OTHOIIEHHE K
HETPEPhIBHOMY 00pa30BaHUIO KaK YCIOBHIO
YCIIEIHOM npodeccuoHaIbHON u
OOIIECTBEHHOH NI TEILHOCTH,

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

— TOTOBHOCTH W  CIOCOOHOCTh K
CaMOCTOATEJIbHOM TBOPUYECKOU u
OTBETCTBECHHOU ACATCIIbHOCTH,

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

—TOTOBHOCTh K KOJUIGKTHBHOW paboTe,
COTPYIHUYECTBY CO  CBEpPCTHUKAMHU B
o0pa3oBaTeNnbHOM, OOIIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIeI0BATEILCKOM, TMPOSKTHOW U
JPYTUX BUJAX IESATEIBHOCTH;

9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHUA
CaMOCTOSITEIIBHOU paOOTHI.

—OTHOIICHUE K npodeCcCuoHAITBHON
ACATCIIBHOCTH KaK BO3MOXKHOCTHU YYaCTHUS B
peIIeHUH JMYHBIX, OOIIIECTBEHHBIX,
TOCyHdapCTBCHHBIX, OGH.IGHaI_[I/IOHaHBHBIX
npo0Jem;

DKcnepTHas OI[EHKA BBITTOTHEHHS
PaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITOJTHEHHS
CaMOCTOSITENIbHON PaOOTHI.
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° Memanpedmemubtx:
—YMCHHC CaMOCTOATCIBHO ONIpCACIIATh
e JCATCIBbHOCTH MW COCTABJIATH IIJIAHBI

NeSTeTLHOCTH; CaMOCTOSITEJIBHO
OCYIIIECTBIIATD, KOHTPOJIMPOBATH "
KOPPEKTUPOBATH NeSTeTLHOCTB;

HCIIOJIB30BaTh BCE€ BO3MOXKHBIC PECYPCHL
JJI1 JOCTHIKCHUS ITOCTaBJICHHBIX ueneﬁ 141
peain3anumn I1JIAaHOB JACATCIBHOCTH,
BLI6PIpaTI> YCIICHIHBIC CTPATCIrun B
PA3JINYHBIX CUTYAlUAX,

DKCcHepTHAsE OLIEHKA BBITIOTHEHHUS
MPAKTUIECKOU padOTHI.
DKCIepTHAs OLIEHKA BBITOJIHEHUS
CaMOCTOSITEIbHON PaOOTHI.

— yMEHHE TMPOIYKTUBHO OOIIATbCA U

B3aHMMO/ICICTBOBATh B rporuecce
COBMECTHOM JIEATENHHOCTH, YYUTHIBATh
MO3UIUHN IpyTUx Y4aCTHHUKOB
NEeSTENIbHOCTH, 3((EKTUBHO pa3pemarh
KOH()JTMKTHI,

OK3aMeH.

DKcIepTHAs OLIEHKA BBITOJIHEHUS
NPAKTUYECKON padOTHI.
DKcIepTHAs OLIEHKA BBITOJIHEHUS
CaMOCTOSITEIbHON PaOOTHI.

— BIJIQJICHUE HABBIKAMU I103HABATEIbHOM,
y4eOHO-HCCIIEeI0BATEIbCKOW M MPOEKTHOMN
NESATENIbHOCTH, HaBbIKAMU  pa3pelleHus
npobaeM; CHocoOHOCTh U TOTOBHOCTH K

DK3aMeH.

DKCTepTHas OIIEHKA BBITTOJTHCHUS
MPAKTUIECKON PabOTHI.
DKCrepTHas OIIEHKA BBITTOJTHCHUS

CaMOCTOSITCIBHOMY ~ TIOMCKY  METOJIOB | CAMOCTOSITEIBHON paOOTHI.
pelIeHHs MPAKTHYECKUX 3a1ad4,

PUMECHCHHIO Pa3IMYHBIX METOJI0B

[IO3HAHU,

— TOTOBHOCTb H  CIIOCOOHOCTb K | DK3aMeH.

CaMOCTOSATENLHOMN WHPOPMAIIMOHHO- | DKCIIEPTHAS OIICHKA BBITIOJTHCHUS

[IO3HABATEIIbHOW JIEATEIBHOCTH, BKJIIOYAs
YMEHUE OpPHUEHTHUPOBATHCA B PA3IMYHBIX
UCTOYHUKAX HH(MOpMAIUM, KPUTHUYECKU
OLICHUBATH " WHTEPIPETUPOBATH
UH(}OPMAILIKIO, TIOTYYAEMYI0 U3 Pa3INnYHBIX
VICTOYHUKOB;

IPaKTUYECKON PabOTHI.
OKcrepTHas OLIEHKa BBIITOJIHEHUS
CaMOCTOSATENBHOM paboTHI.

— BJQJCHHE S3BIKOBBIMH CPEJCTBAMH:
yMEHHUE SICHO, JIOTUYHO M TOYHO H3JIaraTh
CBOI0O TOYKY 3pEHHUs, HCIOJIb30BaTh
aJICKBaTHBIE SA3bIKOBBIE CPEJICTBA;

OK3aMeH.

YcrHblii onpoc.

DKCIepTHast OI[EHKA BBIMTOJTHEHUS
MPAKTHIECKON PabOTHI.
DKcIepTHas OIIEHKA BBIMOJIHEHUS
CaMOCTOSITEIHHON PaOOTBHI.

— BJIAJICHUE HABBIKAMHU I103HABATEIBHOU
pedUIeKCUM KaKk OCO3HAHUS COBEPIIAEMBIX
JIEUCTBUN U MBICIIUTENBHBIX ITPOLECCOB, UX
pe3yJIbTaTOB U OCHOBAHUM, IPaHUL] CBOETO
3HAHUS u HE3HaHUS, HOBBIX
M03HABATENIbHBIX 3a7a4 U CPEACTB IJIs HUX
JIOCTUKEHHUS;

YcTHbI onpoc.

TectupoBanue.

OKcrepTHas OLIEHKa BBIITOJIHEHUS
MPAKTUIECKON padOTHI.
DKcrnepTHas OLIEHKA BBIITOJIHEHUS
CaMOCTOSITEILHON PaOOTHI.

— LEJEYCTPEMJIEHHOCTh B IIOMCKax H
NPUHATUHN PELICHU, COOOPa3UTEIbHOCTD U
VUHTYULIUS, PA3BUTOCTh IPOCTPAHCTBEHHBIX

YcTHBIN onpoc.
OKcrepTHas OLIEHKa BBIITOJIHEHUS
IPaKTUYECKON PabOTHI.
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IIPEICTABIICHUM; CIIOCOOHOCTh
BOCIIPUHUMATB KPACOTY U TAPMOHUIO MHUPA;

DKcIepTHas OLlEHKAa BBITTOJIHEHUS
CaMOCTOSITEIbHON PaOOTHI.

* nPeOMemHbIX:

— c(pOpMHUPOBAHHOCTH TIPEACTABICHUH O
MaTeMaTUKe KaKk YaCTH MUPOBOU KYJIbTYPHI
¥ MECTE MaTEMAaTHKU B COBPEMEHHOU
IUBUJIN3AIIMH, CTIOCO0aX OMUCaHUS
SIBIICHUH peaJbHOr0 MHUpa Ha
MaTEeMaTHYeCKOM SI3BIKE;

VYcrHblil onpoc.

Tectuposanue.

DKcIepTHAs OLIEHKA BBITOJIHEHUS
MPAKTUIECKON padOTHI.
DKcIepTHas OLlEHKAa BBITOJIHEHUS
CaMOCTOSTENIBHOM paboTHI.

— c(hOpPMHUPOBAHHOCTb MPEACTABICHUI O
MaTeMaTHYECKHUX MOHSTHX KaK
BAXHEHIINX MaTeMaTHUYECKUX MOJEISX,
MO3BOJIAIOIIMX ONHUCHIBATH M H3y4aTh
pa3HbIe MPOLECCHl U SBJICHUS, TOHUMAaHHE
BO3MO>KHOCTH aKCHOMAaTHYECKOTO
OCTPOEHHSI MATEMAaTUYECKUX TEOPUIL;

TectupoBanue.

DKcrepTHas OLIEHKA BBITOJIHEHUS
MPAKTUIECKON padOTHI.
DKcrepTHas OLICHKA BBITTOJIHEHUS
CaMOCTOSITEIbHON PaOOTHI.

— BJIaACHUC MCTOAAMHU JOKa3aTCIIbCTB U
aJIrTOpUTMOB peuIcHusl, YMCHHEC nx
MMPUMCHATb, MPOBOAUTH JOKA3aTCIbHBIC
pacCyKaAcHuA B XOAC pCIICHUA 3a1a4;

TectupoBanue.

OKcrepTHas OLIEHKa BBIITOJIHEHUS
NPaKTUYECKON pabOTHI.
DKcrepTHas OLIEHKa BBIITOJIHEHUS
CaMOCTOSITEIbHON PaOOTHI.

— BJIaACHUC CTAHAAPTHBIMU IIPUCMaMHU

PCUICHUA PaluOHAJIbHBIX u
HppalrOHAJIbHBIX, IIOKa3aTCIbHbIX,
CTCIICHHBbIX, TPUTOHOMCTPHUUICCKUX

YpPaBHEHMH M HEPABEHCTB, MX CHCTEM;
UCIIOJIb30BaHNE TOTOBBIX KOMIIBIOTEPHBIX
IpOrpaMM, B TOM YHUCJE JJIs MTOUCKA ITyTH
pelleHuss W WUIOCTPALMHM  PELIEHUs
YpaBHEHHI U HEPABEHCTB;

TectupoBanue.

DKcIepTHAs OLIEHKA BBITOJHEHUS
MPAKTUYIECKON PadOTHI.
DKcIepTHAs OLIEHKA BBITOJIHEHUS
CaMOCTOSTEIBHOM paboTHI.

— c(opMHpPOBAaHHOCTH TPEACTAaBICHUN 00
OCHOBHBIX IIOHSATHSAX MaTEeMaTHYECKOIO
aHajaW3a W HX CBOMCTBax, BJAJICHHUC
YMEHHEM  XapaKTEepU30BaTh IOBEICHUE
GyHKIHN, WCIONB30BAHUE IOJYYEHHBIX
3HAHUM ISl OTIUCAHMS M aHAJIN3a PEAIbHBIX
3aBHCHUMOCTCH;

YcTHBIN onpoc.

OK3aMeH.

Tectuposanue.

DKcCIepTHas OLIEHKA BBIOJIHEHUS
MPAKTUIECKON padOTHI.
OKcrepTHas OLIEHKa BBIITOJIHEHUS
CaMOCTOSATENBHOM paboTHI.

— BJaJeHUE OCHOBHBIMU IOHATUSIMH O
TUIOCKUX u IPOCTPAHCTBEHHBIX
TeOMETPUIECKUX (PUrypax, X OCHOBHBIX
CBOICTBaX; C(HOPMUPOBAHHOCTh YMEHUS
pacro3HaBaTh reoMeTpUdIecKre QUTyphl Ha
YepTeKax, MOACISIX H B PEalbHOM MHPE;
IPUMEHECHHE W3YYEHHBIX CBOWCTB
reoMeTrpudeckux Guryp u opmyn s
pelIeHHsI TEOMETPHUECKUX 3a7a4 U 3a/1a4 C
IPAaKTUYECKUM COJIep’KaHUEM;

YcTHbIN onpoc.

DK3aMeH.

Tectuposanue.

DKcrepTHas OLIEHKA BBITOJIHEHUS
MPAKTUIECKON padOTHI.
DKcrnepTHas OLIEHKA BBIITOJIHEHUS
CaMOCTOSITEILHON PaOOTHI.
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—  c(OpPMHPOBAHHOCTh IIPEJCTABICHUNH O
mporeccax M SABICHHMSAX, — HMEIOIIUX
BEPOSITHOCTHBIA XapakTep, CTAaTHCTUYECKUX
3aKOHOMEpPHOCTSIX B pEaJbHOM  MHpe,
OCHOBHBIX TOHSTHUSX 3JIEMEHTApPHON TEOpUHU
BEpPOSATHOCTEH;  yMEHHH  HaxXoIuTh U
OLIEHMBATh  BEPOSTHOCTH  HACTYIUICHUS
COOBITHH B TMPOCTEHMINMX ITPAKTHYECKUX
CHTyallUsIX M OCHOBHBIE XapaKTEPUCTUKH
CIIy4JalHbIX BEJIMYMH,

DK3aMeH.

TectupoBanue.

DKcIepTHas OIEHKa BBIITOJHEHHMS
IPaKTHYECKOH pabOTHI.
DKcrepTHAas! OIl€HKa BBITOJHEHUS
CaMOCTOSITENIEHOM paOoThI.

— BJIQJICHHUE HaBBIKaMH  HCIIOJB30BaHHUA
TOTOBBIX KOMIIBIOTEPHBIX MIpOrpaMM IIpH
pemeHuu 3aaa4.

VYcrHBIH Oompoc.

DK3aMeH.

TectupoBanue.

DKcrepTHas OIIEHKA BBIIOTHEHHS
IpaKTUIECKOi paboThI.
DKcrepTHas OI[eHKa BBIIOTHEHHUS
CaMOCTOSTENIbHOM paboTHI.

Pa3paGoTunku:
CO® MI'PHA rpernoiaBarelib @;% H.C. I'aBpromkuHa
COD MI'PHA mperoaaBaTeib £y jfé’%} I".H. 3y0koBa
IKcnepThI:
JOIIEHT, KaHIUaT
CTU HUTY MUCuC TEXHHYECKHX HayK zj 0.C.KpaBuosa
(MecTo paboThI) (3aHuMaemast IOJKHOCTB) (IO /UTHCh, MTHUITAAIBL,
bamuus)

nmpenoaaBaTeiib
MaTE€MAaTHKH U

CO® MI'PHA

WHGOPMATUKH

7 # 2zl H.Denoposa

(MecTo paboThI)

(3aHUMaeMasi TOJKHOCTB)

(110 IHCh, HHATIHATTEL,
bamuus)
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9KCIIEPTHOE 3AKIIOYEHHUE

Ha pabodyio MporpaMMmy AMCLMIUIAHBI «MareMaTuka» MO CrenuatbHOCTH (0a30BbId YPOBEHS):

21.02.02 bypenue He(TAHBIX H I'a30BbIX CKBAXKHH.

PaspaGorunku — 3yOkoBa ['annna HukonaeBHa u I'aBpromkuna Haranus CepreeBHa, npenogaBareny
CTapoOCKOIBCKOTO ¢unmana (QemepasbHOrO TrOCYIapCTBEHHOTO OIOMKETHOro  00pa3oBaTebHOTO
ydpexJIeHus Bbiciero oOpa3oBaHus «PoccHHCKHH rocyapCTBEHHBIN Ie€0I0rOpa3BeJOYHbIH YHUBEPCUTET
uMeHu Cepro OpIKOHUKHI3EN.

PaGouas nmporpaMma COCTOUT U3 MacropTa pabodeil IporpaMMbl y4eOHOM AUCIHUILUIAHEL, CTPYKTYPHI K
IIPUMEPHOTO COIEPIKAHHUS YUeOHOM NUCIUILUTHHEL; YCIOBUM peanu3aluy yueOHOH AUCIUIITMHbL, KOHTPOIIS 1
OLIEHKH Pe3yIbTATOB OCBOCHUS y4eOHOH JUCIMILIMHEL

B paboueii mporpaMme 0603HaUCHBI 3aJa41 U e/ yYeOHOM TUCIMILIMHEL, PEKOMEHyeMOe
KOJIYECTBO 4acoB (g cnenuansrocTd 21.02.02 ), rnpeycMOTpeHHOe MaKCUMAIIbHOH y4eOHON Harpy3Ku
obyuaromerocst 351 yac, B TOM 4uCII€:

00s3aTeNILHON ayIUTOPHOM ydeOHOM Harpy3ku oOyuaromerocs 234 Jaca,

CaMOCTOSTENIbHOM paboThl o0yyaromerocs 117 gacos.

ConepkaHue IUCUUIUTAHBI 00ECIEYMBAET JOCTHIKEHHE CTYICHTAMH JIMYHOCTHBIX, TNPEAMETHBIX H
MeTalpeMETHEIX Pe3yJIbTaTOB COrNIacHO mpuMepHoi nporpamme (PI'AY ®HPO) no cnenuansHocTd. B
paboumx IIporpaMMax OTpPaKeHBI TeMaTWdecKue pasjensl: Tema 1. PasBuTue MoHATHS O 9Hcle, TeMa 2.
VpaBHeHuss u HepaBeHcTBa, Tema 3.KopHm, cremenum u  jorapudmel.  Tema  4.DJI€MEHTHI
KOMOMHATOPUKH.5.OCHOBBI TpUroHOMeTpuM, TemMa 6. DyHKIMM ¥ HMX CcBoOMCTBa, Tema 7/.Hawama
MaTeMaTH4YecKoro aHaum3a TemMa 8.Murerpart u ero mpuMeHeHne tema 9. KoopauHarsl 1 BeKTOpBL, TeMa 10.
[IpsiMBbIE ¥ TUIOCKOCTH B IPOCTpaHCTBe, TeMa 11 MHororpansuky u Kpyrisie Tema 12. Tenma u moBepXHOCTH
Bpamenus, Tema 13. V3amepenus B reomeTpus, Tema 14. DJeMEHTHl TEOPHH BEPOSTHOCTEH U
MaTeMaTU4YeCKON CTaTHCTHKH.

®opMBl U METOABI KOHTPOJISL M OLEHKH COOTBETCTBYIOT pe3ynbTaTraM OOydeHHs, B T.4. OOIIMM
KOMITETCHIIUSIM.

Cnucok yueOHBIX U3IaHHM CONECPXKUT JIUTEparypy M VIHTEpHET HCTOYHHKH, IMO3BOJISIOIIME OCBOUTH
conepanue yaeOHOM TUCIUILUTMHEI B TOJHOM O0BEME.

Pa6ouas mporpaMma MOXET OBITH PEKOMEHIOBaHA IS NPHMEHEHHs B y4eOHOM IIpOIEcCe II0
cnenuansHocTH: 21.02.02 Bypenue HeQTIHBIX U Ia30BbIX CKBAXKUH.
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SKCIEPTHOE 3AK/IIOYEHUE ‘

Ha pabouyio MporpaMMy JTHCHHUILIMHBI «MaremMaTika» MO CHENUHaTbHOCTH (6a30BBIi YPOBEHD):

21.02.02 Bypenne He()THHBIX U FA30BBIX CKBAMKHH.

Pa3paGotumku — 3y6koBa I'anmaa HukonaesHa u I'aBpromkiHa Haramus CepreeBHa, IIpernoiaBaTeIn
CTapoOoCKOIBCKOIO ¢uimaza (eTeparbHOrO TOCYIapCTBEHHOTO —GIOJUKETHOro  00pa3oBaTeNbHOrO
yupexIeHus Bhicuero obpasoBaHus «Poccuiickuil rocy1apCTBeHHbIH reoJIoropa3BeI0YHbI yHUBEPCUTET
umenu Cepro Op/OKOHHUKHIZEY.

PaGouyas porpaMma COCTOMT U3 IacnopTa paboyeil mporpaMMBbl yueOHOW MUCHUILIMHEL, CTPYKTYPhI H
IIPEMEPHOTO COJIepKaHus yIeOHOH TUCIMILUIMHBL, YCIOBHH pean3aiun yueOHOU AUCIUILIMHBL; KOHTPOJISA
OIIEHKH Pe3yIbTaTOB OCBOSHHUS y4EOHON MUCIUIIINHBL

B paboueit mporpamMmme 0603HAYEHEI 3a/1a44 M LENM y4eOHOH TUCIHUILITAHBI, PEKOMCHIYeMOe
KOMMYECTBO YacoB (s creruansHocty 21.02.02 ), nmpeycMOTpEHHOE MaKCHMabHOM y4eOHOM Harpy3Ku
obyuaromerocs 351 Jac, B TOM YHCII€!

06s13aTeNBHOI ayTHTOPHOM yueOHOi Harpy3ku oOyJaromerocs 234 Jaca;

CaMOCTOATENNbHOM paboThl oOydaromerocs 117 4acos.

CozepxaHue IUCUUIUIMHBI OOECIEeUHBAET NTOCTHKECHHE CTYICHTaMH JIMYHOCTHBIX, MPEAMETHBIX H
MeTamnpeIMETHBIX Pe3yIbTATOB COIJIACHO MPUMEPHON IPOrpaMMe (Or'AY ®UPO) 1o cnenuanbHOCTH. B
pabounx TIporpamMMax OTpaKeHBI TeMmaTHueckue paspensl: Tema 1. PaspuTie MOHATHS O MHCIC, TeMa 2
VpaBHeHHs M HepaBeHCTBa, Tema 3.KOpHH, CTeINeHM | norapudmMer.  TemMa  4.OJE€MEHTHI
KOMOUHATOPHKK.5.OCHOBB TpUrOHOMeTpHH, Tema 6. OyHKUMM H HX CBOHCTBA, TeMa 7..Hagana
MaTeMaTHIeckoro ananmsa tema 8.MHTerpan u ero npuMeHeHue tema 9. KoopauHats! 1 BEKTOPEL, TEMA 10.
IIpsIMBIe U IUIOCKOCTH B IPOCTPaHCTBE, Tema 11 MHOrorpaHHUKM U KPYTJIbIe TeMa 12. Tena u mOBEpXHOCTH
Bpamenus, TeMa 13. M3mepenuss B TEOMETpUH,  TeMa 14. DrneMeHTHI TEOPUH BEPOSTHOCTEH H
MaTEMaTHUEeCKOH CTaTHCTUKH.

®opMBI M METOIBI KOHTPOJA M OLEHKH COOTBETCTBYIOT pe3yjbTaTaM o0y4yeHus, B T.4. OOLIMM
KOMIIETCHIIUAM.

CrHcoK y4eOHBIX M3/IaHUI CONEPXKHT JHTEpaTypy W VIHTEpHET HCTOYHMKH, IMO3BOJLIIOIINE OCBOUTDH
coziepkaHue y9eOHO! IUCIUIIIIHE] B TIOJHOM 00BeMe.

PaGouas mporpamMMa MOXeT OBITh PEKOMEHIOBaHA M IMPUMEHCHUSA B y4eOHOM IpoIecce II0
cnermuanpHocTd: 21.02.02 Bypenne He(TIHBIX ¥ ra30BbIX CKBAKKH.
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PABOYASA ITPOT'PAMMA YYEBHOM AU CIUTIJINHBI

MATEMATHKA

r. Crapsrit Ockon
2019r.




PaGoyas mporpamma yueOGHONH AUCHMIIIMHBI pa3paboTaHa Ha ocHoBe DenepalbHOrO
rocyJIapcTBeHHOro obOpa3oBaTenbHoro cragaapra (mairee — PI'OC) mo crnenmanbHOCTH CPETHETO
npodeccuoHampbHOr0 06pazoBanus (nanee - CI10):

21.02.02 Bypenne HeTSHBIX U ra30BbIX CKBaKHH (YTB. npukazoM Muno6pHayku Poccun
ot 12.05.2014 Ne 483);

Opraauzanus-pa3padoTuuK:
Crapoockonbekuit ¢unuan ¢eneparbHOro rocyJapCTBEHHOTO OIOMKETHOro 00pa3oBaTeNbHOTO
YUPEXIEHHUS BBICIIETO obpazoBanusi «PoccHiiCKHiI TOCYyIapCTBEHHBI TI'e0JOropa3BedOYHbIH
yauBepcuteT umern Cepro Opmxonukuaze» (CO® MI'PN)

Pazpabotunku:
IaBpromxwaa Hatanus CepreeBHa, npenogasarens Matematukua CO® MI'PU
3y6koBa ['anmmaa HukomnaesHa, mpenoaaBarens Marematuku CO® MI'PU

PACCMOTPEHA U OJOBPEHA

Ha 3acelaHiH IIPEIMETHO-ITUKIOBOM KOMUCCHH
MaTeMaTHKH, QU3UKA U HHPOPMATHKH

—

ITpotoxon Ne 9 or«_» ¥V 20/9r.
[Ipencenarens [TK: Z jfay/*'/ I".H.3y6xoBa

PEKOMEHIOBAHA
yuebHO-MeTomudeckuM otaenomM COP MI'PU
¥y OF 20 7% r
Havanpauk YMO () _—E.B. AuTomkuna




COJIEPKAHME

1. ACIIOPT PABOYEWM ITPOI'PAMMbBI YYEBHOU JIUCIUTLIIMHBI

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

3. YCJIOBUSA PEAJIN3AIIMM YYEBHOM JUCIUATLINHBI

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

1.1. O6aacTs npuMeHeHus padoyeii MPpOrpaMmbl
PabGouass mnporpamma y4yeOHON JUCUUIUIMHBI SBJISETCS YacThblO MPOTPAMMBI
noAroToBku cneruanuctoB cpennero 3BeHa (IIIICC3) B coorBerctBUM ¢ PI'OC 1o
cuemuansaoctu ClIO:
21.02.02 bBypenue HeQTAHBIX U TaA30BbIX CKBAKUH

1.2. Mecro Yy4eOHOWl JMCHUILUIMHBI B CTPYKType MNPOrpaMMbl TMOATOTOBKH
CIIeLMATUCTOB CPeHEro 3BeHa:

VYyeOHasi AUCUUIUIMHA BXOJUT B MaTEMaTHUECKUNA U OOIIMI €CTeCTBEHHOHAYYHbBIN
LUKIL.

1.3. Heaun wu 3agaum y4eOHOHW IMCUMIUIMHBI — Tpe0OBaHUSI K pe3yJbTaram
OCBOCHUS YUYeOHOM TUCHUIIMHBI:

B pe3ynbraTe ocBoeHUs y4eOHOHN TUCHUIUIMHBI 00YYarOLIUIICs TOJIKEH YMeTh:

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

B pe3ynbTaTe ocBoeHUs yueOHON AUCIUIUIMHBI 00yYaroUIUiCs JOKEH 3HATD:

- 3HAYEHUE MaTeMaTUKU B MpodeccuoHanbHON AesTenbHocTy U ipu ocBoenuu [MTICC3;
- OCHOBHBIE MaTEeMaTUYECKME METO/Ibl PEIICHUs MPUKIIAIHBIX 3a/1a4 B 00J1aCTH
npodeccuoHanbHOM 1eITeIbHOCTH;

- OCHOBHBIE TIOHSITHSI I METOJIbI MATEMATHYECKOTO aHAJIN3a, IMHEHHOMN anreop#l,
TEOPUHU KOMIUIEKCHBIX YHCEN, TEOPUU BEPOSATHOCTEM U MATEMAaTUUECKON CTaTUCTUKHY;

- OCHOBBI HHTETPATHHOTO ¥ MU (D PEpeHITNATBHOTO UCUUCTICHHUS.

B cootBetrctBun ¢ ®I'OC CIIO no cnenuansuoctu 21.02.02 Bypenune HeQTSIHBIX U
ra3oBbIX CKBRXMH B pPAaMKaX OCBOCHHSA Yy4yeOHOW AMCUUIUIMHBI «MaremMaThka» y
CTYAEHTOB (POPMUPYIOTCS CIEAYOIME 001He KOMIIeTeH MU

Kon HaumeHnoBaHue pe3yJbTaTta 00y4yeHHs
OK 1 [loHuMaTh CYIIHOCTh M COLMAIBHYIO 3HAYMMOCTb CBOEH Oyamymieit mpodeccuu,
MPOSIBJISITh K HEM YCTOMYMBBIN HHTEPEC
OK 2 Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBbHOCTb, BBHIOMpATh THIIOBBIE METOIBI U
CIoCcOOBI BBIMOJTHEHUS TPO(PECCHOHATIBHBIX 3a/a4, OIICHUBATh UX d(PPEKTUBHOCTD
U KQ4eCTBO
OK 3 [IprHUMaTh pelieHuss B CTAaHAAPTHBIX W HECTAHAAPTHBIX CHUTYalMSIX U HECTH 3a

HUX OTBCTCTBCHHOCTH

OK 4 OcCymecTBISATh TOWCK W HCIOJb30BaHUE WH(MOpPMALUHA, HEOOXOAUMOHN IS
3(PEeKTUBHOTO BBITTOJIHEHHUS MPO(GEeCCHOHATBHBIX 3a7a4, MPO(EeCCHOHATIEHOTO U
JTUYHOCTHOTO Pa3BUTHS

OK 5 Ucnonb3oBath WH()OPMAITMOHHO-KOMMYHHUKAITHOHHBIC TEXHOJIOTHH B
po(hecCHOHATLHOM IEATEIILHOCTH




OK 6 PaGotats B KomekTHBe W KOMaHe, 3(P(EKTUBHO 0OMATHCS C KOJUIEraMH,
PYKOBOJICTBOM, MOTPEOUTEISIMU

OK 7 bpate Ha ce0s OTBETCTBEHHOCTh 3a PabOTy WICHOB KOMAaHJBI (IMOJYMHEHHBIX),
pe3yNbTaT BBIMOJTHEHUS 3aIaHUi

OK 8 CaMmocTOSTENbHO ONpeAensaTh 3aJaud MNPOPECCHOHATBHOTO M JIMYHOCTHOTO
pa3BUTHUSA, 3aHUMATHCSI caM000pa30BaHUEM, OCO3HAHHO TJIAHUPOBATH MOBBIILICHUE
KBaJTU(DUKAITIH

OK9 OpueHTHPOBAThCS B YCIOBHUSAX YaCTOW CMEHBI TEXHOJIOTHI B MPO¢eCcCHOHATBHON

ACATCIIbHOCTHU

- Ipo(heCcCHOHATBLHBIX KOMIIETEeH Uil

Kon HaumeHnoBaHue pe3yJbTaTta 00y4eHHs

K 1.1 BriOuparh oOnTHMadbHBI BapUaHT NPOBOJIKU TIIYOOKHX M CBEPXIIIYyOOKHX
CKBaXMH B PA3JIMYHBIX TOPHO-T€OJIOTHYECKUX YCIOBUIX

IIK 1.3 Pemate TexHrueckue 3aauu 10 MPEIOTBPALLCHUIO U JUKBUIALMHN OCI0KHEHUN U
ABAPUITHBIX CUTYyaIUH

[IK 2.5. OdopMiIATh  TEXHOJOTUYECKYI0O M TEXHHYECKYIO  JOKYMEHTAIMI0 IO
00CITY’)KUBAaHHIO M DKCIUTyaTaIlliu OypoBOro 000pYyI0BaHUS.

IIK 3.3 KoHnTponupoBate 1 aHaIM3UPOBATh IPOLIECC U PE3YIIBTATHI AEATEIBHOCTH

KOJIJIEKTUBA HCTIOJIHUTENEH, OLleHUBAaTh 3()(hEeKTUBHOCTH MPOU3BOICTBEHHOM
JESATEIbHOCTH

1.4. Kosiu4ecTBO 4aCOB Ha OCBOEHMeEe pado4eil MPorpaMMbl Y4eOHOM JUCUUIJIMHBI:
MaKCUMaJIbHOW yueOHOW Harpy3ku oOydaroiierocs 72 yaca, B TOM YHUCIIE:
00s13aTeNbHOM ayIUTOPHOM yueOHOI Harpy3ku oOydarorierocs 48 4acos;
CaMOCTOSITENTbHON paboThI 0OyUaromerocs 22 Jaca;
KOHCYJIBTALIMK 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
Koncynpranuun 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.

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 / wkad st XpaHeHus yueOHO-HATISAHBIX MaTePHAIOB U MOJEIICH.

Texnuueckue cpeacTBa OOy4YEHHUS: KOMIIBIOTEP C JIMIEH3HMOHHBIM MPOrPAMMHBIM
oOecrieueHneM; MyJIbTUMEANINHBIN IPOEKTOP, SKPaH / MHTEPAKTUBHAS JTOCKA.

3.2. UudopMmaumnonHoe odecnevyeHne 00yueHust
Ilepeyenr  pexoMeHaAyeMbIX  Y4eOHbIX  u3AaHuii, HHTepHeT-pecypcos,

JAOMOJTHUTEIbHOM JIUTEPATYPbI

OcHoBHas auTeparypa:

Ne HcTounuk
/1

bammakos M.M. Maremarnka : anreOpa W Hadajga MaTeMaTHYECKOTO
aHanuza, reometpus [Tekcr] : yueOHUK IJis CTyA. YUPEKICHHUM cpell. mpod.
obpazoBanusi. — 4-¢ uza., crep. / M.M.bammakoB. — MockBa : UI]
"Axanemus", 2017. — 256 c. ISBN 978-5-4468-5988-7

[Mumaue, B. C. Marematuka : y4eOHMK W TPAKTUKYM IS CPEIHETO
npodeccuonansuoro oopazoBanus / B. C. [llumaues ; mox pegaknuein A. H.
TuxonoBa. — 8-e uzn., mepepad. u gom. — Mocksa : U3znarenscTBo FOpaiir,
2019. — 447 c. — (ITpodeccuonansuoe obpazoBanne). — ISBN 978-5-534-
11546-8. — Texct : anextponnbii // OBC IOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/445570

Bricmass wmaremMatuka : y4eOHMK W OPaKTUKYM Uil CPEIOHEro
npodeccruoHanbHOro oopazoBanusi / M. b. XpunyHoBa [u ap.] ; moa oo1eit
penakuuent M. b. Xpunynosou, 1. 1. Ipiranok. — Mocksa : M3patenscTBO
FOpaiit, 2019. — 472 ¢. — (IlpodeccuonanpHoe ob6pazoBanue). — ISBN
978-5-534-01497-6. — Texkct : anextpoHHsii / IBC IOpaitt [caiiT]. —
URL: https://www.biblio-online.ru/bcode/437476
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JlononHuTENbHASA IUTEPATYPA:

Ne
/11

Hcrounuk

4

boromosioB H.B. IlpakTtuueckue 3aHsatus 1no maremaruke. B 2-x 4. Yacts 1.
[Texct] : yuebnoe mocobue mns CIIO / H.B.boromomnoB. — 11-e u3n.,
nepepad. m gomn. — MockBa : Opaiit, 2019.— 326 c. (Cepus
[Ipodeccuonansuoe oopazopanue). 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 3a1ad : y4eOHO-TIPAKTHUECKOE
nocobue s cpenHero mnpodeccuoHanpbHOro oOpazoBanus / A. B.
JHlopodeeBa. — 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 [UJI1  CPEIHETO
npodeccuoHanbHoro odpazopanus / A. B. JlopodeeBa. — 3-e uzn., 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

NudopmarimoHHbIe 31€KTPOHHO-00pa30BaTeIbHBIE PECYPCHI:

No | UcTounuk

/1

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

2 OnexTpoHHO-OMONMMoTeyHass cucrema «M3matenbctBo  Jlawp»/ KoL
NuxenepHo-texunyeckue Hayku (TromI V)
www.e.lanbook.com

3 DnexkTpoHHO-OMOMMOTeUHass cucrema elibrary» /  I[IpaBoobmagaTens:
OO6mecTBO ¢ orpaHU4YeHHON 0TBETCTBEeHHOCTHIO «PYHOby» (RU)
https://elibrary.ru

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

online.ru

12



4. KOHTPOJIb U OLIEHKA PE3VJILTATOB OCBOEHMS YYEBHOI
JUCHUILIAHBI

Kontpons wu  onenka

pe3yJbTaToOB

OCBOGHHUSI  y4ueOHOU

JTACITATUINHEBI

OCYIIIECTBIISIETCS TIPETIOaBaTEIEM B MPOIIECCEe MPOBEACHUS MPAKTHICCKUX 3aHITHI
U J1a0OpaTOpHBIX PabOT, TECTUPOBAHUSA, a TAKXKE BBITIOJHEHUS OOYYArOIIMMUCS
WHIMBHUIYAIbHBIX 33JJaHUH, TPOCKTOB, UCCIICOBAHUA.

PesynbTaTsl 00yyeHus
(oCBOEHHBbIEC YMEHMST)

®opmMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTATOB 00yUYeHUs

OcBocHHbIC YMEHHS:

- periaTh MpPHUKJIAIHbIC 3aJa4H B
obnacTu npodeccHoHAIbHOM
JEATEILHOCTH.

DKcnepTHasi OIEHKA BBITTOJTHEHUS MPAKTUYECKON
pabotel. KonTponbHas pabora.

DKCIepTHas OLICHKA BBIIIOJIHEHHS CAMOCTOSATEIbHON
pabotbl. AuddepeHunpoBaHHbIN 3a4eT.

YcBOeHHLBIE 3HAHUA:

- 3HAYCHHE MAaTEMaTHKH B
npodecCuoHATBHON
JESTeTbHOCTH U TIPU OCBOCHUH
[ICC3;

9KCHepTHaH OLCHKA BBIITOJIHCHU A HpaKTHHGCKOﬁ
pabotel. KonTponsHas padora.

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

- OCHOBHBIE MAaTEMAaTHYCCKHE MECTOIbI

peliCHUd NPHUKIAAHBIX 3ada4d B
obnactu npo¢eCCHOHAIBHON
ACATCIIbHOCTH,

DKcnepTHasi OIEHKA BBITTOJTHEHUS MPAKTUYECKON
pabotel. KonTpomnbsHas padora.

DKCIepTHas OLICHKA BBIIIOJIHEHHS CAMOCTOSATEIbHON
pabotel. luddepeHunpoBaHHbIN 3a4eT.

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

DKcnepTHas OIEHKA BBITTOJTHEHUS PAKTUYECKON
pabotel. KonTponbHas padora.

DKCIepTHas OLICHKA BBIIIOJIHEHHS CaMOCTOSATEIbHON
paboTHI.

JHuddepeHnpoBaHHbIN 3a4eT.

- OCHOBBI HHTETPAJIHOTO U
Qg QepeHINaTbHOT0 HCYHCICHHUS.

DKcnepTHas OIEHKA BBITTOJTHEHUS MPAKTUYECKON
pabotel. KonTponbHas pabora.

OKCIepTHas OLICHKA BBIIIOJIHEHHS CAMOCTOSATEIbHON
pabotel. luddepeHunpoBaHHbIN 3a4eT.
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Pa3paGoruukn:

CO® MI'PH IIperojaBaTellb @% H.C. I'aBpromkuna
CO® MI'PU IperoiaBaTes 2, & W I'.H. 3y6koBa
IKCNePThI:
JOLEHT, KaHUIAaT -
CTHU HUTVY MHUCucC TeXHUYECKUX HayK %\ O.C. Kpasnosa
(MecTo paboTeI) (3aHMMaeMast TOJDKHOCTB) (Hé{zmncs,imnunanm,
bamuus)
CO® MI'P1 IIperno1aBaTeslb MaTEMATHKH /
U HH)OPMAaTHUKHU f-g/w\_\/I“ H.®enoposa
(MecTo paboThI) (3aHMMaeMast JOJKHOCTE ) (n'oz[nI/ICL,HHHuHaﬂLI,
bamums)
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9KCIIEPTHOE 3AK/IIOYEHHUE

Ha pabodvyro MporpaMMy JUCHUILIAHBI «Maremarnka» IO CHELMalbHOCTH:

21.02.02 Bypenue HedTAHBIX M ra30BbIX CKBAKHH.

PaspaGorunku — 3y6koBa ["amnna HuxonaeHa u "aBpromxuna Haramus CepreeBHa, IpenojaBareiiu
CTapooCKOIBCKOTO ¢uwmana (QemeparbHOTO TOCYZApCTBEHHOrO OIOKETHOrO 00pa3oBaTENIbLHOIO
y4pexIeHus Beiciero obpaszoBaHus «PoccHiCKHi rocyJapcTBEHHBIH Ie€0I0ropa3BelOYHbIA YHUBEPCHTET
umeHu Cepro OpHKOHUKUZEN.

PaGoyas mporpaMma COCTOMT U3: IacnopTa paboueit mporpaMMsel y4eOHON AUCIMIUIMHBI; CTPYKTYPBI U
IPUMEPHOTO COJIep)KaHUs Y4eOHON AUCIUIUIMHBL, YCIOBHI peann3alyy y4eOHON JUCIHUILIMHBL, KOHTPOJII U
OIIEHKH PE3yJIbTATOB OCBOCHUS y4eOHOM JUCIUIIINHEL

B pa6Goueit mporpamme 0603HAYECHBI 3a/1a41 ¥ LIEeH Y4eOHOH IUCITUIUINHBI, PEKOMEHIyEMOE
KOJIMYeCTBO YacoB (Juis crermaibHocTd 21.02.02) mpeaycMOTpeHHOE MaKCUMAaIbHON yueOHOI Harpy3Koi
oOyyaromerocst 72 4yaca, B TOM YHCIIE:

00s13aTeNbHOM ay TMTOPHON y4eOHOM Harpy3ku oOyyvaromerocs 48 4acos;

CaMOCTOSATEIbHOM paboThI 0OyJaromerocs 24 yaca.

CoznepxaHue TUCIUILTHHBI COOTBETCTBYET TPeOOBaHUSAM K 3HaHUSIM U yMeHHsiM coriacHo [ITICC3 mo

cnenuanbHocTH M (opmupyeMbiM KomnereHIusMm corigacHo @I'OC CIIO. B paboueit  mporpamme
OTpa)keHbI TeMaThuueckue paznensl: Pazmgen 1. Matematudeckuit anamms: Tema 1.1. Jlupdepennuansaoe u
UHTErpaibHOe ucuncieHne; TeMa 1.2. OObIKHOBeHHBIE AuddepeHnnanbHble ypaBHeHH; TeMa 1.3. Panpl.
Paznen 2.KomimeicHple uncia: Tema 2.1.
KomiutekcHple ynciia B anredOpandeckoit popme; tema 2.2. KoMmmiekcHble 4uciia B TPUTOHOMETPHUECKOM
dopme; Tema 2.3. TlokasarenpHas GopMa KOMIUIEKCHOTO uncia. Pasmen 3. DieMeHTH TMHEHHOH anre6psl:
tema 3.1. Marpuiisl, onpenenuTeny MaTpuil;, TeMa 3.2.00patHas Marpuna; Tema 3.3. CHCTeMBI TMHEHHBIX
ypaBHeHuit. Paznen 4. OCHOBBI TUCKpETHOH MaTeMaTHKU: TeMa 4.1. MHoxecTBa U oTHomeHus. CBolcTBa
otHomenuit. Onepanuu Haa MHOXecTBaMHU. Pazzen 5. OCHOBBI TEOPUM BEPOSTHOCTEH M MaTeMaTHYECKOM
cratucTukd: TeMa S5.1. OcHOBBI Teopwu BeposTHoOcTell; Tema 5.2. CryvailiHas BeIH4YMHA, €€ (QyHKIUS
pacnperenenus; TemMa 5.3. MaTemaTHueckoe OXHAAHHE M AWCIEPCHs ClydaldHOH BenuduHBL Pasmen 6.
MaremaTryecKie METO/IbI PEIICHHUS TIPUKIAJIHBIX 3a1a4 B 001acTH IPOMECCHOHANBHOMN JEATENBHOCTH: TeEMa
6.1. MaTtemaTiuecKye METOIBI PEIIIEHHS IPUKIIAIHBIX 3a1ad B 001aCTH IPO(PECCHOHATBHOH AeATeIbHOCTH.

VpoBHH OCBOEHHs y4eOHOTO MaTepHajga COOTBETCTBYIOT €ro CONEPKAHUIO M 3HAYUMOCTH IS
(dbopmupoBanus 3HaHu#, ymenuit, OK u I1K.

®opMBI W METOABI KOHTPOJS M OIEHKA  COOTBETCTBYIOT pe3yibTaTaM oOydYeHHsd, B T.U.
IpodeCCHOHATBPHBIM U OOLTUM KOMIIETCHIIUSAM.

Crmcok y4eOHBIX M3TaHUI COMEP)KUT JIUTeparypy ¥ MHTEpHET MCTOYHMKHM, MMO3BOJISIOIINE OCBOUTH
cofepikaHne yu4eOHOM TUCIUIUINHBI B IIOJIHOM 00BEME.

Pa6ouas mporpamMMa MOXeT OBITh PEeKOMEHJOBaHA I IPUMEHEHHs B y4eOHOM IIPOLECCE IO
crnenmansaocTr 21.02.02 Bypenne HedTAHBIX M ra30BbIX CKBAKHH.

Jkenepr: I"'H. ®enoposa
TpernoaBaTeslb HHOOPMATUKH U MATEMATUKU
CO® MI'PU Ny
‘ TL
/ (monmucek)
f 5 7
Lopiiiey  PLoh P

S lprprrencose




9KCHEPTHOE 3AK/IIOYEHHUE

Ha pabouyro MporpaMMy TUCHUIUIMHBI «MaremaTtuka» 1O CHEHaTbHOCTH:

21.02.02 BypeHue HeTHAHBIX M Ia30BbIX CKBAKHH.

Pazpa6orunku — 3y6koBa 'anuna HukonaesHa u I'aBpromkuna Haranus Cepreesra, mpernoaBateiy
CT1apooCKOIBCKOTO ¢umrana QenepaTbHOr0 TOCYAAapCTBEHHOIO OIOMKETHOTO  00pa30BaTENLHOTO
ydpexaeHus Boiciiero obpasoBaHus «Poccuiickuii rocy1apCTBEHHBIN re0JI0rOpa3sBeI0YHbIN YHHBEPCUTET
umenn Cepro OpIKOHUKHI3EN.

PaGouas mporpaMMa COCTOHT H3: IacropTa padbodei mporpaMmbl y4eOHOM TUCIUILIMHEL, CTPYKTYPBI U
IIPUMEPHOTO COJIEPIKaHuS YIeOHON TUCIUIIIAHEL, YCIOBUH peanu3anuy y4eOHOH TUCIMILITUHEL, KOHTPOJISI U
OLIEHKH PEe3yJIbTaTOB OCBOCHHSI YUeOHON AUCIMIUINHBL.

B paboueii mporpamMme 0003HaUYEHB! 331a4 U €M Y4eOHOM JUCIUIIIMHEL, PEKOMEHTyEMOE
KoJIM4ecTBO 4acoB (s crnenuanbrocTr 21.02.02) npeaycMoTpeHHOEe MaKCUMAaIbHON y4eOHOM Harpy3Kou
oOyyarormerocst 72 4yaca, B TOM 4HCIIE:

00s13aTeNBHOM ayIUTOPHOM yueOHOU Harpy3ku obydaromerocs 48 4acos;

CaMOCTOSATEIbHOM paboThl 0Oyyaromerocs 24 Jaca.

CojepKaHue IUCIUILIMHEI COOTBETCTBYET TPeOOBAHUAM K 3HAHHAM U yMeHHsaM coriacHo [IIICC3 no
CIIENMAILHOCTH U (popmupyeMmbiM kommeTeHIusM cormacHo PI'OC CIIO. B paboued  mporpamme
OTpa)keHBI TeMaTHyeckue paszmensl: Pasnen 1. Maremartuyeckuit ananus: Tema 1.1. Jludpdepennuansaoe u
HHTErpalbHoe ucuncienue; Tema 1.2. OOpikHOBeHHbIe AuddepeHnnanbaple ypaBHeH s, TeMa 1.3. Pajsl
Paznen 2. KommutekcHble yncia: Tema 2.1.

KoMmmuiekcHrle 4vcna B anrebpanueckoit Gpopme; tema 2.2. KoMIuiekcHble yHciaa B TPUTOHOMETPUIECKOM
dopme; Tema 2.3. TokasarenpHas (opMa KOMILIEKCHOTO 4ucia. Paszen 3. DneMeHTHI IMHEWHOH anreOpst:
tema 3.1. Marpuupsl, onpenenutenu MaTpuil; TeMa 3.2.00parHas matpuna; Tema 3.3. CHCTEMbI JIMHEHHBIX
ypaBHenuii. Pasnen 4. OCHOBBI JUCKPETHOM MaTeMaTHKH: Tema 4.1. MHoxecTBa M oTHOIeHus. CBoicTBa
otHomenui. Onepanuu HaJa MHOXecTBaMHU. Pa3zmen 5. OCHOBBI T€OpHH BEPOSTHOCTEH M MaTeMaTHYECKOM
cratucTuky: Tema 5.1. OcHOBEI Teopwu BeposiTHocTell; Tema 5.2. CiywaliHas BeIH4YHMHA, €€ (QyHKIHSA
pacripenenenus; TemMa 5.3. MaTemarndeckoe OXHJAHHME M JUCIEPCHs CIydaHOH BenwduHbl. Pasmen 6.
MaremaTHdecKie METOIBI PELIIEHUS TIPUKIIAIHBIX 3a1a4 B 00671aCTH TPOQECCUOHANBHOMN JEATENLHOCTH: TeMa
6.1. MaremarnuecKkie METO/IBI PEIIEHHUS TPUKIIATHBIX 33124 B 0071aCTH IPOGECCHOHANBHOMN NeATENbHOCTH.

VpoBHH OCBOEHHs Y4eOHOTO MarepHala COOTBETCTBYIOT €ro COAEPKAHUIO W 3HAYUMOCTH JUIS
¢dopmupoBanus 3HaHu#, ymeruit, OK u I1K.

®opMEl UM METOABI KOHTPOJS M OIEHKH  COOTBETCTBYIOT pe3yJibTaraM OOydYeHHs, B T.9.
Ipo(eCCHOHATBPHBIM U OOIITMM KOMIIETEHIHAM.

Crucok y4eOHBIX M3JaHUM COAEPXKHUT JIUTEpaTypy M VIHTEpHET MCTOYHHUKH, ITO3BOJISIOMIAE OCBOUTH
coziepkanue y4eOHO! TUCIUIUIHHEI B IIOJTHOM 00BEME.

PaGouas mporpaMma MOXeT OBITH PEeKOMEHIOBaHA NI NPHMEHEHHS B y4eOHOM IpoIecce II0
crenuansHoctd 21.02.02 Bypenne HedTAHBIX H ra30BbIX CKBAKHH.

JKenept: 0.C.Kpasnona
JIoneHT,KaHTaT TEXHUUECKUX HayK
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