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1. MACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JITUCHUTLTAHBI
MATEMATHKA

1.1. O6s1acTh NpuMeHeHus1 padoyeil MPOrpaMmbl

PaGouas mnporpamma o0mIe00pa3oBaTeIbHON  Y4E€OHOW  JTUCHMIUIMHBI
«MatemaThKay TpeaHa3HadeHa i1 U3yYeHUs MAaTeMaTHKHA B MPOQPECCHOHATBHBIX
0o0pa30BaTeNbHBIX OpPTaHU3aIUAX, PEATM3YIONINX 00pa30BaTENbHYIO MPOTPAMMY
cpemHero  obmero  oOpa3oBaHMsT B TpeleNax ~ OCBOCHHS  OCHOBHOM
npodeccuonanpHO oOpa3oBaTtenbHO mporpamMMbl CIIO Ha 06a3e OCHOBHOTO
oOmiero oOpa3oBaHHWsI TMPU TOJATOTOBKE CIEIUAIMCTOB CpPETHETO 3BEHA II0
CHEIHAIbHOCTH:

21.02.09 I'maporeosiorusi U MHKEHEPHas Ie0JIOTUS

1.2. Mecro y4eOHOH AUCHUILIMHBI B CTPYKType NPOrpaMmbl IMOATOTOBKH
CIeLMAJTUCTOB CPeIHero 3BeHa
VYuebnas gucnummHa —«MareMatukay — SBISIETCA  YYEOHBIM — MPEAMETOM
o0si3atenibHOM TIpeamMeTHOM obnactu «Martematuku W uHpopmatukny DPIOC
cpeaHero o0Iero 0opa3oBaHus.

B npodeccuonanbHbix 00pa3oBaTENbHBIX OPraHU3ALUSAX, PEATU3YIOIUX
00pa3oBaresibHyI0 MPOTpaMMy CpEeIHEro oOuero oOpa3oBaHUs B Ipejenax
OCBOEHHS MPOrpaMMbl MOATOTOBKM crienuainuctoB cpeaHero 3seHa (IIIICC3) na
0a3ze OCHOBHOTO 001Iero oOpa3oBaHMs, y4yeOHasi auCUUIUIMHA «MaTemaTukay
u3ydJaeTcs B 001e00pa3oBaTeIbHOM ITUKIIE.

1.3. Heaun u 3amaum y4eOHOHl JMCUMIVIMHBI — TPeOOBaHHMS K pe3yJbTaTam
OCBOCHUS Y4eOHOH JUCHUNITIMHBI

Conepxxanue nporpaMmmbl «MaTemaTHKa» HaIpaBiI€HO HA JOCTHXKCHHE
CIIEYIOLINX Ueleu:
* obecnieueHre chOpMUPOBAHHOCTH TPEACTABICHUIN O COLUATIBHBIX, KyJIbTYPHBIX
U UICTOPUUYECKUX (PAKTOpaxX CTAHOBJICHUS MAaTEMaTHKU;
* obecrieueHne Cc(HOPMHPOBAHHOCTU JIOTMUECKOIO, AJITOPUTMHUECKOTO U
MaTEMaTHYECKOTO MBILUICHUS;
* obecrnieueHue c(hOPMHUPOBAHHOCTH YMEHUN NIPUMEHSTH MOJIYyUYEHHbIEC 3HAHUS NIPU
pELICHNHU PAa3JINYHbIX 33/1a4;
» obecneyeHrne CHOPMHUPOBAHHOCTU MPEACTABICHUN O MaTeMaTHKE KaK YacTH
00IIeYeIOBeUeCKON KYyJIbTYphl, YHHBEPCATbHOM S3bIKE HAYKH, MO3BOJIAIOIIEM
ONUCHIBATh U U3y4aTh PEAIbHBIE ITPOLIECCHI U SIBJICHUSI.

OcBoeHue  coaepkaHusi  y4eOHOM — guctumiumHel  «MaremaTukay
oOecrneunBaeT JOCTUKEHHE CTyIEHTaMU CIEAYIOLIUX pPe3y1bmamos:
* IUYHOCMHDBIX:
— c(popMHUPOBAHHOCTh MPEACTABIECHUI O MaTeMAaTHKE KaK YHHUBEPCAIbHOM SI3bIKE
HayKH, CpPEICTBE MOJCIMPOBAHUS SBICHUA M MPOLECCOB, HAEIX M METOoAax
MaTeMaTHKU;



— TIOHUMaHHWE 3HAYMMOCTH MAaTEMAaTHKH JJIs HayYHO-TEXHHYECKOTo Iporpecca,
c(OPMHUPOBAHHOCTh OTHOIICHHSI K MAaTEeMAaTUKE KaK K YacTH OOIICYCIIOBCUCCKOM
KYJbTYpPbl UYepe3 3HAKOMCTBO C HMCTOPUEH pa3BUTHS MaTEMAaTHKH, DBOJIOIUCH
MaTeMAaTUYECKUX HIICH;

— pa3BUTHE JIOTHYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpaXKeHUs,
AITOPUTMUYECKON KYJIbTYPbl, KPUTHYHOCTH MBIIUICHHUS HA YPOBHE, HEOOXOIUMOM
it Oyayuier mpodecCuoHaIbHOM AEATENbHOCTH, I MPOAODKEHHS 00pa3oBaHUs
¥ caM0o0oOpa30BaHus;

— OBJAJICHUE MATEeMaTHYEeCKUMHU 3HAHUSMU W YMEHHSIMH, HEOOXOJMMBIMH B
NOBCEJTHEBHON ~ KM3HHM, JJIS OCBOGHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX
IUCHUIUIMH ¥ JUCHHIUIMH NPOPECCHOHANBHOTO IMKJIA, JUIS  MOTyYSHHUS
oOpazoBanmsi B 00JacTsAX, HE TPeOYIOMMX YIIyOJICHHOW MaTeMaTU4eCKOn
HIOJITOTOBKH;

— TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCIIC CAaMOOOPa30BaHUI0, HA
NPOTSDKEHUM BCEH  KHM3HHM, CO3HATEIBHOE OTHOIIECHHUE K HEMPEPHIBHOMY
00pa30BaHUI0 KaK YCJIOBHIO YCICHIHONW MPOPECCHOHATBHON M OOILICCTBEHHOM
JCSITEITbHOCTH,

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIBHON TBOPYECKOW M OTBETCTBEHHOM
JCSITEITbHOCTH,

— TOTOBHOCTh K KOJUICKTUBHOW pabOTe, COTPYIHUYECTBY CO CBEPCTHHKAMHU B
o0Opa3oBaTeNbHOM,  OOIIECTBEHHO  TMOJIE3HOM,  Y4eOHO-HCCIEA0BATEIbCKOM,
NPOEKTHON M JPYTUX BUIAX ACATEIHHOCTH;

— OTHOIICHUE K MPO(ECCHOHANBHON NEATEIIbHOCTH KaK BO3MOXHOCTH Y4acTHs B
pEIICHHH JIMYHBIX, OOIIECTBEHHBIX, T'OCYAapPCTBEHHBIX, OOIIECHAIIMOHAIBHBIX
npobiieM;

* MEManpeomMemHuix:

— YMEHHUE CaMOCTOSITEIIBHO OMPEIEIIATh 1IeIU IEATSILHOCTH U COCTABJISITh TUTAHBI
NCSITeTbHOCTH,  CaMOCTOSITEJIbHO ~ OCYIIECTBJIATh,  KOHTPOJHMPOBATH |
KOPPEKTHPOBATh JIEATCIBLHOCTh; HCIOJIb30BaTh BCE BO3MOXKHBIC PECYPCHI IS
JOCTHDKEHUSI TIOCTABJICHHBIX IIEJICH M pealM3allii  IUIAHOB JIESTEILHOCTH;
BBIOUPATH YCICIIHBIC CTPATETUU B PA3IMYHBIX CUTYAIUSX;

— yYMEHHE MPOJAYKTUBHO OOIIAThCS U B3aUMO/JICHCTBOBATh B IMPOIIECCE COBMECTHOM
NEATCIIBHOCTH, YYUTBHIBATh TO3UIMM  JPYTHMX YYaCTHHUKOB JIEATEIHHOCTH,
2 (HEKTUBHO pa3pemaTh KOH(DIUKTHL

— BIAQJCHHC HaBbIKAMH II03HABATCJIILHOH, Yy4eOHO-HCCIICIOBATEIIBCKOW U
IIPOSKTHOM JCSATCIILHOCTH, HAaBBIKAMH PAa3pelIeHUS MPOOJIeM; CIOCOOHOCTh W
TOTOBHOCTH K CAMOCTOSATEIFHOMY IMTOMCKY METOJIOB PEIICHHSI MPAKTUICCKUX 3a/1a4,
IIPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHWS;

— TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSATEIBHOM HMH(POPMALMOHHO-
NI03HABATEJIBHOM JICATEIBHOCTH, BKIIIOYAsi YMEHUE OPUCHTUPOBATHLCS B Pa3IMYHBIX
UCTOYHMKAX 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 peIEKCHH KaK OCO3HAHMS COBEPILIAEMbIX
JNEUCTBUIM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB M OCHOBAHWM, IPAHMUIL
CBOETO 3HAHMSI M HE3HAHMsI, HOBBIX ITO3HABATENbHBIX 3aJady U CPEACTB A MX
JOCTUKEHMUS,

— LIEJICYCTPEMIIEHHOCTh B MOMCKAaX M MPUHATUHU PELIEHUH, COOOPa3UTEIbHOCTh U
UHTYULUS, PAa3BUTOCTh IPOCTPAHCTBEHHBIX MPEJICTaBICHUN; CIIOCOOHOCTH
BOCIIPUHUMATh KPacoTy U TapMOHUIO MHPA;

* npeOMemHbIxX:

— c(hOpPMUPOBAHHOCTh MPEACTABICHUH O MaTeMaTHKE Kak 4YacTH MHUPOBOMU
KyJIbTypbl M MECTE€ MAaTeMAaTUKH B COBPEMEHHOM NMBHIM3ALMU, CHOcoOax
ONMCAHWS SIBJICHUU PEAIbHOTO MUPA HA MaTEMATUYECKOM S3BIKE;

— Cc(OpPMHUPOBAHHOCTb TPEJACTABICHUA O MaTEeMAaTHUYECKUX TMOHATHIX Kak
BOKHEHIINX MATEMAaTHYECKUX MOJEISAX, MO3BOJIIIOLIMX ONMUCBHIBATH M M3ydaTb
pa3HbIE TPOLECCHl W SBJICHHS; ITOHUMAaHHE BO3MOXKHOCTM aKCHOMAaTHYECKOIO
IIOCTPOEHUS MaTEMAaTUYECKUX TEOPUIL;

— BIAJACHUE METOJAMH [0Ka3aTeIIbCTB WU AITOPUTMOB DEIICHMs, YMEHHE HX
IIPUMEHSATH, IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XOJE PELICHUS 3a/1a4;

—  BJAJACHME CTaHJApTHBIMH I[PUEMAMH  pPEUICHUS  PAlUOHAIBHBIX U
VPPALMOHAIBHBIX, IOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN
Y HEPABEHCTB, UX CHUCTEM; MCIOJIb30BAHUE I'OTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B
TOM YHUCJE JUIsl IOMCKA MYTH PELICHHs W WIUIKOCTPALlMHA PELICHHs] YPAaBHEHUU U
HEPABEHCTB;

— c(OPMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHUSX MaTEMaTHYECKOTO
aHagu3a W KX CBOMCTBAxX, BJIAJICHUE YMEHHEM XapaKTepHU30BaThb IOBEICHUE
(GYHKIMI, HCIONBb30BAHME TMOJYYEHHBIX 3HAHUW JUIS ONHCAHMS M aHajau3a
peanbHBIX 3aBUCUMOCTEN;

— BIAJCHHE OCHOBHBIMH IIOHATHSAMU O INIOCKUX W IPOCTPAHCTBEHHBIX
reoOMEeTpUUYECKUX (pUrypax, uX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTb YMEHHUS
pacrno3HaBaThb I€OMETpUUYECKHe (UIypbl Ha yepTexax, MOJENISIX U B PEabHOM
MUpE; IPUMEHEHNE U3YyUYEHHBIX CBOWCTB I€OMETpUUYECKUX (uryp u dopmyn s
pelIeHUs TEOMETPUYECKUX 3a7a4 U 3a/1a4 C IIPAKTUYECKUM COACPKAHUEM;

— C(pOpPMUPOBAHHOCTb IPEICTABICHUM O IpoLeccax MU SBJICHUSAX, HUMEIOUIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJIbHOM MHPE,
OCHOBHBIX IOHATHUAX JJEMEHTAPHOW TEOPUHM BEPOSITHOCTEN; YMEHUN HAXOIWUTh U
OLICHUBATh BEPOSITHOCTU HACTYIUICHHS] COOBITUH B MPOCTEHIIMX MPAKTHYECKHX
CUTYyalllsIX U OCHOBHBIEC XapaKTEPUCTUKH CIIyYaMHbIX BEJINYMH;

— BJIAJICHHE HABBIKAMH HCIIOJIb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX MPOIPAMM IPH
pelIeHUH 3a1ay.

B pamkax ocBoenusi yueOHOW AMCHMIUIMHBI «MareMmaTtuka» y CTYACHTOB
bopMHpYyIOTCA CAeAYIONINE 001He KOMIIEeTeHIMH:



Kon HaumeHoBaHue pe3yJibTaTa 00yuyeHUust

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

OK 3 [IpuHauMaTh penieHus: B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTyallMSIX U HECTH
3a HUX OTBETCTBEHHOCTh

OK 4 OcymiecTBIATh TOWCK U HCIOJIB30BaHHE HHGOPMAIMH, HEOOXOIUMOW st
3¢ EKTUBHOTO BBITOJIHEHHS MPO(HECCHOHABHBIX 3a/1a4, TPOPECCHOHATHLHOTO
Y JIMYHOCTHOTO Pa3BUTHS

OK 6 PabGoTate B KO/UIEKTMBE 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 odyuatomierocst 351 yacoB, B TOM YHUCJIE:
00s13aTebHON ayAUTOPHOM yueOHOU Harpy3ku oOy4varonierocs 234 yacos;
caMOCTOsATeNIbHOU paboThl oOyuaromierocst 101 yac;

KOHCYJIbTalluK 16 4acos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0beM y4eOHOM IMCHMIIMHBI H BUABI Y4e0HOIl padoThI

Bua yuyeOHoii padoThI Oo0bem
4acoB
MaxkcumanbHasi ydeOHAas HArpy3Ka (Bcero) 351
O0s13aTesibHAs ayIMTOPHAsA yyeOHasi Harpy3Ka (Bcero) 234
B TOM YHCJIE!
nabopaTopHbie PabOTHI -
ITPAKTUYECKUE 3aHATHUS 117
KOHTPOJIbHBIE paOOTHI -
CamocrosiTesibHas paboTa o0yuyawierocs (Bcero) 101
B TOM YHCJIE!
Pemenue npumepon 25
OnpeneneHre NoaspHbIX KOOPAMHAT TOYEK HA MNIOCKOCTH 2
Pemienne ypaBHEHUI U CHCTEM YPAaBHEHUN 16
[Toctpoenue rpadukoB GyHKUIUN 4
W3ydenne cIoKHBIX PYHKITHI 5
Haxoxnenue GyHkmnmii, 00paTHBIX TaHHBIM 4
HuddepenunpoBanne GyHKIUH 2
HaxoieHrne mpou3BOAHBIX BTOPOTO MOPsJIKa 2
N3yuyenune (u3nueckoro CMbICIa MPOU3BOJAHONW BTOPOTO 2
MOPSAKA.
Haxoxnenue muddepenimana GyHkum 4
Pemenue 3anau 19
N3roTtosienue TabaUI M MOJIeJIEl MHOTOTPAHHUKOB 9
Bpruncinenne  MareMaTHyecKoro  OXKHUIAHHUS  CIIyYalHOMN 2
BEJINYHHBI
[TocTpoeHnne mpoCTpaHCTBEHHBIX QUTYD 5
Koncyabranuu 16

[TpomexyTouHas aTTectanus B (popMe IK3aMeHa
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM
AEATEJBHOCTU CTYAEHTOB.

Coaep:xxanue 00y4eHUsl

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

BBenenue

O3HaKOMJICHHE C POJIbI0 MATEMATHKH B HAyKe, TEXHUKE,
HKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTUAX U
MPaKTUYECKON eATenbHOCTH. O3HAaKOMIICHUE C LEIsIMU
U 3a/1a4aMH U3y4YCHUSI MAaTEMATHKH MTPU OCBOCHUH
npodeccuit CITO u cnenmansuocteit CI10

AJITEBPA

Pa3BuTHne NOHATHS 0 YHCIE

Bremmonnenue apudmerndeckux ASUCTBUN HAJ YHUCIAMH,
couerasl yCTHbIE U MTUCbMEHHBIE IPUEMBI.

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

Kophu, crenenn, jorapugmoi

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

DopMyJIUPOBAHUE OMNPEACIICHUSI KOpPHSI U CBOMCTB
KOpHel. Beluncienue u cpaBHEHUE KOPHEH, BBIIIOJIHEHUE
MPUKUAKY 3HadeHus! KopHs. [IpeobpazoBaHue 4nCIOBBIX
1 OYKBEHHBIX BBIPDOKEHUH, COACPKAIIUX PATUKATIBI.
Broimonnenue pacuetoB mo Qopmynam, CoAepiKaliiM
paJivKabl, OCYIIECTBIISAE HEOOXOIUMBIC MOJICTAHOBKU
npeoOpa3oBaHMs.

Onpenenenue PaBHOCUIIBHOCTH BBIPKEHUI c
panvkanamu. Pemenue nppanvoHaIbHBIX YPaBHEHUH.
O3HaKOMJIEHUE C MTOHSATUEM CTEIIEHU C I€UCTBUTEIbHBIM
IIOKAa3aTeJIeEM. Haxoxnenue 3Ha4YEeHU CTEIICHH,
UCIIONIB3YSl TPU HEOOXOTUMOCTH HWHCTPYMEHTAIBHBIC
CpelCTBA.

3anucelBaHUE KOPHS n-M CTENEHU B BHUJE CTENEHU C
TPOOHBIM TOKa3aTesieM U Ha000POT.

@opMyJIMPOBAHUE CBOWMCTB CTemneHelW. Bpruncienue
CTENEHEH C PallMOHAIBHBIM MOKA3aTeNIeM, BBINOJHEHUE
MPUKHUJIKU 3HAYEHUs CTEIIEHU, CPAaBHEHUE CTEIICHEH.
[IpeoOpa3zoBaHre YMCIOBBIX U OYKBEHHBIX BBIPAKCHHM,
COJEpKAIMX CTENEHU, NMPUMEHSA CBOWCTBA. PemieHue
MTOKA3aTEeIbHBIX YPABHEHUM.

O3HakOMJIEHHE C IPUMEHEHUEM KOPHEW U CTENEHEN Ipu
BBIYMCIICHUM CpPEIHUX, ACICHUH OTpEe3Ka B <«30JOTOM
ceueHUM». PellleHne NpUKIAAHBIX 3aJad Ha CIOXKHbBIE
MIPOLICHTHI

IIpeoOpa3oBanue ajnredpanvyecknx
BbIpasKeHH I

Beinonnenue npeoOpa3oBaHuit BBIPAKECHUH,
IpUMEHEHHEe (QOpMyJ, CBS3aHHBIX CO CBOMCTBaMu
cTerneHel u orapudmos.

Onpenenenue oOJactu JOTTYCTUMBIX 3HAUYEHUU
J0rapu(pMHUIECKOro BBIPAKEHUSI. Pemenue
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| Jorapu(MUYECKUX ypaBHEHUN

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE NIOHATHSA

W3ydyeHnue paaMaHHOTO MeTOJla HW3MEpPEHUs YIJoB
BpalllCHU M MX CBSA3M C TPagyCHOM  MEpOU.
N300paxeHnne yrioB BpalleHUsT Ha OKpPYKHOCTH,
COOTHECEHHE BEJIMYUHBI YTJIa C €0 PACIOJIOKEHUEM.
DopMyJIUPOBAHUE OMPEIEIECHUN TPUTOHOMETPHUUECKUX
GbyHKUMHA JUIST  YIJIOB MOBOPOTa M OCTPBIX  YIJIOB
MPSIMOYTOJIBHOTO  TPEYroJbHUKa U OOBSICHEHHE UX
B3anMOCBA3U

OcHoOBHbIE TPUTOHOMETPHYECKHUE
TOXKIeCTBa

[IpMeHEHHE OCHOBHBIX TPHTOHOMETPHYECKUX 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 (YHKIMI B MMPOU3BEICHUE
U TpPOU3BEIEHUS B CYMMy M MpPUMEHEHHE MpHU
BBIYMCIICHUH 3HAUYEHUS TPUTOHOMETPUUECKOTO
BBIp@XEHUS M yOpolieHus ero. O3HaKOMJIEHHE CO
CBOWCTBAMH CHUMMETPUM  TOYEK HA  E€OUHUYHOU
OKPY)KHOCTH M TpPUMEHEHHE HX JUIs BbIBOAA (GopMyl
MIPUBEICHUS

IIpocreiimme
TPUTOHOMETPHYECKHEe YPABHEHUS
U HepaBeHCTBA

Pemenue no gopmynam u TpUroHOMETPUUECKOMY KPYyTy
MIPOCTEUINX TPUTOHOMETPUYECKUX YpaBHEHUM.
[IpumeHnenne oOOMKUX METOJOB pEIICHUS YpaBHEHUM
(npuBeneHNE K JUHEHMHOMY, KBaJpaTHOMY, METOJ
pa3IoKEeHUsI Ha MHOKUTEIH, 3aMEHbI [IEPEMEHHOM) Ipu
pELICHUU TPUTOHOMETPUYECKUX YPAaBHCHUH. YMEHHE
OTMEYaTh Ha  Kpyre  pelleHus IIPOCTEHUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHTeHC YUCJIa

O3HakoMIICHHE c MOHATHEM 00paTHBIX
TPUTOHOMETPHUYECKUX (YHKIUH.

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

POYHKIINH,

WX CBOMCTBA U TPAGUKHA

®yukuuu. [lonsitue o
HeNpepbIBHOCTH (PyHKIIUMN

O3HakoMJICHHME C TIOHATHEM NEPEMEHHOM, MpUMEpaMu
3aBUCHUMOCTEH MEXTy IEPEMEHHBIMH.

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

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

O3HakoMJIieHHME C  OpuMepamMu  (QyHKUIHOHAJIbHBIX
3aBUCUMOCTEH B pEAbHBIX MPOLIECCaX M3 CMEXKHBIX
JUCIUILINH.

O3HakoMiIeHHE C JI0Ka3aTeIbHBIMU PACCYXACHUSMU

HEKOTOPHIX CBOMCTB JIMHEHMHOW M  KBaJAPATHYHOM
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GyHKIMA, TpPOBENEHHWE  WCCICNOBAaHUSA  JIMHCWHOM,
KYCOYHO-JTUHEHHOH, NpOoOHO-TMHEHHON M KBaJApaTUYHON
dbynkumii, moctpoenne ux rpaduxoB. I[locTpoenne u
yreHue rpaukoB QyHKuui. MccnenoBanue (yHKIHH.
CocraBnenue BUIOB (DYHKIIMH MO JaHHOMY YCJIOBHIO,
pelIeHne 3a1a4 Ha SKCTPEMYM.

Brimonaenue npeobpazoBanuii rpaduka GyHKIIN

Oo0paTHble pyHKINH

W3yuenne moHATHS 0OpaTHON (YHKIMH, ONpEAeICHUE
BHJIa W TIOCTpoeHHe Tpaduka oOpaTHOW (YHKIIHH,
HAaXOXJCHHE €€ O0JacTH ONpeNeNeHus U O00JacTH
3HaueHnil. [lpuMeHeHue CBOWCTB  (QYHKIUNA MpH
UCCIIC/IOBAaHUHM YPaBHEHHWH W peIIeHUH 3a7ady Ha
IKCTPEMYM.

O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (DYHKIIHUU

Crenennsle, moKa3arejbHbIE,
Jorapupmuyeckue u
TPUIOHOMETPUYEeCKHEe PYHKIMH.
OOpaTHbIe TPUTOHOMETPHYECKHUE
byHKun

Brruucnenne 3HadyeHMid  (QYHKIMA TIO  3HAYEHUIO
aprymenTa. OnpezieneHue nojoKeHHst TOYKH Ha Tpaduke
o ee KoopAuHaTaM u HaolOopoT. Vcnonb3oBaHue
CBOMCTB (DYHKIIMI AJIsi CPAaBHEHUS 3HAYCHUI CTENeHEH U
nmorapudmoB. Iloctpoenne rpaduKoB CTENEHHBIX |
norapupMUUecKux QyHKIHH.

Pemenne  moka3aTenbHBIX M JOrapuMUYECKUX
YpPaBHEHMH M HEPABEHCTB 10 M3BECTHBIM AJITOPUTMaM.
O3HakomIIeHUE c MIOHATHEM HEMPEpPhIBHOU
nepuoanveckoil QpyHKIMH, (HOpMyIHpPOBAHHE CBOMCTB
CHUHYCa M KOCUHYCa, IOCTPOCHHE UX TPapuKOB.
O3HakoMJICHHE C MOHITHEM T'apMOHUYECKUX KoJeOaHui
U NIpUMEPAMU TapMOHUYECKUX KOJIEOaHUM AJ OMUCaHUs
IpoIecCOB B (HU3UKE M JPYruxX o00JacTax 3HaHHUSA.
O3HakOMJICHUE C MOHSITUEM PA3pbIBHOWM MEPUOIMYECKON
¢byHkuuu, QGOpPMYNIHpPOBaHUE CBOMCTB TaHTEHCA W
KOTaHT'€HCa, OCTPOEHUE UX IpaduKOB.

[Ipumenenne CBOMCTB (YHKIMHA i  CpaBHEHUS
3HAYCHWH TPUTOHOMETPUUYECKUX (DYHKITUH, pelIeHus
TPUTOHOMETPUUECKHUX yPaBHEHUM.

[TocTpoenue rpadyukoB OOPATHBIX TPUTOHOMETPHIECCKUX
¢byHKUIMH W ompezeneHHe Mo rpadukaM HX CBOUCTB.
Brimonaenue npeodpa3zoBanus rpad)uKoB

HAYAJA MATEMATHYECKOT'O AHAJIM3A

IMocaenoBaTeIbLHOCTH

O3HaKOMIICHHE c MMOHATHEM YHCIOBOM
MMOCJIEI0BATENLHOCTH, criocobamu ee 3aIaHusl,
BBIYMCIICHHUSIMU €€ YJICHOB.

OBHaKOMHeHI/Ie C IIOHATUEM npez[ena
MOCJIENOBATEIILHOCTH.

O3HaKOMJICHHE C BBIYUCICHHUEM CyMMBI OECKOHEYHOTO
YHCIIOBOTO psla Ha TPHUMEpe BBIYUCICHUS CyMMBbI
0eCKOHEeUHO YyOBIBAIOILICH I'€OMETPHUUECKOM MPOTPECcCH.
Pemenne 3amau Ha npuMeHeHHE (OPMYJIBI CyMMBI
0eCKOHEYHO yOBIBAIOIIECH reOMETPUIECKOM MPorpeccuu

IIpou3BoaHasi U ee NpUMeHeHHE

O3HakOMJIEHUE C TIOHATHEM TPOU3BOIHOM.

N3ydenne u GopMylIHpOBaHHE €€ MEXaHUYECKOTO H
T€OMETPUUYECKOTO  CMBICIIA, HW3y4YeHHE  aJTOPUTMA
BBIUHUCJIICHUA HpOHBBOI[HOﬁ Ha anMepe BBIYHUCJICHUA
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MTHOBEHHON CKOPOCTH H YIJOBOTO KO3 dUIHEHTA
KacaTeJIbHOM.

CocraBreHue ypaBHEHHsI KacaTelbHOW B 0OIIEM BHJE.
VYcBoenue mpaBua  auQQepeHIUpOBaHUs,  TaOIUIIBI
MIPOU3BOJHBIX 3JEMEHTAPHBIX (DYHKUIUN, NpUMEHEHHE
s nuddepeHnupoBanus  GYHKLIUH, COCTaBIICHUS
YpaBHEHUS KacaTeIbHOM.

W3yuenne TeopeM O CBS3M CBOWCTB (PYHKUMU U
MIPOU3BOIHOM, (HOPMYIIHPOBKA HX.

IIpoBeneHne ¢ MOMOIIBIO MPOU3BOAHOM HCCIIEIOBAHUS
byHKIMH, 3a7aHHONU (POpMYITON.

VYcraHoBIIEHHE CBSA3HM CBOMCTB (DYHKIIMM U MPOU3BOIHOMN
o uX rpaduKam.

[IpumeneHne NpPOU3BOAHOM [JIsl pELICHHUS 3aJad Ha
HaXO0XJEHUE HauOOJbIIEro, HAMMEHBIIErO0 3HAYEHUS M
Ha HaXO0XKJIEHUE SKCTPEMyMa

IlepBooOpa3Hasi 1 MHTerpaJ

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

Pemenne 3amay Ha NpUMEHEHHE HHTErpaisa Juis
BBIYUCIICHUSA q)HSI/IHGCKI/IX BCJIIMYHUH U HHOHlaﬂeﬁ

YPABH

EHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YPaBHEeHUM
HepaBencrBa u cucremMbl
HEPABEHCTB C ABYMS
nepeMeHHbIMH

O3HaKOMJIEHHE C MPOCTEHIIMMH CBEIEHUSIMU O KOPHSIX
anreOpanvyeckux ypaBHEHUU, MOHATUSAMHU HCCIIEIOBAHUS
YPAaBHEHUU U CUCTEM YPaBHEHUM.

N3ydyeHue Teopuu pPaBHOCWIBHOCTH YpPaBHEHUU H €€
IIPUMEHEHMSL. [ToBTOpEHME 3anmucu peleHus
CTaHJApPTHBIX ypaBHEHHUH, MPUEMOB MpeoOpazoBaHuUs
YPpaBHEHMH JUIsl CBEJIEHUS K CTaHIaPTHOMY YPAaBHEHMUIO.
Pemenne palMOHAIbHBIX, UPPALMOHAIBHBIX,
IIOKA3aTeIbHBIX U TPUTOHOMETPUYECKUX YpPAaBHEHUN M
CUCTEM.

Hcnonb3oBaHne CBOWUCTB M TIpaduKoOB (GYHKIMNA s
pewieHust ypaBHeHui. [loBTOpeHME OCHOBHBIX MPUEMOB
pELIEHUs CUCTEM.

Pemienne ypaBHEHHMII C TPUMEHEHUEM BCEX MPHUEMOB
(paznmokeHUsT Ha  MHOMKUTEIM, BBEIEHUS  HOBBIX
HEU3BECTHBIX, TIOJICTAHOBKH, TPaPUIECKOTO METO/aA).
Pemenne cucrtem  ypaBHEHHUH C  IIPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

O3nakomiieHHEe C OOIMIMMHU  BONPOCAMU  PEIICHUS
HEPABEHCTB U MHCIIOJIb30BAHME CBOWMCTB U TIpaduKoB
(GyHKUIMN TpU pEIIeHUH HEPABEHCTB.

PemeHne HepaBeHCTB W CHCTEM HEPABEHCTB C
MPUMEHEHHEM PA3JIUYHBIX CIIOCOOOB.

[IpuMeHeHne MaTeMaTUYEeCKHX METOJOB I PELICHUS
COoZIep KaTeNbHBIX 3a/1a4 M3 Pa3JInYHbIX 00jacTeil HayKH
U NpakTUKU. HTepnpeTupoBaHue pe3yabTaToOB ¢ Y4ETOM
peabHBbIX OIPaHUYEHUN
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3JEMEHTbI KOMBUHATOPUKHA, TEOPUM BEPOSITHOCTEN U CTATUCTHKH

OcCHOBHBIE MOHATHUS
KOMOMHATOPUKH

W3yuenne npaBuiia KOMOMHATOPUKHM U IPUMEHEHUE TIpU
peleH KOMOMHATOPHBIX 3ajau.

Pemenne KoMOMHATOPHBIX 3a7ad METOAOM Iepedopa u
IO NPaBUJTYy YMHOXKCHHS.

O3HakomJieHME C  MOHATUAMHU  KOMOMHATOPHKH:
pasMEUICHUAMM, COYETAHUSAMH, IIE€PECTAaHOBKAMU U
(dbopmynaMu Al X BBIYHCIICHHUS.

OObsicHeHHe U TpUMEHeHue (HOpMyJ Ul BBIYUCICHUS
pa3MEILEeHN, IEPECTaHOBOK U COYECTAHUM IIPU PEILICHUU
3az1ad.

Osnakomiienne ¢ OuHoMoM HbIOTOHA M TpeyroIbHUKOM
[Tackans.

Pemenune mnpakThyeckux 3ajad C  MCIOJIb30BAaHUEM
NOHATUHI U IPaBUI KOMOMHATOPHKHU

DJIeMeHThI TeOpPHH BEPOATHOCTE

N3yuenne KIacCHYECKOro OMpENeNeHUsT BEPOSITHOCTH,
CBOWCTB BEPOSITHOCTU, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenue npuMeEpOB BBIYUCIICHUS BEPOSITHOCTEH.
Pemenue 3aay Ha BEIYHMCIIEHUE BEPOSITHOCTEH COOBITHIA

IIpencraBiieHne JaHHBIX
(TadJauubl, TMArpamMmbl, rpagukmn)

O3HakoMJICHHE C TPEACTABICHUEM YHCIOBBIX JAHHBIX H
UX XapaKTEePUCTUKAMH.

Pemienue npakTudeckux 3a1ad Ha 00pabOTKY YHCIOBBIX
JAHHBIX, BBIYUCICHHE X XapaKTePUCTUK

I'EOMETPUA

IIpsiMble M MJIOCKOCTH B
NMPOCTPAHCTBE

®opMynupoBka U IIPUBEJICHUE J0KA3aTeIbCTB
MPU3HAKOB B3aUMHOTO PACHOJIOKEHHUS TMPAMBIX U
IJI0CKOCTe. Pacrno3HaBaHme Ha dYeprexax M MOJEIAX
Pa3IMYHBIX CIy4aeB B3aUMHOTO PACHOJIOKEHUS MPSMBIX
U IUIOCKOCTEH, apryMEHTHPOBAHHE CBOUX CYXKICHUM.
DopMyJIMPOBAHUE OIPEIECIECHNUM, TPU3HAKOB U CBOWCTB
MapajuleJIbHbIX W NEPIEHAMUKYJISPHBIX  IJIOCKOCTEM,
JBYTPAHHBIX U JIMHEUHBIX YTJIOB.

BeinonHeHne 1NOCTpOEHUs YIJIOB 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.
N3o00paxkeHne Ha pUCYHKaX M KOHCTPYHPOBAHHE Ha
MOJEJIAX MEPHEHINKYISIPOB U HAKIOHHBIX K IIJIOCKOCTH,
NpSIMBIX, TapaJICNbHBIX IUIOCKOCTEH, YIJIOB MEXIY
OpsIMOM M TUIOCKOCTBIO M OOOCHOBAaHHE TMOCTPOEHUS.
Pemenue 3agau  Ha BBIUKMCIEHUE TIE€OMETPUUECKHUX
BennuuH. ONKCBIBaHWE pacCTOSHUA OT TOYKH [0
IJIOCKOCTH, OT TMPAMOM 0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXKIY CKPEIIMBAIOIIUMUCSA HPSIMBIMH,
MEXY TPOU3BOIBHBIMU (PUTYpaMU B TPOCTPAHCTBE.
@OopMyIMpPOBaHHE U JI0KA3BIBAHUE OCHOBHBIX TEOPEM O
paccTostHUsIX  (T€OpEM  CYILIECTBOBaHUS, CBOMCTBA).
N300paxkeHne Ha yeprexax M MOJEISIX PACCTOSHUS U
0o0OCHOBaHME CBOMX cCyxneHuidd. OmpeneneHue u
BBIYMCIICHHE PACCTOSHUMN B mpocTpaHcTBe. [IpumeHeHue
dbopMynl U TeopeM IUTAHMMETPUM [UIsl PEIICHUs 3ajad.

19




O3HakomieHne c MTOHSATHEM NapajyIeIbHOTO
IIPOCKTUPOBAHUSA U €ro cBoMcTBaMH. POpMyIHpOBaHUE
TEOpeMbl O IUIOIIAJAA  OPTOTOHAJBHOM  MPOEKIIMH
MHOT'OYTOJIbHUKA.

[Ipumenenne Teopuw s OOOCHOBAHHS TIOCTPOCHHUH H
BBIYMCIICHUH.

ApryMEHTHPOBaHUE CBOMX CYXAEHHUM O B3aUMHOM
PaCTONI0KEHUU MPOCTPAHCTBEHHBIX PUTYD

MHOrorpaHHuKH

Onncanne W XapakTEpUCTHUKA  PA3IMYHBIX  BHJIOB
MHOTOTPaHHUKOB, IIE€PEYUCIEHUE HX DJJIEMEHTOB H
cBOMCTB. M300pakeHre MHOTOTPaHHUKOB U BBITIOJIHEHUE
IIOCTPOEHHUS Ha  H300pakeHUsIX u MOJEIIAX
MHOT'OTPaHHUKOB.

BplunciieHne JIMHEMHBIX 3JEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX KOH(UTYpAIUIX, apTyMEHTUPOBaHHE
CBOUX CYXICHUMH.

XapakTepucTuka U HM300pakeHHE CEUeHHUs, pPa3BEPTKHU
MHOT'OTPaHHUKOB, BBIYHCIICHHE iouanen
noBepxHocTel. [locTpoeHune mpocTelmux ceueHuid Kyoa,
npu3Mbl, nupamusl. [Ipumenenue ¢GakToB U CBEACHUN
13 INIAHUMETPUU.

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

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

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

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

XapakTepucTuka M M300pakKeHUEe TeJ BpalleHMs, HUX
pPa3BEpPTKH, CEUECHUS.

Pemrenne 3amay Ha NMOCTPOEHHE CEUEHUH, BBIYHMCIICHHE
JUIMH, PpacCTOSAHUM, yrioB, ruiomane. IIpoBeneHue
JIOKA3aTeNIbHbIX PACCYKJIECHHM IIpU pElIeHUuW 3ajad.
IIpuMeHeHHEe CBOMCTB CUMMETPUU IIPU PELICHHUH 3a7ad
Ha TeJla BpalleHusi, KOMOWHAIMIO Tel.

N300pakeHNe OCHOBHBIX KPYTJIBIX TET WM BBITIOJHEHUE
PUCYHKA IO YCIIOBUIO 3a7a4u

HN3mepenus B reomeTrpuu

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

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

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

W3yuenne ¢GopMyn s BBIYMCIEHHUS  IUIomIaneit
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MOBEPXHOCTE MHOTOTPAHHUKOB M TEJ BpallCHUS.
O3HaKOMJICHHE C MCTOJOM BBIUMCJICHHS ILJIOIIAIN
MMOBEPXHOCTHU C(ephl.

Pemenue 3aay Ha BBIYMCIICHHE TUIOMIAAEH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopanHaTtbl 1 BeKTOPBI O3HakomieHue C TOHATHEM BekTopa. W3yueHue
JEKAPTOBOM CHUCTEMBI KOOpPAMHAT B IPOCTPAHCTBE,
MOCTPOCHHUE TIO 3aJaHHBIM KOOpPJIMHATAM TOYEK W
IIJIOCKOCTEH, HAX0XKICHUE KOOPAUHAT TOYEK.
Haxoxnenne — ypaBHEHUHl  OKpYXKHOCTH,  cepsl,
IJTOCKOCTH. BhIuncienrne paccTOAIHUN MEK1y TOUKaMH.
N3yuenue CBONCTB BEKTOPHBIX BEJIWYUH, MPABUI
pa3ioKEHUs BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
MpaBUJl  HAXOXKJIEHHMS  KOOpPAMHAT  BEKTOpa B
MPOCTPAHCTBE, MpaBUJl  JEHCTBUH C  BEKTOpaMHu,
3a/IaHHBIMUA KOOPJAMHATAMH.

[IpumeHeHue Teopyn NMpU pEeUICHUH 3a]1a4 Ha JEHCTBUSA C
BEKTOPAMH.

N3yuenne  ckanspHOro  NpPOU3BEACHUS  BEKTOPOB,
BEKTOPHOTO  YpaBHEHUs MPsSMOM U IUIOCKOCTH.
[IpumeneHne Teopuu Mpu pPelieHUuH 3aa4d Ha JEHCTBUS C
BEKTOpaMH,  KOOPJMHATHBIA  METOJ, I[PUMEHEHHUE
BEKTOPOB I  BBIUYMCIEHUA BEIUYMH YIJIOB W
paccrostHui.  O3HakOMJIEHME C  JOKa3aTeIbCTBAMHU
TEOPEM CTEPEOMETPUM O B3aUMHOM DPACHOJOKEHUH
MPSIMBIX U IJIOCKOCTEHN C UCMOJIB30BAHUEM BEKTOPOB

3.YCJOBUS PEAJIM3AIIMN YUYEBHOM JJUCHUATLINHBI

3.1. TpeOoBanussi K MHHMMAJIBLHOMY  MAaTEePHAIbHO-TEXHUYECKOMY
o0ecrnevyeHn 10

Peanuzanust yueOHON TUCHUIUIMHBI TpeOyeT HamMuusl yueOHOro KaOuHeTa
MaTEeMaTHKH.

[Tomemienne KkabuHETa JOJIKHO yIOBIETBOPATH TpeOoBaHusAM CaHUTAapHO-
sanuaeMuonorndeckux npasui U HopmaTuoB (CanlluH 2.4.2 No 178-02) u ObiTh
OCHAIIIEHO THIOBBIM 00OPYJOBaHHEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHHUAX, B
TOM YHUCJIE CHEIHAIM3UPOBAHHON yuyeOHOW MeOenpl0 M CpeACcTBaMH O0y4YeHHS,
JOCTaTOYHBIMH [l BBIMOJHEHHsS TPEeOOBaHMW K YPOBHIO MOJATOTOBKU
00yJaronmxcsi.

B kxaOunere 10KHO OBITH MYJIbTUMEIUHHOE 000PYI0BaHUE, TOCPEACTBOM
KOTOPOTO Y4YaCTHUKHA 0O0pa3oBaTeIbHOrO Ipoliecca MOTYyT MPOCMaTpUBaTh
BU3yallbHYI0  MHGOpMAIMI0 1O  MaTeMaTHUKe, CO3/aBaThb  IPE3EHTAlUH,
BUJIEOMATEPHUAIIbI, UHbIE JJOKYMEHTHI.

B cocra y4eOHO-METOIMYECKOTO M  MaTepUAIbHO-TEXHUYECKOTO
obecrieueHus MporpaMMbl Y4eOHOM TUCHUIIIMHBL « MaTeMaTuKa» BXOMAT:

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

* SKPaHHO-3BYKOBBIC ITOCOOWS;

* KOMIUTICKT TEXHHUYECKOH JOKYMEHTAIlMH, B TOM YHCJIE MMAacIlopTa Ha CPeICTBa
00y4eHUS, MHCTPYKIIMH 110 UX MCIIOJIb30BAHHUIO M TEXHUKE O€30IMaCHOCTH;

* OuOIMOTEYHBIN HOH/I.

3.2. UudopMaumoHHoe odecnevyeHne o0yueHust
Ilepeyenb pexoMeHAyeMbIX y4eOHbIX wu3AaHuii, WHTepHeT-pecypcos,
AOTOJTHUTEIbHOM JUTEPATYPBI

OcHOBHas 1uTeparypa:

No
/o

HcTounuk

1

bammakos M.M. MaTtemaruka: anredpa 1 Hadajia MaTEMaTHYECKOTO
aHajM3a, TeOMEeTpHs: YUYSOHUK IS CTY/. YUPEXKISHUN cpel. mpod.
obpazoBaHusl. - 4-¢ usa., crep. / M.M.bammaxkos. - Mockpa: UL
"Axagemus", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekcr :
HETIOCPEICTBCHHBIMN.

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

Bricmias MmaTeMaTrka : y4eOHHUK U IPAKTUKYM JJISI CPETHETO
npocdeccuonanbHoro oopazosanus / M. b. XpumyHosa [u ap.] ; mox odmiei
penakuuent M. b. Xpunynosou, 1. U. Llpiranok. — Mocksa : M3naTenbcTBo
FOpaiit, 2020. — 472 c. — (ITpodeccuonansHoe 06pa3zoBaHue). —

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

JlononHuTtenbHas JIMTeEpaTypa:

No
1/

HcTounuk

4

boromosnio H.B. Ilpaktuueckue 3anatus no mateMatuke. B 2-x 4. Hacts 1.:
yaebHoe nmocooue s CIIO / H.B.boromonos. — 11-e u3a., nepepad. u
non. — Mockga : FOpaiit, 2019.— 326 c. (Cepus : [IpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-08799-4. — TekcT : HENOCPEICTBEHHBIN.

Bboromonos H.B. [Ipaktuueckue 3ansatust no maremaruke. B 2-x 4. Yacts 2. :
yuebHoe nocobue st CI10 / H.B.boromosnos. — 11-e u3a., nepepad. u gom.
— Mockaa : FOpaiit, 2019. — 251 c. (Cepus : IIpodeccuonansHoe
oOpa3zoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEMOCPEICTBEHHBIH.

Jlopogeesa, A. B. MatemaTuka : yaeOHUK JIJIsi CPETHETO
npodeccuonanbHoro oopazopanus / A. B. Jlopodeea. — 3-e uzj., mepepao.
u non. — Mocksa : M3narensctBo FOpaiit, 2020. — 400 ¢. —
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(ITpodheccuonansuoe oopazoBanue). — ISBN 978-5-534-03697-8. — Tekct
: anexkTpoHHubi // OBC KOpaiit [caiiT]. — URL:
(mara ob6pamenus: 01.01.2020).

Jlopogheesa, A. B. MaremaTtuka. COOpHHK 3a/1a4 : y4eOHO-TIPAKTUUECKOE
nocobue i cpeaHero npodeccuoHaaIbHOro 00pa3zoBanus /
A. B. lopodeeBa. — 2-e m31. — Mocksa : M3znarensctBo FOpaiit, 2020. —
176 c. — (ITpodeccuonanproe obpazoBanne). — ISBN 978-5-534-08796-3.
— Texcr : anexkrponnsii / IBC IOpaiit [caiiT]. — URL:

(mara obpamenus: 01.06.2020).

HNudopmanmoHHbie 31€KTPOHHO-00pa30BaATENbHBIE PECYPCHI:

Ne | UcTounuk

n/n

1 OnexTponHas 6udnnoreunas cucrema «budmmoTex. U3narensctBo KAY»
https://mgri-rggru.bibliotech.ru

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

3 DnekTpoHHO-0nOmoTeunass cucrtema elibrary» /  IlpaBooOiamarensb:
OO6mecTBO ¢ orpaHrueHHON 0TBeTCTBeHHOCTHIO «PYHOby» (RU)
https://elibrary.ru

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

online.ru

[Iepnoanueckue nu3nanus:

EcTtecTBeHHBIE 1 TEXHUYECKHUE HAYKH : HAy4. )KypHAI /TIL. pen. A. fl.
XaBkuH. — MockBa : 00O "UznarensctBo "Cnyraukt", 2002 — —

I Beixonut 12 pa3 B roa. — ISBN neuartHoii Bepcun 1684 —2626. — Tekcr :
HETOCPECTBCHHBIMN.
BECTHHK BOPOHEXXCKOI'O 'OCYIAPCTBEHHOI'O
YHUBEPCUTETA. CEPUA : ®DU3NKA. MATEMATUKA : nHayuHbIit

5 | XypHan / yapenutelb : BOpOHEXXCKU roCy1apCTBEHHBIN YHUBEPCUTET. —

Boponex : 2000 — .— Yucno BeimyckoB B rof;: 4. — ISSN neuyaTHoit
Bepcun: 1609-0705. — Tekcr : anextponnsiii // DBC elibrary [caiiT]. — URL
: https : //elibrary.ru (mata oopamenwns: 01.06.2020)
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUWS YUEBHOUN

JUCHUIIIAHBI

KonTpoib W omeHka pe3ylbTaTOB OCBOCHHS YYEOHOW JTUCHUILIIMHBI
OCYULIECTBJISIETCS MpernojaBareyieM B TMPOLEcce NPOBEICHUS MPAKTUYECKHUX

3aHATUM ©W  J1abOpaTOpHBIX padoT,

TECCTUPOBAHUA, a TaAKKC BbIIIOJHCHUSA

00yJarOIMMMUC UHANBUYATbHBIX 3aaHUM, TPOCKTOB, UCCIICIOBAHUI.

Pe3yabTaTnl 00yyeHus
(ocBOCHHBIC YMEHHUS)

®opMbI M METOABI KOHTPOJIS U OLleHKH
pe3yJabTaToOB 00y4eHHsI

* IUYHOCHIHBIX:

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

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

- TIOHMMaHWEe 3HAYUMOCTU MaTEMAaTHKHU IS
HAyYHO-TEXHUYECKOTO nporpecca,
c(hOpMUPOBAHHOCTH OTHOIICHUS K
MaTeMaTHKe KaK K 4YacTH 00Ile4YesIoBeYeCKOn
KyJIbTYypbl 4epe3 3HAKOMCTBO C HCTOpUEH

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

pa3BUTHS MaTeMaTHKH, HBOJIIOLIUEN

MaTeMaTHUYCeCKUX UJICH;

—pa3BUTHE JIOTMYECKOTO MBILIIEHHS, | DKCIIEPTHAs OLIEHKA BBIIIOJHEHUS
IIPOCTPAHCTBEHHOTO BOOOpaXeHUs, | MPAKTUUECKOH pabOoTHI.

QITOPUTMUYECKON KYJIbTYpPBl, KPUTHIYHOCTH
MBIIIJICHUSA Ha YPOBHC, HGO6XO,Z[I/IMOM JJISL
Oynyuieit mpoheccuoHaTbLHOMN ACITEIHHOCTH,
IS [IPOJOJIKEHUS o0Opa3oBaHUs Hu
caM000pa30BaHMsI;

DKcnepTHas OI[EHKA BBITIOJTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

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

\DKcrniepTHasl OIICHKA BBIMTOJIHEHUS
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIBHOU PaOOTHI.

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

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

—  TOTOBHOCTb W  CHOCOOHOCTH K
CaMOCTOSTEIILHOU TBOPYECKOMN u
OTBETCTBEHHOH NEATEIbHOCTH;

DKcnepTHas OI[EHKA BHITOJTHEHHS
PaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITOTHEHHS
CaMOCTOSITENIbHON PaOOTHI.
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—TOTOBHOCTh K KOJUIGKTUBHOW paborTe,
COTPYAHUYECTBY CO  CBEPCTHUKAMU B
00pa3zoBaTenbHON, OOIIECTBEHHO TOJIC3HOM,
y4eOHO-UCCIIEIOBATENIbCKOM, MPOEKTHOH |
JIPYTUX BUJAX JIEATCIbHOCTH;

DKcnepTHas OI[EHKA BBITOITHEHHS
PaKTUYECKON paboTHI.
DKcnepTHas OI[eHKA BBITIOITHEHHS
CaMOCTOSITENIbHOU PaOOTHI.

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

9KCHepTHaH OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHaH OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIBHOU PaOOTHI.

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

JeSATEIbHOCTH; CaMOCTOSITEJIbHO
OCYIIIECTBIISTH, KOHTPOJIMPOBATH u
KOPPEKTUPOBATh NEeSITEIbHOCTD;

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

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

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

DK3aMeH.

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

— BIAJACHHE HAaBBIKAMHU I103HABATEIIBHOM,
y4eOHO-UCCIIEIOBATEIbCKOM U TPOEKTHOM
JEATCIIBHOCTH,  HABBIKAMH  Pa3pELICHHUS
npo0yieM; CIOCOOHOCTh W TOTOBHOCTHh K
CaMOCTOSITCIIBHOMY IIOUCKY METOJI0B
peILIeHNUs TPAKTUUECKHUX 3a]a4, IPUMEHEHUIO
pa3IMYHBIX METOJOB IO3HAHNUS;

OK3aMeH.

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

—  TOTOBHOCTH 51 CII0OCOOHOCTD K
CaMOCTOSITENILHOM uHGOPMAITMOHHO-
HO3HaBaTeJ’IBHOﬁ ACATCIIbHOCTH, BKJIO4Yasa
YMEHHE OPHEHTHPOBAThCS B  Pa3IUYHBIX
UCTOYHUKAX  WHPOpMALUU,  KPUTHUYECKH
OIIEHUBATh u HHTEPIPETHPOBATD
UHPOPMALIMIO, TIOTYYaeMyI0 M3 Pa3IHUHBIX
HNCTOYHHUKOB;

DK3aMeH.

DKcnepTHas OI[EHKA BBITOTHEHHS
PaKTUYECKOH paboTHI.
DKcnepTHas OI[EHKA BBITIOJTHEHHS
CaMOCTOSITENIbHON Pa0OTHI.

- BJIaACHUC SI3BIKOBBIMH cpeacTBamMu:
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.

—  [EeJNeYCTPEMIICHHOCTh B TOHWCKaX W
NPUHATHH pEIIeHUH, cOOOpa3uTEeNbHOCTh U
UHTYHIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEICTaBICHHIA, CIIOCOOHOCTH
BOCIIPUHHMATh KPAcOTy U TAPMOHHUIO MUPA;

YcTHBIN onpoc.

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

* nPpeOMemHuIX:

— c(hopMHPOBAHHOCTH MIPECTABICHUN O
MaTeMaTHKe KaK YaCTU MUPOBOMN KYJIbTYpbI U
MECTE MaTEMAaTUKU B COBPEMEHHOM
UBUJIM3AIUH, CTIOCO0aX OMUCAHUS SIBICHUN
peaIbHOTO MUpa Ha MATEMaTHYECKOM SI3bIKE;

YcTHBIN onpoc.

TectupoBanue.

OKcrnepTHas OLEHKA BBIITIOJIHEHUS
PaKTUYECKOH paboTHI.
OKcIepTHas OLEHKA BBIIIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— c(opMHUPOBAaHHOCTh MPEJACTABICHUNA O
MaTE€MaTUYECKUX MOHATUAX KaK Ba)KHEHIIMX
MaTEMATHYECKUX MOJEIAX, IO3BOJIAIONINX
ONMUCBHIBATh U U3Yy4aTh pa3HbIC MPOLECCH U
SBJICHUS; ITOHMMAaHHE BO3MO>KHOCTH
AKCHOMaTHYECKOTO ITOCTPOCHHUS
MaTEMaTU4YECKUX TEOPH;

TectupoBanue.

9KCHepTHa5I OLCHKA BBIITOJIHCHU A
MIPaKTUYECKOU PabOTHI.
9KCHepTHa5I OLCHKA BBIITOJIHCHUA
CaMOCTOSITEIIbHOW PaOOTHI.

— BHIAJACHHE METOJAMH JOKAa3aTClIbCTB U
aJTOPUTMOB pelieHus, YMEHHE nX
NPUMEHATb, MPOBOJUTH  JIOKA3aTEJIbHBIC
pacCyXJIeHHs B XOJ€ PEIICHUs 3a/1aY;

TectupoBanue.

OKcInepTHas OLEHKA BBIIOJIHEHUS
PaKTUYECKOH paboTHI.
OKclnepTHas OLEHKA BBIIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— BJIaaAC€HUC CTaHAAPTHBIMU IMIpUCMaMHU

PCIICHUA pallnOHAJIbHBIX n
HppannoOHaIbHBIX, ITOKa3aTCIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPHUYCCKUX

YpaBHEHU U HEPAaBEHCTB, HUX CHCTEM;
HCIIOJIb30BAHUC TOTOBBIX KOMIIBOTCPHBIX
nporpaMM, B TOM 4YHCIIE€ AJIsl TOUCKA MyTH
PCIICHHUA )41 HIUTIOCTpalun peuicHusd
ypaBHEHU U HEPABEHCTB;

TectupoBanue.

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

— cpOpMHUPOBAHHOCTH TMpEJCTaBICHUN 00
OCHOBHBIX  IOHATUSAX  MaTEMaTHYECKOro
aHaM3a ¥ X CBOWCTBAX, BJIAJICHUE YMEHUEM
XapakTepu3oBaTb  IOBEJCHHE  (YHKLHH,
UCIIOJIb30BAaHUE TOJNYYCHHBIX 3HAHUNA IS
OINUCaHUS u aHaiImM3a peanbHbIX
3aBHCHUMOCTEI;

YcTHBIM onpoc.

DK3aMeH.

TectupoBanue.

OKcIepTHas OLEHKA BBIITIOJIHEHUS
NPaKTUYECKOH paboTHI.
OKcInepTHas OLEHKA BBIIIOJIHEHUS
CaMOCTOSITENIEHON PaOOTHI.

— BIAJACHHE OCHOBHBIMU TOHATUAMHU O
IUIOCKHUX u IIPOCTPAHCTBEHHBIX
TreOMETPUUECKUX (HUrypax, HX OCHOBHBIX
CBOWCTBAaX; C(HOPMUPOBAHHOCTb  YMEHMS
pacro3HaBaTh TreoMeTpuyeckre (Gurypsl Ha
yeprexax, MOJIEISIX M B PEaJbHOM MHUDE;

YcTHBIM onpoc.

OK3aMeH.

TectupoBanue.

OKCHepTHas OLICHKA BBIOJIHEHUS
PaKTUYECKOH paboTHI.
OKCHepTHas OLICHKA BBIIOJIHEHUS
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IpUMEHEHHE U3yICHHBIX CBOMCTB
reomeTpuueckux ¢uryp u dopmyn ans
peLIeHUs] TEOMETPUYECKUX 3aJad M 3a7ad C
NPAaKTUYECKUM COJCPKAHUEM;

CaMOCTOSITEIIBHONW PaOOTHI.

— chOpPMUPOBAHHOCTh MPEACTaBICHUN O
mpoueccax M SABICHUAX,  MMEIOIIMX
BEPOSITHOCTHBIA XapaKTEP, CTATUCTUYECKHUX
3aKOHOMEPHOCTSIX B PEAJbHOM  MHpE,
OCHOBHBIX IMOHATHUSAX 3JIEMEHTAPHON TEOPUH
BEPOSATHOCTEM; YMEHHUI HaXOOUTh Hu
OLICHUBATh  BEPOSITHOCTH  HACTYIUICHUS
COOBITUII B TMPOCTEHIINX NPAKTUYECKUX
CUTyallUsiX MU OCHOBHBIE XapAKTEPUCTUKU
CIIyYalHBIX BEJINYMH;

DK3aMeH.

TectupoBanue.

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

— BIIQJCHUE HABbIKAMU HCIIOJIB30BaHUsA
TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IpH
pelIeHuy 3a1ay.

YcTHBIN onpoc.

DK3aMeH.

TectupoBanue.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbBHONU PaOOTHI.
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PazpaboTuniKu:

CO® MI'PH nperoaaBaTenb ( 7‘7;{ H.C. I'approiukuHa
=

COD MI'PH [peno/aparens z Zyh/ T .H. 3y6kosa

JKcHepThi:

JOKTOP TEXHHYECKHX HavK,

CTH HUTY «MHCuC» 3aB.Kadeapoil MaTeMaTHKH E.I' Kabynosa
(MecTo paboTh) (3aHMMaeMas T0JKHOCTE) NOANHCE,HHULIHAITB,
hamiius)

penojapaTeink MaTeM aTHKH

COd® MI'PH _ 1 MH(QOPMATHKH Jg{i_\ [.H.MejopoBa
(mecTo pabors) (3anuMaemas J0KHOCTD) (moANHCE HHALHAIEL,
davuIng)
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JKCHEPTHOE 3AKJIIOYEHHE
Ha pabodyIo IpOrpaMmy THCUHTITHHEI «MaTeMaTHKa» MO crenHaTbHoCTH (0a30BbIi VPOBEHB):
21.02.09 I'njaporeo orus ¥ HIKCHEPHAS re0a0T 1.

PaspaGoruuxu — 3ybxosa ['anvaa HukomacsHa 1 Tappromknna Haramas Cepreera, MPeno/Iasarein
CTapoocKOIBCKOrD dunuata QenepanbHOT0 TrOCYAApCTBCHHOIO flopKeTHOTO  OOpasoBATEILHOTD
YUpeAICHHS BBICIIEro 00pa3soBaHHA «PocewiicKuil ToCyAapCTBEHHBIH reoNoropa’Bei0gHbIH YHHBEPCHTET
pvenn Cepro OpuKOHHKR/ICH.

PaGoyas mporpaMMa COCTOHT M3 TAcnopTa paGoueii mporpamMMsl y4eOHOH AHCLHMILTHHEL, CTPYKTYPBI H
MPHEMEPHOTO COACPEKAHHA yueOHOH THCHHTIIHHBL YCIIOBHI peamH3alii y4eOHoi JHCIIHILITHHBI, KOHTPOJIA H
OLEHKH Pe3y/IbTaToB OCBOEHHA yIeOHOH TUCITHILTHHEL.

B pafogeii nporpamme 0003HAYCHB 33/IATH H 1ETH yaeOHOMN AHCLHIUIHHBI, PEKOMEHLYEMOE
KOMEYECTBO Yacos Amd crennaisroctd 21.02.09 , npeaycmMoTpeHHOE MaxcHMATBHOIT yueDHOH HATPY3KH
obyuatoieroes 351 Jac, B TOM YHCIIC: _

oBs3aTenpHOl ayauTopHOl yueOHOH Harpy3KH obyuaromerocs 234 Jaca;

CAMOCTOATENBHOH paboTHI/KOHCYTETAUNH 00y Halomerocs 111/16 1yacoe.

CollepikaHue JHCIMIIAHBL ofecnedyuBacT IOCTHHKCHHE CTyACHTAMHU JMYHOCTHBIX, NMPEIMETHBIX H
MeTanpe/IMETHbIX PE3y/IbTATOB COTIACHO npumepmoii mporpamme (PIAY ®UPO) mo crenuansuocTy. B
pafo4ux TpOrpaMMax OTPaeHEl TEMATHHECKHS pazmensi: Tema 1. PaspaTne MOHATHA O MHCIC, TEMA 2
YpaBHeHnus u HepaBeHceTRa, TeMa 3. KopiH, CTENCHH H norapadMbl, Tema 4. DIeMEHTEL KOMOHHATOPHKH
5.0cHOBE! TpHrOHOMETPHH, Tema 6. DYHKIHH H HX cpolicTpa, Tema 7..Hauana MareMaTH4eCKOro aHaIM3:
tema 8. MmTerpat u ero npaMesenue Tema 9. KoopauHaThl H BEKTOPEL, Tema 10. TIpameie # NIOCKOCTH I
npocTpancTse, Tema 11 MHOTOrpanHHKH H KPYIUIEIE TEMa 12. Tena u MOBEPXHOCTH BPAIICHHS, TEMA 13
W3meperns B reoMeTpasy Tema 14. DnemMenTs TEOPHH BCPOATHOCTEH H MATEMATHUECKOH CTATHCTHKH.

DopMEl B METOIL KOHTPO/A M OLEHKH COOTBETCTBYIOT pesy/ibTatan obyyenns, B T.4. ODUUN
KOMIeTEHIMAM.

Crmcox yueOHBIX H3TAHWI COJIEPIKUT JTHTEpaTYpPy H VHTepHeT HCTOUHHKH, MO3BOMISIONE OCBOHTI
coaepikanne yueOHOl IHCIHILTHHEL B I0/THOM oOLeMe.

PaBouasi mporpamMMa MOKeT ObITh PEKOMCH/0BAHA LA npHMeHeHns B y4eOHOM Ipolecce I
cretmansaoetn: 21.02.09 Tuaporeoiorns U HIDKEHEPHAs [CONOTHI. -

OKenept: I'.H. ®epopoea
npenoiaBaTelh HHPOPMATHKH [ MATCMATHKH
CO@P MI'PH i
- ./fl - s I
(moamucl



IKCIMEPTHOE 3AK/IIOYEHHE
Ha padovyIo NporpaMMmy MMCHHIIHHEL «MarteMatHkay 1o CHeMaTbHOCTH (6a30BLIH YpoBeHs):

21.02.09 TuaporeoJorus B HIGKEHEPHAS TCOT0THS,

Paspabotunkn — 3yOkora Tanuna Hukonaeena H aspiomkuua Haramua CepreepHa, mpenofaBarcin
CrapoocKoILeKoro huamana eneparbHOTO TOCYIAPCTBEHHOTO OHOUKETHOrO 00paloBaTelILHOrO
Y4PeRIeHHA BRICIICrO 0Opasoranus «Poccuiickui TocyJapeTBeHHbIH renIoropa3BeA0uHbIH YHHBEPCHTET
Hmenn Cepro OpmKOHHKHIEY.

Pabouas mporpamma cocront 3 macnopra paboucii nporpamMmel yueOHOH THCHHIIHALL CTPYKTYPLI K
NPHMEPHOTO COAepkaHus yueOHOH THCIMNIHNLL, VCIOBHH peain3aniy yueOHoH THCHHIITHALL KOHTPO/IS H
OIECHKH PE3yILTATOB OCBOEHHS Y4eOHOH THCIHILIHHbL,

B paboucii mporpamme ofo3HaveHBl 3amauM M UedM  y4eOHON IMCIMILIMHEL —peKOMEHAyeMoe
KOJIHHECTRBO 9ac0B A choelHanbHoct  21.02.09, npeayeMoTpeHIOE MaKCHMANbHOR yueOHOH Harpysku
obyuarwomerocs (351 gac), n ToM 9HCTE:

oOA3aTeMbHAN Ay HTOpHas ydeOHas Harpyska obygalomerocs - 234 gaca;
— camMocTosTensHasa pabora/koncynnTanun odyyaomerocs - 111/16 gacos.

Conepxanne THCUMIUTHIEI OOECHEYHBAST IOCTHKCHHE CTYICHTAMH JIMYHOCTHBIX, NPEIMETHRIX H
METANPEJIMETHRIX PE3VABTATOR COTTACHO NpUMepHoil nporpaMye (BLAY OHMPO) no cnennaneHocTH, B
pado4nx NporpaMMax oTpaiKeHsl CIeAVIONIME TeMATHHECKHE Pa3IeLl;

TeMa 1. PazBHTHE TOHATHA O YHC/e,

TeMa 2. YpaBHeHHs H HepaBeHCTERA,

tema 3. Kopel. cTencnn 1 norapupmel,

TeMa 4.91eMenTh KOMOHHATOPHKH,

TeMa 5.0CHOBBI TPHIOHOMETPHH,

Tema 6. @yHKIMHE 1 HX cBOHCTEA,

Tema 7..Hauama MaTeMaTHYeCKOr0 ananusa,

TeMa 8. uTerpan u ero npuMeHenne,

TeMa 9. Koopinsare! B BeKTOpPEL

tema 10, [IpaMele 1 MIOCKOCTH B IPOCTPAHCTRE,

tema 11 Muororpanunkn u Kpyrisle,

Tema 12, Tena o nOBEPXHOCTH BPalIcHAL,

rema 13, Msmepenns B reoMeTpuu,

Tema 14, DIeMeHTEI TEOPHH BEPOSTHOCTEH H MATEMATHIECKDH CTATHCTHRM.

DOPMET H METO bl KOHTPOIIL H OLEHKH COOTBETCTRYIOT pe3viibTaTaM 00y4YeHns, B T.4. 0DLmM
KOMTIETEHIIHAM.

Cimeox y1e0HBIX H3TaHHK CONEpHHT NuTepaTypy W MHTEPHET HCTOYHHKM, HOZBOISIOUIME OCBOHTH
COlepAAHHE YUCOHOH JIMCIMILIHHEL B IOTHOM 00LEMe.

Paboyas nporpaMma MoKeT OklTh PEKOMEHIOBAHA IS TIPHMEHEHHA B yyeOHOM Iponecce mo
cnenuansiocti: 21.02.09 Tuaporeonorns u HIZKEHEPHAN FEOIOIMSL,

Bxcnepr: E.I'. Kabynosa
3aB. Katheapo BHICIICH MaTeMaTHKH
H HE(QOPMATHKH, JT.T.H., JIOIEHT
CTH HUTY MUCHC =

OJLTHCK )

IMonnuce sapepsio. [

HavaneHHUK oTOena kagpos _ H.H. IToponsera
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MHHOBPHAYKH POCCHH

CTAPOOCKOTRCKHA @LIHAl
OEAEPATBHOTO FOCYTAPCTREHHOTO GIOMKETHOTO OBPASOBATEILIOTO YYPERIENHA
BLICIIEL'D ORPAIOBAHHA

Wit TOCY IAPCTBEHHBIH MEQJIOTOPA3BEOYHbIA YHUBEPCHTET
umenn CEPTO OPJKOHWKH/I3E»
(COD MI'PH)

«POCCHICK

COTTIACOBAHO
3aMecTHTEND AIMPEKTOPE 10 CIIO

f--";?,#lf" < E.A. MuiieHKo.
]
&« Of» 06 20T

PAEOYAS MPOIPAMMA YUEBHOM JUCHUTIIMHBI

MATEMATHKA

r. Crapuii Ockon
2021 r.



PaGouas mporpaMma ydeOHOH JMCUMITHHEI paspaboTaHa Ha OCHOBE DenepanbHOro
rocyaapcTBEHHOTO 00pa3oBaTe/IkHOTO CTaHAapTa (manee — ®I'OC) mo crenHasbHOCTH CPEHETO
npocteccHonanpHOro 00pasoBaHus (1anee - CIIO):

21,0209 Cuaporeo/iorns i HEZKeHepHAs Teoorns (yTB, NPHKA30M MunobpHayxu Pocenn or
18.04.2014 Ne 490).

Opranmzanus-paspaboTIHK:

CrapoockoibcKnit GumHan (eepaTbuore rocynapcTBEHHOTO GromKeTHOrO 00pa3oBaTENbHOIO
yupem/IenHa BBICILEro obpazosanns  «PoccHCKHA FOCYIApCTREHHBI  TE0N0rOpasBeTOTHbIH
yaupepcuter mvenH Cepro OpUKOHHKHIZEN (COD MI'PH)

Pazpaborink:
denoposa anwna HukonaesHa, nperofasaTeb COd MI'PH

PACCMOTPEHA M OIOBPEHA
Ha 3aceIaHHH TPeAMETHO-IHKIOBOH KOMHCCHH
MaTemaTHKH, Qu3ukA ¥ HHQOpMaTHKH
Tpotokon Ne 4 oT ¢ 27 » wercen’ 2021 T.
IMpencenarens IIK: _Z ;;f# s T H. 3ybkopa

PEKOMEHIOBAHA
yaeGHO-METOIHIECKHM OTAEI0M COD MI'PHU
« Of» Titcriy 2021lr., 7
Haganerux YMO: j%ffﬁw%ﬂ TpyGuaHHHOBA




COJIEPKAHME

1. IACIIOPT PABOYEWM ITPOI'PAMMbBI YYEBHOU JIUCIAUTLIIMHBI

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

3. YCJOBUSA PEAJIN3AIIMU YYEBHOM T CIUILIMHBI

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

cTp.

11

13



1.

1.1.0

MACIIOPT PABOYEM MPOI'PAMMBbI YYEBHOM JUCIHUIIJIUHBI
MATEMATHUKA

0J1acTh MPpUMEHEHUs1 padoyYeii MporpaMmbl
PabGouast mnporpamma y4yeOHON JUCHUIUIMHBI SBJISETCS YacThblO IMPOTPaAMMBI

noAroToBku cneruanuctoB cpennero 3seHa (IIIICC3) B coorBerctBUM ¢ PI'OC 1o

crenu

anpHOocTH CITIO 21.02.09 I'maporeosiorus U MHKEHEPHAask re0JI0THS.

1.2. Mecro Yy4eOHOWl JIMCHUIVIMHBI B CTPYKType MPOrpaMMbl MOATOTOBKH
CIEeNUAJNCTOB CPeHero 3BeHa

Hay4YH

YyeOHass IUCHUIUIMHA BXOAUT B MATEMATHUYECKUNW W OOILIMIl €CTECTBEHHO-
BIY IIAKII.

1.3. Hean wu 3agaum y4eOHOHW JMCUMIUIMHBI — Tpe0OBaHUSI K pe3yJbTaTam
OCBOCHUS Y4eOHOM JUCIUIIMHBI

B pe3ynbraTe ocBoeHHs y4eOHOM TUCIUTUIMHBI 00YYaIOIIHIICs TOMKEH YMeTh:

pelaTh NpUKJIaJHbIE 3aJa4M B 00JaCTH MPOPECCUOHANIBHOMN 1€ATEIbHOCTH.

B pe3ynbraTe 0cBOeHUs Y4eOHOM TUCHUIUIMHBI 00YYarOIUICs TOJIKEH 3HATD!
3HaYEHUE MATEMAaTUKU B MPO(ECCHOHAIBHON NEATENBHOCTH U IPU OCBOCHUU
[IICC3;

OCHOBHBIE MaTE€MaTHUYECKHE METOJIbl PEIICHUs MPUKIATHBIX 3a7ad B 00JacTu
PO eCCUOHATEHOM S TEIBHOCTH;

OCHOBHBIE TIOHATHSA U METOJIbl MaTEMaTUUECKOIO aHaIn3a, IMHEHHON anreOpsl,
TEOPUM KOMIUIEKCHBIX YHCEJ, TEOPUU BEPOSATHOCTEM M MaTeMaTHYECKOU
CTaTUCTHUKU;

OCHOBBI HHTEIPAIbHOIO U AU(PPEpEeHINaTbHOIO UCUUCTICHMUS.

B cootBerctBun ¢ ®I'OC CIIO no cneunansHocty 21.02.09 I'mpporeonorus u

WH)XCHEpHAsl T€O0JIOTHsl B paMKax OCBOCHHS y4yeOHOM AUCHMILIUHBI «MaTtematuka» y
CTYACHTOB (DOPMHUPYIOTCS CIEAYIONNE KOMIETCHIIUN:

Kon \ HauMeHoBaHue pe3yJbTara 00y4eHust
O01mue koMneTeHIMHU

OK 1 [ToHumMaTh CyUIHOCTh M COLMAJIBHYIO 3HAUYMMOCTh CBOEHM Oynyiieit
npodeccuu, MPOSIBIISITH K HEW YCTOWUYNBBIA MHTEPEC

OK 2 Oprann3oBbIBaTh COOCTBEHHYIO [E€SATEIbHOCTh, BBIOMPATH THUIIOBBIC
METOABl W CIOCOOBI BBHITIOJHEHHUS MPO(EeCCHOHATBHBIX —3ajad,
OILICHUBAThH UX I(PPEKTUBHOCTH U KAYECTBO

OK 3 [IpuHuMaTh pelieHuss B CTAHJAPTHBIX U HECTAHAAPTHBIX CUTYyalUsiX U
HECTHU 32 HUX OTBETCTBEHHOCTh

OK 4 OcyiecTBIsATh MOUCK U HCIOJb30BaHKUE MHGOPMAIIUA, HEOOXOAUMOI
st 3(Q@PEKTUBHOrO  BBHINOJHEHUS  MPOQPECCHOHANBHBIX — 3ajiad,
PO EeCCHOHANBHOTO U JIMYHOCTHOTO Pa3BUTHUS

OK 5 Hcnonp3oBaTh WH(DOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJOTUH B
poecCHOHATLHON AESITEIPHOCTH




OK 6 Paborath B koJulekTMBE M KoMaHjae, 3(P(EKTUBHO oOOIIATHCS C
KOJUIETaMH, PYKOBOJICTBOM, TOTPEOUTEISIMU

OK 7 bpate Ha ce0si OTBETCTBEHHOCTh 3a pPabOTy WIEHOB KOMAaH/IbI
(MOJYMHEHHBIX ), pE3yJIbTaT BHIMOJHEHUS 33/ IaHUI

OK 8 CaMOCTOSATENIbHO  OMpEAeNATh 3aJadd  MNPOPECCHOHATIBHOTO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCSI CaMOOOPa30BaHUEM, OCO3HAHHO
TJIAHUPOBATH MOBHITIICHUE KBATM(DUKAITUN

OK 9 OpueHTUpOBaThCA B YCIOBHMSIX YaCTOM CMEHBI TEXHOJIOTHA B
npodeccCuOHaNbHOMN eI TeIbHOCTU

IIpodeccuonanbHbIe KOMIIETEHIMHA

[K 1.5 Onpenensath 3amacbl IMOJA3€MHBIX BOJ U OILICHMBaTh HMHXKEHEPHO-
r€0JIOTUYECKHUE YCIOBHS TEPPUTOPUN U CTPOUTEIBHBIX MJIOMIAJOK.

[K 2.5 OdopmiiATh 3KCIUTYyaTalMOHHYI0O U PEMOHTHYIO JOKYMEHTAIUI0 C
MCI0JIb30BaHUEM MH(OPMAIIMOHHBIX TEXHOJIOTHH.

I1K3.1 OpraHu3oBBIBaTH pabOTy EPCOHANIA HA YUACTKE.

1.4. KosimuecTBO 4acoB Ha 0CBOeHHEe padoyeil MPOrpaMMbl y4eOHOI 1M CHUILTHHBI

MaxkcumanbHas yueOHast Harpy3Ka oOydaromerocs, B TOM YHCJIe: 72 qaca
OO0s3arenpHas ayAUTOpHas yueOHas Harpy3ka oOydaromnierocs 48 yacos
CamocTtosTenbHas paboTa 00yJaronerocs 22 4aca

Koncynpranuu

2 yaca




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0beM yueOHOM TUCHUIJIMHBI U BUABI Y4eOHOI padoThI

. O0bem
Buna yuyeO6Hoii padoThI
4acoB
MakcumasibHas yueOHasi Harpy3ka (Bcero) 72
Oo0s13aTeIbHAs Ay IUTOPHAs Yy4eOHAasi HATPy3Ka (Bcero) 48
B TOM YHUCJIE:
nabopaTopHble pabOTHI -
IIPAKTUYECKHUE 3aHATHS 32
KOHTPOJIbHBIE pabOThI 1
CamocrosiTesibHasi padoTa 00yuarierocs (Bcero) 22
B TOM YHUCJIE:
pelIeHne MPUMEPOB 12
peleHne 3aaa4 2
pELIEHNUE CUCTEM YPABHEHHUI 2
pellIeHuEe ypaBHEHUM 2
BBIYMCIIEHUE ONPENCIIUTENICH MaTPUIL 2
BBIYMCIICHHE  MATEMAaTHYECKOrO0  OXMJAHUSL U JAUCHEPCUU 2
CIIy4alHOW BEJIMYMHBI
2

Koncyabranuu

[TpomexyTrounas atrectanus B popme nuddepeHunpoBaHHOIO 3a4eTa
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3. YCJIOBHUS PEAJIM3AIIMN YYEFHOM JJUCITUITJIMHBI
3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPHAJIbLHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanmuzanus ydeOHOW IUCHMIUIMHBI TpeOyeT Haauuyus y4eOHOTro KaOuHeTa
MaTeMaTHUKH.
ObopynoBanne y4eOHOTO KaOWHETa: - TIOCAJOYHBIE MeCTa 10 KOJHYECTBY
00yJaroIMXCs;
- pabodee MeCTO MPerno aBaTes;
- KOMIUTEKT Y4eOHO-HATJSITHBIX TTOCOOmit «MareMaTukay,
- 00BEMHBIE MOJIEIIM TEOMETPUUECKUX (DUTYP;
- IUTaKaThI IO TEMaM;
- KJIaCCHAs JI0CKa;
- creriax / mkad st XpaHeHus yueOHO-HATTISHBIX MaTepHalIOB U MOJICIIEH.
Texandeckue cpeAacTBa OOydYEHHUS: KOMITBIOTEP C JIMIIEH3WOHHBIM TMPOTPAMMHBIM
o0ecrnieueHneM; MyJIbTUMEIUIHBINA TIPOEKTOP, IKPaH / MHTEPAaKTUBHAS IOCKA.

3.2. UndopMmaumnonHoe odecnevyeHue 00y4eHunst

Ilepeyenr  pexoMeHayeMbIX  Y4eOHBIX  u3AaHuii, HHTepHeT-pecypcos,
AOTOJIHUTEIbHOM JIMTepaTypPhI

OcHOBHas IuTeEpaTypa:

No HcTounuk
/11
1 bammvakos M.U. Maremaruka: anreOpa v Hadajga MaTEMaTHIECKOTO

aHaNM3a, TCOMETPHS: YUeOHUK JIJISl CTY/l. YUPEXKIACHUN cpell. mpod.
obpasoBanus. - 4-¢ uz., crep. / M.U.bammmaxos. - Mocksa: UL
"Axagemus", 2017. - 256 c. — ISBN 978-5-4468-5988-7. — Tekcr :
HETNOCPEICTBEHHBIH.

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

Briciias MmaTeMaTrka : y9eOHHUK M TIPAKTUKYM JIJIS CPEIHETO
npodeccuonansaoro oopazopanus / M. b. XpuryHosa [u np.] ; moza o0rmieit
penakuuet M. b. Xpunynosoit, 1. U. L{piranok. — Mocksa : 3narenscTBo
FOpaiit, 2020. — 472 ¢. — (IlpodeccronanpHoe 00pa3oBaHuE). —

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

JlononHuTENbHAS IUTEpATypa:

Ne | UcTOUHHK
/1

4 Boromosno H.B. IIpaktuueckue 3aHstus no marematuke. B 2-x 4. Yacts 1.
yaeonoe nocodue mais CI10 / H.B.boromomnos. — 11-e u3z., mepepad. u
non. — Mocksa : FOpaiit, 2019.— 326 c. (Cepus : [Ipodeccuonansroe
oOpa3zoBanue). — ISBN 978-5-534-08799-4. — TekcT : HENOCPEICTBEHHBIH.

) boromosioB H.B. Ilpaktuueckue 3ansatust mo Mmaremaruke. B 2-x 4. Yactsp 2. :
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yueoHoe nmocobue s CI10 / H.B.boromosnos. — 11-e u3zz., nepepad. u gor.
— Mockaa : FOpaiit, 2019. — 251 c. (Cepus : [IpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-08803-8. — TeKCT : HEMOCPEACTBEHHBIMN.

Hopogeesa, A. B. MatemaTuka : y4eOHUK JJIsi CPEHETO
npodeccruoHanbHoro odpazopanus / A. B. Jlopodeea. — 3-e uz., nepepao.
u gon. — Mocksa : U3narenbctBo FOpaiit, 2020. — 400 c. —
(ITpodeccuonansuoe oopazoanue). — ISBN 978-5-534-03697-8. — Tekct
: anextponnbiii // DBC KOpaiir [caiit]. — URL:

(mata oOpamenus: 28.05.2021).

Hopogeesa, A. B. Marematuka. COOpHHK 337124 : Y4eOHO-TTPAKTUIECKOE
nocobwue g cpeaHero npodeccuoHaabHOro 0opazoBanus /
A. B. JlopodeeBa. — 2-e u3a. — Mocksa : 3narensctBo FOpaiit, 2020. —
176 c. — (IIpodeccuonanbuoe odpazopanue). — [ISBN 978-5-534-08796-3.
— Texcr : anextponnsiii // IBC KOpaiit [caiiT]. — URL:

(mara oopamenus: 28.05.2021).

NudopmarmoHHbIe 371€KTPOHHO-00pa30BaTeIbHBIE PECYPCHI:

No | UcTtounuk

11/T1

1 DnekTpoHHas oubnuoreunas cucreMa «budbmoTex. U3narenbctBo KV »
https://mgri-rggru.bibliotech.ru

2 DnekTpoHHO-OMbMnoreyHass cucrtemMa «M3gatenbctBo  JlaHb»/ KO
NuxenepHo-rexunueckue Hayku (TromI['Y)
www.e.lanbook.com

3 OnekTpoHHO-OMOmmoTeyHass cucrema  elibrary» /  IlpaBooOGmamarens:
O6mecTBo ¢ orpanndeHHON 0TBeTCTBeHHOCTHhIO «PYHOb» (RU)
https://elibrary.ru

4 DnexTponHo-GuGmmorteunas cuctema «IBC IOPAMT» / www.biblio-

online.ru

[Tepuoauueckue n3Ianus:

EcTecTBeHHbIE M TEXHUYECKHUE HAYKH : HAay4. )KypHal /Ti. pen. A. .
XaBkuH. — Mocksa : OO0 "UsnarensctBo "CrnytHukt", 2002 — —

! Beixonur 12 pa3 B roa. — ISBN neuatHoii Bepcun 1684 —2626. — Teker :
HEIMOCPEACTBEHHBIM.
BECTHHMK BOPOHEXXCKOI'O 'OCYAAPCTBEHHOI'O
YHUBEPCUTETA. CEPUS : DU3UKA. MATEMATUKA : nHayuHbiid

5 | KypHan / yupenutens : BopoHexxckuii ToCcyAapCTBEeHHbI YHUBEPCUTET. —

Boponex : 2000 — .— Yucio BbinmyckoB B roj: 4. — ISSN neyatHoi
Bepcun: 1609-0705. — Tekcer : anexktponnsiii // DBC elibrary [caiiT]. — URL
: https : //elibrary.ru (naTa obpamenus: 01.06.2021)
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUILIAHBI

Kontpone wu  onenka

pe3yJbTaToOB

OCBOCHHUSI  y4eOHOU

JTACIUATUINHEBI

OCYIIIECTBIISIETCS TIPETOaBaTEIEM B MPOIIECCE MPOBEACHUS MPAKTHICCKUX 3aHITHI
U J1abOpaTOpHBIX PabOT, TECTUPOBAHUSA, a TAKXKE BBHITIOJHEHUS OOYYArOIIMMUCS
WHIVUBUTyTBHBIX 3aJJaHUH, IPOEKTOB, NCCIICTOBAHMM.

PesynbTaTsl 00yyeHus
(oCBOEHHBbIE YMEHMST)

®opMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTATOB 00yUYeHUs

OcBocHHBIC YMEHHS:

- pemiath NPHKIAJHBIC 33Ja4Hd B
obmact  mpodeccuoHaIbHOM
JEATEILHOCTH.

DKcnepTHasi OIEHKa BBITTOJTHEHUS MPAKTUYECKON
pabotsl. KonTponbsHas pabdoTa.

DKCIepTHas OLIEHKA BBIITOJIHEHHS CAMOCTOSATEIbHON
pabotsl. nddepeHnnpoBaHHbIN 3a4eT.

YcBoOeHHLBIE 3HAHUA:

- 3HAauYeHWE MAaTeMaTUKd B
npo¢eCcCuoHATBHON
JESITeTbHOCTH U TIPH OCBOCHUH
[ICC3;

9KCHepTHaH OLCHKA BBIITOJIHCHU A HpaKTHHGCKOﬁ
pabotsl. KonTponbsHas padora.

9KCHepTHaH OLCHKA BBIITOJIHCHU A CaMOCTOSITCIILHON
pabotsl. JInddhepeHninpoBaHHBIN 3a4eT.

- OCHOBHBIE MAaTEMAaTHYCCKHE MCTOIbI

peliCHud HNPHUKIIAAHBIX 3ada4d B
obnactu npo¢eCCHOHAIBHON
ACATCIIbHOCTH,

DKcnepTHas OIEHKA BBITTOJTHEHUS MPAKTUYECKON
pabotsl. KonTponsHas pabora.

DKCIepTHas OLICHKA BBIITOJIHEHHS CAaMOCTOSATEIbHON
pabotsl. AuddepeHnpoBaHHbIN 3a4eT.

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

DKcnepTHas OIEHKA BBITTOJTHEHUS MPAKTUYECKON
pabotel. KontponbHas padora.

DKCIepTHas OLICHKA BBIIIOJIHEHHS CAMOCTOSATEIbHON
paboThI.

HuddepeHnrpoBaHHbIN 3a4eT.

- OCHOBBI HHTETPAJIHOTO U
QG QepeHIaTbHOr0 HCYHCICHHUS.

DKcnepTHas OIEHKA BBITTOJTHEHUS MPAKTUYECKON
pabotsl. KonTponbsHas pabdoTa.

OKCIepTHas OLICHKA BBIIIOJIHEHHS CAMOCTOSATEIbHON
pabotsl. AuddepeHnpoBaHHbIN 3a4eT.
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Paszpaboraiku:

COP MI'PH nperno/laBarelib ,Ta’rih,f’ [.H. denoposa

IKCnepThi:

JIOKTOP TEXHHYECKHX HAYK,
CTH HUTY «MHCHCy 3aB. Ka(e1poi MaTeMaTHKL
(zaHAMaemas 10IAHOCTR)

L.I.KaOymosa_
OTIMHCh LN ATEL
NiEEEREEY

(MeCTo PasoThi)

___ COP MITPH npemno/iasaTelk MaTeMaTHK
{MECTO Patu bl (zarAMasMan IONAKHOCTE) { NOANHC b ANTHTIHATLEL,
Qanmmns )

_ 7. eyt T.H.3ybrosa



IKCIEPTHOE 3AK/IIOYEHHE
HA paboUyIo TIPOrPaMMy JeHiniel «MareMaTika:
M0 CACHHANBHOCTH!
21.62.09 uaporecorns H HHKCHEPHEaN Fe0J0THH.

Pazpadorunk — @enoposa [anuna HukonaesHa, mpenoiasarteis CTaPOOCKOIRCKOTO
$ramaia  heaepaibHOr0  FOCYIAPCTBCHHOT0  OIORETIONO o0pazoBaTEILHONO  YIPSAICHHA
gricimero  obpasosanus  «Poccuiickni rocy/lapeTReHHEIL Feo/Ioropasse/l0uHbIi YIHBEPCHTCT
umenn Cepro OplGKOIHKR/13CY.

PaGoyad mporpaMMa COCTONT W3 CACTYIOLHX PA3c/IOn:

1) Haenopr paboseii nporpaMMel YueOHOR THCUHTIIHHEL

2) CTpyKiypa 1 HPHMEPHOR COTCPRaHHC yueDHOH THCIMITTHbL

3) Veroprs peatnsaiis yaeOHoR THCHHTIHHEL

4) Kontpons u 0llcHKA Pe3yILTaTos OCBOSHHUH yuedHOH THCUHIUTHIILL

B padoueii nporpamve oDO3HAYCHEL LETH H 3a/1a4H H yueOmoil JIHCHHIIMALL @ TaKkme
PL‘!CIJ.\-H'.‘H_'I VEMOC KOUH HCCTRO HACOB:

MEKC T MATRHOHN VaeGHoil narpy3koil ofyuaomerocs 72 4aca. B TOM 4HCIC

afssatennaoii avarTopHoil yuednoii narpy3ku obyuaiomerocs 48 Tacon:

camocToRTE IOl padoTL/KOHCY.ITanHE obyHamnerocs 22/2 4aca.,

Coepaaiie AMCIHIIHHBL COOTBETCTBYET TPEDOBAHHAM K 3HAHHAM H YMEHIM COrIACHO
[T1CC3 o CncUBihHOCTE H o (QOPMHPYEMBIM  KOMIETEHIHAM  CONIACHO droc Cro. B
pafodeii  HporpaMMe OTpakeHbl CHEIYHOMHE TeMATHUSCKHE pazienst:  «MareMaTHuecKuit
anwniy, «KoMITekeHbIC THCAar, « JIEMENTEL JIHICHHOH anreopeis, «OCcHORE AHCKPETIION
mateMarikny,  «OCHOBH  TEOPHH  BEPOATHOCTEH H MATCMATHYECKOH  CTATHCTHRHM.
aMaTemarnueckie MeTOJibl PEIIeHHd TPHKAATHEIN 3a7ad B o0macTi  pofeccHOIanEHON
JACATENBHOCTHY,

YpoRun ocpociis y4ehluoro MaTepHana COOTBETCTRYIOT €10 COTCPRARHIO | FHAYHMOCTH
st popmrrpoBanns sasmii, ysmenni. OK 1 ITK.

Mopusl # METOTE KOHTPOIA H OIEHKH  COOTBETCTRYIOT pesyIhTaTaM OOVHIEHHA. B T.4U.
TpOeCCHOLL BHBM 1 OOUIITM KOMITCTCHIIHAM.

Cinicok yueOHBIX M3TAHHA COACPAMT OCHOBHYIO H NONOTIHTEARHYIO JUTEPATYPY H
MHrepiieT HeTOUIHKH, 2 TalKe NePHOIHTECKHE H3/IaHUA, TIO3BOIMIONIHE OCBOHTE COUCKAHNE
yueDIToH IHCUHTIIHHED B TOJTHOM odneMe.

Padiouis nporpavma MoweT OBITh PEKOMEH/I0BalA A8 NPHMEHeHUH B yuedInoM npolecce
no cielnabhoets 210200 Fraporeoaornd B HEGKCHEPHAN 1'C0.10H,

IKCNEpT: I".H. 3vbrora
peroIaBaTeih MaTCMaTHKH
COd MI'PH




IKCMEPTHOE 3AKJIIOYEHUE
Ha pado9yio MporpaMMy IHCUHMIEHbL «MareMaTHKar N0 CICIHATEHOCTH:

21.02.09 I'maporeoJorua A HHAKCHEPHAH I'e0/I0THIL

Pazpaborunk — @epoposa lanmua llukomaeswa, npenojaparent CTapooCKOIRCKOTO — (huiMana
denepansHOro rocyAapeTBeHHOTO GIOKETHOrO 00pa3oBaATEILHOTO YUPCHKICHHA BLICIIEr0 00pa30BaHHs
«Poccuiickuii rocyiaperredHBH reonoropaiseIouHE yvEneepeuTer tMenn Cepro OpmKoHHKHAEY.

PaGouas mporpaMMa cocToOMT M3 nacnoprta pabouel mporpaMmbl Y4eDHOH JTHCIIHIITHHLL, CTPYKTYPRI H
NPHMEPHOTO COJepskaHus YIeOHOM JANCIMIIIMKEEL, YCIOBHI peamHsalHu yMeDHOH JMCUMIUIHHLL, KOHTPOS
W OLICHKH Pe3yILTATOB OCBOEHHA yueOHOH JAHCIHITHHEL

B paBoueii nporpamme 0f03Ha4eHBI 3a0a4H H 1ISTH YUeDHOH MHCIHILIHHEL PEKOMCHIYEMOe
KOJIMUECTBO yacor g crnenuansaoeTs 21.02.09, npeaycmorpenHoe MaKCHMaIbHOH yueOHOM HATrpy3KoH
obyuaronerocd (72 daca), B ToM YHCTE!

obssare/bHas ayMTopHas yucOHasn Harpyska ofyyalomerocs - 48 gacos;
—  camocTosTeIbHAs paboTa/KORCYIETAlRH obyqaomerocs - 22/2 yaca.

Cojtepranye TACHHIUTHILI COOTRETCTRYeT TpeDOBAHAAM K 3HAHHAM H yMeHuaM cornacuo 1IICC3 mo
crenuankHOCTH H  (popMEpPYeMBIM KoMpereHumsm cornacio @I'OC CIIO. B paboueli  mporpamme
OTpameHsbl ClIeIyIOMHE TEMaTHUECKHE Pas/ieIbl:

Pasnen 1. Marematrdcckmii ananms; Tema 1.1, JinddepeHuHanbHOe H MHTEIPLIbHOE HCUHCICHHE;
tema 1.2. OObIKHOBEHHEIE JH((epeHIHaTbHEE VpaBHeHus; Tema 1.3, Pasl

Pazsien 2. Kommnekenole uncna: tema 2.1 Kommiexkentle uncna B anreOpaudeckoi gopme; Tema 2.2
KoMnnekcHrle uuena B TpuronoMmerpudeckoil dopme; tema 2.3, IlokaszatenbHas (opma KOMILIEKCHOTO
qHCIIA.

Pazen 3. DnemeHTHl nuHeiiHo# anredpsr: Tema 3.1, Marpuusl, OUpeie/HTCIH MATPHI, TeMma
3.2.00patnas marpuua; TeMa 3.3. CHeTeMbl TMHEHHRIX YPARHEHHIL.

Pasmen 4. Ochomwl jguckperHoil marematuiu: Tema 4.1. Muowectsa u orHomenus. CroiicTBa
oTHOmemHH. Onepalny Hall MHOKECTRAMH.

Pazjien 5. (OCHOBLI TCOPHH BEPOATHOCTEN M MareMarwHeckol cTaTHCeTHEH: Tema 5.1, OCHOBLI TEOPHH
BeposiTHoCTeit; Tema 5.2. Cnyuaiinas semnunHa, ee (yHKIMA pacnpeaencHHa; TemMa 3.3, MareMaTHYeCKoe
OHOAHHE H JUCIEPCHH CJIVUAHHON BCTHYHHEL

Pasnen 6. MareMaTnueckue MeTOAbl PElICHAA TPHKIATHBIX 2aja4 B 00NacTH mpodeccHoHalbHOMH
AesrenkHocTH: Tema 6.1, MaremaruueckMe MeTOJBl  PeIICHHS IPMEJNAAHBIX 3a1a4 B obnactw
npoheccHOHABHON JeATeNBbIHOCTH.

VpoBHH ocpoeHMsi y4eDHOIO MaTepHaTa COOTBETCTBYHYI €rQ CONCPIKAHHMIO H 3HAYMMOCTH T4
(hopmuposanng OK u ITK.

@opMbl M METOABI KOHTPONS M OLEHKH  COOTBETCTBYIOT pe3yabraram o0ydemus, B T.W.
nMpogiecCHONANLHBIM H 0DIINM KOMIIETEHIHAM.

Concok yvaedHbIX W3aunil comepUT muTeparypy U HuTepHeT HCTOUHHKH, NO3BOJSIONINE OCBOHTL
cofepikanne yueOHoH TUCIHMIUIMHBL B IIOJHOM 00BEME.

Pabouas mporpaMMa MoKeT ObITh peKOMEHIOBANA I1A NPAMEHeHMs B y4eOHOM Ipomecce no
cneunannnoetd 21.02.09 I'maporeosorna u nuskenepuas reoJo0rHs.

DKCIEpT: E.T. Kabvnora
zaB.Kadenpoi Beiciell MaTeMaTHKA
H HHGOPMATHKH, I.T.H., AOLEHT
CTH HUTY MHCHUC

[loanuce 3aBepsio.

HauankHHK o1/1e1a Kanpos H.H. lNososisiesa
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