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Pabouas nporpamma yueOno# mucuunnuuel «Martemartuka» paspa0orana Ha OCHOBe
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OCHOBHOIO 001iero oOpa3oBalAd ¢ Noay4eHHeM cpeHero odmero obpazosanus (ITpotokom Ne3
o1 21 mona 2015 r. Perucrpaumonnsiii HoMep peuensnn 377 or 23 moma 2015 r.), ¢ yuetom
pexomeniaimi GIAY «OUPO» no oprasusansy nonyuenns cpeatero obmero obpasoBaHus B
npeienax — OCBOGHMA  00pa30BaTeNBHBIX  NPOTPAaMM  cpemHero  mpodiecCHOHATLHOIO
oOpazopanus(mporokon Ne3  or 25.052017 1) s chneuwankHocTedl  cpelHEro
npodeccHonaneHoro obpazopanng: 21.02.08 [pukaagnan reogesss.
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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
CHEIUATBHOCTSIM:

21.02.08 IIpukaagHasi reoae3us

1.2. Mecro y4eOHOH AUCHUILIMHBI B CTPYKType NPOrpaMmbl IMOATOTOBKH
CIeLMAJTHUCTOB 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 TUCHUIJIMHBI:
Copnepxxanue nmporpammbl  «MareMaTWka)  HampaBlIeHO Ha  JIOCTHIKEHUE
CIIEYIOLINX Ueleu:
* obecrieueHre chPOpMHUPOBAHHOCTU MPEACTABICHUN O COIHMANIBHBIX, KYJIbTYpPHBIX
U UICTOPUUYECKUX (PAKTOpaxX CTAHOBJICHUS MAaTEMaTHKU;
* obecrieueHne Cc(HOPMHPOBAHHOCTU JIOTMUECKOIO, AJITOPUTMHUECKOTO U
MaTE€MaTUYECKOr0 MBIIUICHHUS;
* obecrnieueHue c(hOPMHUPOBAHHOCTH YMEHUN NIPUMEHSTH MOJIYyUYEHHbIEC 3HAHUS NIPU
pELICHUH Pa3IMYHbIX 3a1a4;
» obecneyeHrne CHOPMHUPOBAHHOCTU MPEACTABICHUN O MaTeMaTHKE KaK YacTH
00IIeYeIOBeUeCKON KYyJIbTYphl, YHHBEPCATbHOM S3bIKE HAYKH, MO3BOJIAIOIIEM
ONUCHIBATh U U3y4aTh PEAIbHBIE ITPOLIECCHI U SIBJICHUSI.

OcBoenue  comepkaHusi  y4eOHOM — TUCHUIIIMHBI — «MaTtemaTuka»
oOecrneunBaeT JOCTUKEHHE CTyIEHTaMU CIEAYIOLIUX pPe3y1bmamos:
* IUYHOCMHDBIX:
— JIP 4 - mposiBASIONMA M JIEMOHCTPUPYIOIIMK YBaXX€HHE K JIIOIAM TpyHa,
OCO3HAIOIIUHI IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsuuiics K pOpMUPOBAHUIO B



CETEeBOM CpeJie IMYHOCTHO U MPOPECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO
cruenay;

* MemanpeomMemHubix:

— YMEHHUE CaMOCTOSATENIBHO OINPENEIATh LEIH AEATEIbHOCTH U COCTABIATh IIJIaHbI
NEATEIbHOCTH; CaMOCTOSITEJIBHO OCYLIECCTBIISTH, KOHTPOJIMPOBATH "
KOPPEKTUPOBATh JEATENBHOCTD; HCIIOIb30BAaTh BCE BO3MOXHBIE PECYpChl IS
JNOCTHIKCHHSI IIOCTABJICHHBIX LEJIEH W peaU3alMM IUIAHOB JESTEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUN B PA3IMYHBIX CUTYAIHIX;

— YMEHHE MPOAYKTHUBHO OOIIATHCS M B3aUMOJICHCTBOBAThH B MPOIIECCE COBMECTHOM
JNEATENIbHOCTH, YYUTBHIBATh MO3WMLHMM JPYIMX YYaCTHHKOB J€ATEIIBHOCTH,
3¢ (HEKTUBHO pa3pemaTh KOH(DIUKTHI;

— BIQJCHHE HaBbIKAMU MO3HABATEJIbHOHM, Yy4eOHO-HCCIENOBATENbCKOW U
NPOEKTHON JEsATeNbHOCTH, HAaBBIKAMHM DPAa3pelIeHUs] MpoOieM; CHOCOOHOCTh U
TOTOBHOCTb K CAMOCTOSITEJIBHOMY IIOMCKY METOJIOB PEIICHUSI IPAKTUYECKUX 3aad,
IIPUMEHEHUIO PA3JIMYHBIX METOIOB [TIO3HAHNS;

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITENbHOM  HMH(OPMAIIMOHHO-
II0O3HABATEJILHOM JEATEIbHOCTH, BKJIIOYAsl YMEHUE OPUEHTUPOBATHCS B PA3JIMUHBIX
UCTOYHUKAaX MH(OpMalMM, KpPUTUYECKH OLEHUBAaTh M HMHTEPIPETUPOBATH
UH(pOPMAIMIO, IOJYYaEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

— BJIAJACHUE A3BIKOBBIMHU CPEICTBAMHU: YMEHME SICHO, JIOTMMHO M TOYHO M3J1ararb
CBOIO TOUYKY 3PEHUS, UCIIOIb30BaTh aICKBATHBIE 3bIKOBBIE CPECTBA;

— BJIaJICHHE HAaBbIKAMU MMO3HABATEIHHON peIIEKCHH KaK OCO3HAHMSI COBEPILIAEMBbIX
JNEUCTBUM U MBICIMTENBHBIX MPOLECCOB, UX PE3YIbTATOB M OCHOBAHWM, T'PAHHIL
CBOEr0 3HAaHMS W HE3HAHMs, HOBBIX IIO3HABATEIBHBIX 337a4 U CPEACTB Ui MX
JOCTUKEHUS,

— IEJICYCTPEMJICHHOCTh B IMOUCKaX W MPUHATHU PELICHHH, COOOpa3uTEIbHOCTD
UUHTYULUS, Pa3BUTOCTb IPOCTPAHCTBEHHBIX MPEJCTABICHUN; CIIOCOOHOCTH
BOCIIPUHUMATh KPacOTy U TAPMOHUIO MHPA;

* NPEOMEmHbIX:

— c(opMUpPOBaHHOCTh TMPEJACTABICHUH O MaTeMaTHKEe KaK 4YacTH MHUPOBOMU
KyJIbTYphIM MECT€ MATeMAaTHMKH B COBPEMEHHOW UMBWIM3AIMHU, CIIOCO0axX
OMHCaHUs SBICHUHPEATIbHOTO MUpPa HA MATEMATUYECKOM SI3bIKE;

— c(hOpPMHUPOBAHHOCTh TPEJICTABICHUA O MATEeMATHYECKUX TMOHATUSIX Kak
BAKHEUIINX MaTEMaTUYECKUX MOJIEINAX, MO3BOJAIONIMX OINKHCHIBAaTh W HU3Yy4yaTb
pa3HBICIPOLIECCHl UM SIBIICHUS; MOHMMAHHUE BO3MOXKHOCTH aKCHOMAaTHYECKOTO
MOCTPOCHUSIMATEMATUYECKUX TEOPUIL;

— BIIQJICHHE METOJIaMH JI0KA3aTeJIbCTB M AJITOPUTMOB PEIICHHS, YMEHHE HX
MPUMEHSIThH, TPOBOJIUTH I0KA3ATEIIbHBIE PACCYXKIEHUS B XOJI€ PEIICHUS 3a/aY;

—  BJaJCHHE CTaHJApTHHIMU TNpPHUEMaMH  pEHIeHUS  pPalUOHANIbHBIX U
UPPALMOHATIBLHBIX,[TOKA3aTeNIbHBIX, CTEMIEHHBIX, TPUTOHOMETPUUYECKUX YpPaBHEHUN
Y HEPaBEHCTB, UXCHUCTEM; MCIOJIb30BAHNE TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM, B
TOM YHCIIe JUIsl TIOMCKAa MYTH PEHICHHS M WUIIOCTPALlMU PEIICHUs] YPaBHEHUN U
HEPaBEHCTB;



- c(OpMHPOBAHHOCTH IIPEACTABICHAN 00 OCHOBHBIX MTOHATHSX
MaTEMaTUYECKOrOAHAIN3a U UX CBOWMCTBAX, BJIAJICHUE YMEHUEM XapaKTEepU30BaTh
NOBelEeHNE (PYHKLMN, HCHOJB30BAaHUE IIOJYYEHHBIX 3HAHMWA JUIsl ONHUCAHUSA U
aHaJIN3a PEAIbHBIX3aBUCUMOCTEN;

— BJAJCHHE OCHOBHBIMH IIOHATHSAMU O INIOCKUX U IPOCTPAHCTBEHHBIX
reOMETpUUYECKUX (PUrypax, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTb YMEHHUS
pacrno3HaBaThb IeOMETpUUYecKHe (UIypbl Ha yepTexkax, MOJENSIX U B PEabHOM
MUpE; MPUMEHEHHNE M3YyUYEHHBIX CBOWCTB TeOMEeTpUyecKux (uryp u Gopmyn ass
peleHns reOMEeTPUYECKUX 3a7a4 M 3aJ1a4 C IPAKTUYECKUM COJEPKAHUEM;

— Cc(pOpPMUPOBAHHOCTh MPEICTAaBICHUI O TMpolLeccax U SBICHUSAX, HUMEIOUINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEaJIbHOM MHPE,
OCHOBHBIX IOHATHUAX JJIEMEHTAPHOW TEOPUHM BEPOSITHOCTEN; YMEHUN HAXOIWUTh U
OILICHUBATh BEPOSITHOCTU HACTYIUICHHS] COOBITUH B MPOCTEHIIMX MPAKTHYECKHX
CUTYyallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJINYMH;

— BJIQJICHUE HABBIKAMM HCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM NpHU
pelieHny 3a1ad.

B pamkax ocBoenusi yueOHOW AMCHMIUIMHBI «MaTreMmaTtuka» y CTYyAEHTOB
bopMHpYIOTCA CAEAYIONINE 00IIHEeKOMIIeTEH M HU:

Kon HaumeHoBaHue pe3yJibTaTa 00y4yeHUust
OK 1 [TonnMate CyImIHOCTP H  COIMAIBHYIO 3HAYMMOCTb CBOEH Oymyriei
npodeccuu, MPosIBIISATh K HEH YCTOWYMBBIN MHTEpEC
OK 3 [IpuHauMaTh penieHus: B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTyallUsIX U HECTH

34 HUX OTBCTCTBCHHOCTDH

OK 4 OcymiecTBIATh TMOWCK W HCIOJIB30BaHHE HHGOPMAIMH, HEOOXOIUMOW st
3¢ GEKTUBHOTO BBITOJHEHHS MPO(HECCHOHABHBIX 3a/1a4, TPOPECCHOHATHLHOTO
Y JIMYHOCTHOTO Pa3BUTH

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

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

N JIMIYHOCTHBIX PC3YyJIbTATOB!

Kon
JIMYHOCTHBIX
JInuHoCTHBIE pe3yJIbTaThI
pe3yJIbTaToOB
peajn3anuy NporpaMMbl BOCIUTAHUSA
peanu3anuu
(Oeckpunmopbwi)
NMPOrpamMMbl
BOCIIUTAHUS
[IposiBisitomnii M JEMOHCTPUPYIOIIMM  yBa)XKEHHUE K JIIOASIM  Tpyja,
JIP 4 OCO3HAIOIIMK  IEHHOCTh  coOcTBeHHOro  Tpyaa.  Crpemsmmiics K

(GOpMHpOBaHHIO B CETEBOM cpele JUYHOCTHO H TPOPECCHOHATHLHOTO
KOHCTPYKTUBHOTO «1IM()POBOTO CIIe/1a»




1.4. Koumn4yecTBO 4YacoB Ha OcCBOeHHMe pado4yelli mnporpaMmsbl Yy4eOHOM

AUCHHUIJIMHBI:

MaKCUMaJlbHOW yueOHOM Harpy3ku oOydaromierocsi3S1yacoB, B TOM YHUCIIE:
00s13aTebHON ayAUTOPHOM yueOHOW Harpy3ku oOyyvaronierocs234 4yacos;
caMoCTOsATeNIbHOU paboThl oOyuaromierocst 101 yac;

KOHCYJIbTalluu 16 4acos.

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0beM y4eOHOM IMCHMIIMHBI H BUABI Y4eOHO#l padoThI

Bua yuye6Hoii padoThI O0bem

4acoB
MaxkcumanbHasi ydeOHAs HArpy3Ka (Bcero) 351
O0s13aTesibHAsE ayIMTOPHAsA yyeOHasi Harpy3Ka (Bcero) 234

B TOM 4YHUCJIC:

nabopaTopHbie PabOTHI

MPAKTUYECKUE 3aHATHUS 117

KOHTPOJIbHBIE pa0OTHI -

CamocrosiTesibHasA paboTa o0yuawierocs (Bcero) 101

B TOM YHCJIE:
Pemenre npumepon 25
OmnpeneneHne NoJSIPHBIX KOOPJIMHAT TOYEK Ha MJIOCKOCTH 2
Pemenne ypaBHEHUI U CHCTEM YPABHEHUN 16
[Toctpoenue rpadukoB GpyHKUIMN 4
W3ydenne cIoKHBIX PYHKITHI 5
Haxoxnenue GyHKmii, 0OpaTHBIX TaHHBIM 4
Huddepenurpoanue GyHKIUH 2




HaXO}K,Z[CHI/IC IMPOU3BOAHBIX BTOPOI'O IMMOPAIKA

W3ydyenne (PuU3NYECKOTO CMBICIA MPOU3BOIHON BTOPOTO 2
MOPSIJIKA.

Haxoxnenue auddepenunana GyHkunu 4
Pemenue 3amau 19
W3rotornenne TabauIl M MOJIETIEii MHOTOTPAHHUKOB 9
Bpruncnenne  MaTeMaTHYeCKOTO  OXHUIAHHS  CIIy4allHOMN 2
BEJINYUHBI

[TocTpoenue mpocTpaHCTBEHHBIX QPUTYD 5
Koncyabranum 16

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

Coaep:xanueodyuyeHust XapakTepuCTHKA OCHOBHBIX BUIOB AeSITEILHOCTH CTY/ICHTOB
(Ha ypoBHe Y4eOHBIX el CTBHIA)
Beenenue O3HaKOMJIEHHE € POJIbI0 MATEMATUKH 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. Beipaxenue 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.
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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

Peanuzanus yueOHON NUCIUIUIMHBI TpeOyeT HaMM4Ms yueOHOro kabuHeTa
MaTEeMaTHKH.

O6opynoBanne y4eOHOT0 KaOMHETA:00bEMHBIE MOJACIA T€OMETPUUECKHUX
buryp HarjasaHbIC TOCOOWS, TUIAKATHI IO TEeMaM, IMTOPTPETHl MAaTEMAaTHKOBCTEILIAXK
JUTSL XpaHEHUsT y4eOHO-HATJISAHBIX MaTePHaJIOB ¥ MOJICIICH.

Texaudeckue cpencTBa 00ydeHUs: KiIaccHas J0CKa, aBTOMATH3UPOBAHHOE

pabouee MECTO: HOYTOYK Asus
EEEPCO01PEMN450\1G\1600G\10.1*WiFi\BT\4400mAh\ca.

3.2. UndpopMannoHHoe odecnevyeHne o0yueHust
Ilepeyenbr pexkoMeHAyeMbIX Y4eOHbIX wu3aaHuid, HHTepHeT-pecypcos,

JAOTNOJHUTEILHOMN JTUTEPATYPHI

OcHOBHas JIUTEpaTypa:

Ne HUcTtounuk
/Tt
1 bamvakoB M.M. MaTtematuka: anrebpa ¥ Hayajia MaTEMaTHUYECKOTO
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penakunen M. b. Xpunynosoi, . U. Lipiranok. — Mocksa : M3natenscTBo
FOpaiit, 2020. — 472 c. — (ITpodeccuonansHoe 06pa3zoBaHue). —

ISBN 978-5-534-01497-6. — TekcT : anextponHsiii // ObC FOpaiit [cait].
— URL: (mara oOpareHus:
01.06.2022).

JlononHuTeNbHAS TUTEpATYpA:

Ne | UcTtounuk

/1

4 boromonos H.B. IIpaktuyeckue 3ansatus no maremaruke. B 2-x 4. Yacrs 1.:
yuebHnoe nmocooue s CII0 / 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.

5 boromosnos H.B. Ilpaktuyeckue 3anatus no mateMatuke. B 2-x 4. Hacts 2. :
yuebHoe nmocooue st CIIO / H.B.boromomnoB. — 11-e u3z., nepepad. u jgor.
— Mockaga : FOpaiit, 2019. — 251 c. (Cepus : [Ipodeccnonanpaoe
oOpaszoBanue). — ISBN 978-5-534-08803-8. — TekcT : HEMOCPEICTBEHHBIH.

6 Jlopogeesa, A. B. MatemaTuka : yaeOHUK JIJIsi CPETHETO

npodeccronabHOro odpaszoanus / A. B. JlopodeeBa. — 3-¢ uzm., nepepad.
u jorn. — Mockaa : M3znatensctBo FOpaiit, 2020. — 400 ¢. —
(ITpodheccnonansuoe obpazoBanue). — ISBN 978-5-534-03697-8. — Tekct
: anexkTpoHHubi // OBC KOpaiit [caiiT]. — URL:

(mara obpamenus: 01.01.2022).

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

(mara obpamenus: 01.06.2022).

NudopmarimoHHbie 371€KTPOHHO-00pa30BaTEIbHBIE PECYPCHI:

No
/o

HUcTounuk
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1 DnekTpoHHas oubnroreunas cucteMa «budmoTex. M3narenbctBo KV »
https://mgri-regru.bibliotech.ru

2 OnexTpoHHO-OMOMMoTeuHas cucreMa «M3matenbctBo  JlaHb»/ KO
NuxenepHo-rexuuueckue Hayku (TroMI[Y)
www.e.lanbook.com

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

4 DnekTpoHHO-6ubmoTeunas cuctema «OBC FOPAMT» / www.biblio-
online.ru

[Tepuoauyeckue U3aHus:

EcTecTBeHHbIE U TEXHHUECKHUE HAYKH : HAy4. )KypHas /ri. pen. A. 5.
XaBkuH. — Mocksa : OO0 "UznarensctBo "Cnyraukt", 2002 — —
Beixonur 12 pa3 B roa. — ISBN neuarnoii Bepcun 1684 —2626. — Tekcr :
HEMOCPEACTBEHHBIN.

BECTHUK BOPOHEXCKOI'O TOCYIAPCTBEHHOI'O
YHUBEPCUTETA. CEPUS : DUBUKA. MATEMATUKA : Hay4HbIii
KypHas / yupenurtens : BopoHeKCKHil rocy1TapCTBEHHbBIN YHUBEPCUTET. —
Boponex : 2000 — .— Yucno BoimyckoB B roa: 4. — ISSN neuarnoi
Bepcun: 1609-0705. — Tekcer : anexktponnbiii // DbC elibrary [caiit]. — URL
: https : //elibrary.ru (maTta o6pamienus: 01.06.2022)

4. KOHTPOJIb 1 OLIEHKA PE3YJBTATOB OCBOEHUSI YYEBHOMN
ANCIIUTIJINHBI

KoHTpoib W oOLEeHKa pe3yabTaTOB OCBOCHHS YYCOHOW IUCITUTIIHHBI
OCYIIECTBIJISIETCSI IIPEINOJAaBaTeIeM B IMPOLECCE IMPOBEACHUA MNPAKTUYECKUX
3aHATHH © JTA0OpAaTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBITOJHEHUS
00yJaronMMUCs HHIUBUTYATbHBIX 3aaHUH, IPOEKTOB, UCCIICTOBAHUA.

Pe3yabTaThl 00yueHHs ®opMbI M METOIbI KOHTPOJISI U OLIEeHKH
(oCBOEHHBbIE YMEHMS) pe3yJbTaToB 00y4YeHust
* TUYHOCHHBIX: DKcnepTHas OI[EHKA BBITOTHEHHS
—Cc(OpPMUPOBAHHOCTh ~ NPEACTABICHUNH O | MPAKTUYECKOH paboTHI.
MaTeMaTHKe KaK YHUBEPCAIBLHOM | DKCIIEPTHAs OLICHKA BHITOJHEHUS

S3BIKCHAYKH,  CPEACTBE  MOJEIMPOBAHUS | CAMOCTOSITEILHONU PaOOTHI.
ABJICHUM W IPOLECCOB, MIEAX M METOoJax
MaTEMAaTHUKH;
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- MIOHMMAaHWE 3HAYMMOCTH MATEMATHKH JJIs
Hay4YHO-TEXHUYECKOTO nporpecca,
c(hopMUPOBAHHOCTH OTHOILICHHUS K
MaTeMAaTHKE KaK K 4aCTH OO0IIeUeIOBEYECKOMH
KyJIbTYypbl 4Yepe3 3HAKOMCTBO C HCTOpUEH
pa331/1T1/1;1 MaT€MAaTUKU, BBOHIOHHeﬁ
MaTeMaTHYeCKUX UICH;

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

- PasBUTUC JIOTUYECCKOT'O MBIIJICHHUA,
POCTPAaHCTBEHHOTO BOOOpaXEHUS,
AITOPUTMHUYECKON KYJIbTYPbI, KPUTUYHOCTH
MBIIIICHUST Ha YPOBHE, HEOOXOIMMOM ISt
Oynymieit mpodecCHOHATBHOM IeATENHHOCTH,
Ui TPOJO/DKEHHsT — O0Opa3oBaHUs |
camMo00pazoBaHus;

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

—OBJIAJICHHE MAaTEeMAaTUYECKUMHU 3HAHUSMHU U
YMEHUSMH, HEOOXOTUMBIMHU B MTOBCETHEBHOM
KHU3HH, TUTst OCBOCHUS CMEKHBIX
€CTEeCTBEHHO-HAYUHBIX TUCLUTUIAH "
JTUCIUATUTHH TIPO(ECCHOHANBHOTO UK, JJIS
NOJy4eHUs: oOpa3oBaHHs B O00JIACTIAX, HE
TpeOyomux yriayOJIeHHONM MaTeMaTHYeCKOM
HOJTOTOBKH;

DKcnepTHas OI[EHKA BBITIOITHEHHS
NPaKTUYECKOH paboTHI.
DKcnepTHas OI[CHKA BBITOTHEHHS
CaMOCTOSITENIbHON PaOOTHI.

— TOTOBHOCTb M  CIOCOOHOCTH K
o0pa3oBaHMIo, B TOM qucle
caMo00pa30BaHUIO, Ha TIPOTSHKCHHH BCEH
JKU3HU;  CO3HATENIbHOE  OTHOIIEHHE K
HETPEphIBHOMY 00pa30BaHUIO KaK YCIOBHIO
YCIIEIHOM npodeccuoHaTbHON u
OOIIECTBEHHOH NI TEILHOCTH,

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

— TOTOBHOCTH W  CIOCOOHOCTh K
CaMOCTOATEJIbHOMN TBOPUYECKOM u
OTBETCTBECHHOU ACATCIIbHOCTH,

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

— TOTOBHOCTh K KOJUIGKTUBHOW paboTe,
COTPYIHUYECTBY CO  CBEpPCTHUKAMHU B
o0pa3oBaTeNnbHOM, OOIIECTBEHHO TMOJE3HOM,
y4eOHO-UCCIIeI0OBATEILCKOM, TMPOEKTHOW U
JPYTUX BUJAX IEATEIBHOCTH;

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

—  OTHOHIEHHME K  TNpodecCHOHATHHON
ACATCIIBHOCTH KaK BO3MOXKHOCTHU YYaCTHUs B

peleHuH JHYHBIX, OOIIIECTBEHHBIX,
TOCydapCTBCHHBIX, OGH.IGHaI_[I/IOHaJIBHBIX
npo0Jem;

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

® Memanpedmemnblx:
~YMCHHUEC CaMOCTOATCIBHO ONPCACIATH LECIIN
JACATCIIBHOCTH )51 COCTaBJIATH IIJ1aHbI

NeSITEIbHOCTH; CaMOCTOSITENIEHO
OCYIIECTBIIAT, KOHTPOJIMPOBATH u
KOPPEKTUPOBATh NesITeNIbHOCTD;

HCIIOJIL30BAaTh BCC BO3MOXKXHBIC PCCYPChI AJIA
JOCTHIXCHHUA ITOCTAaBJICHHBIX I.[e.]'[eﬁ n
pcain3anuu I1JIaHOB ACATCIIBHOCTH,

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbBHOU PaOOTHI.
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BBIOMPATH YCTICIITHBIC
Pa3JINYHBIX CUTYaAllUAX

CTpaTeruu B

— yMEHHE TMPOIYKTUBHO OOIATBCA U
B3aMMO/ICMCTBOBATH B MPOIECCE COBMECTHOM
JESTEIIbHOCTH, YYUTHIBATh MO3UIUU APYTUX
YYaCTHUKOB  JICITEIIBHOCTH, dA(PPEeKTHBHO
paspemiatb KOH()INKTHI;

DK3aMeH.

DKcnepTHas OI[EHKA BBITIOTHEHHS
PaKTUYECKON paboTHI.
DKcnepTHas OI[EHKA BBITIOJTHEHHS
CaMOCTOSITENIbHOW PaOOTHI.

— BIAJACHHE HAaBBIKAMU II03HABAaTEIIBHOM,
y4eOHO-UCCIIEIOBATEIbCKOM U TPOEKTHOM
JEATCIIBHOCTH,  HABBIKAMH  Pa3pELICHHUS
npoOyieM; CIOCOOHOCTh W TOTOBHOCTHh K
CaMOCTOSITCIIBHOMY IIOUCKY METOJI0B
pelIeHUs TPAaKTUUECKUX 3a]a4, IPUMEHEHUIO
pa3IMYHBIX METOJOB O3HAHNUS;

DK3aMeH.

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

—  TOTOBHOCTH 51 CIIOCOOHOCTD K
CaMOCTOSITEIILHOM uHGOPMAIIMOHHO-
HO3HaBaTeJ’IBHOﬁ ACATCIIbHOCTH, BKJIFO4Yasa
YMEHHE OPHEHTHPOBAThCS B  Pa3IUUHBIX
UCTOYHUKAX  WHPOpMALUM,  KPUTHUECKH
OIICHUBATh u HHTEPIPETHPOBATH
UHPOPMALIKIO, TIOTYYaeMyI0 M3 Pa3IHYHBIX
HNCTOYHHUKOB;

DK3aMeH.

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

- BJIaACHUC SI3bIKOBBIMH cpeacTBamMu:
YMCHHUE SCHO, JOTMYHO MW TOYHO H3J1araTtb
CBOIO TOYKY 3pCHU, HUCIIOJIB30BaTh
AZICKBATHBIC A3BIKOBBIC CPEACTBA,

DK3aMeH.

YcTHBIM onpoc.

3KCHepTHa5I OLCHKA BBIITOJIHCHUSA
MIPaKTUYECKOU PabOTHI.
3KCHepTHa5I OLCHKA BBIITOJIHCHUA
CaMOCTOSITEIIbHOW PaOOTHI.

— BJIaJeHWC HaBBIKAMH I103HABATCIILHOM
pedaekcuy Kak OCO3HAaHUS COBEPIIAEMbIX
JIEUCTBUIA M MBICIUTEIIBHBIX IPOLIECCOB, UX
pe3yJbTaTOB U OCHOBaHMi, T'PaHUIl CBOETO
3HAHUS ¥ HE3HAHUS, HOBBIX MO3HABATEIbLHBIX
3a/1a4 U CPENICTB JJISl X IOCTHKECHUS,

YcTHBIM onpoc.

TectupoBanue.

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

— 1eNeyCTPeMJIEHHOCTh B TIOMCKaX |
NPHHITHA PEIICHUH, COOOpPa3UTEIbHOCTh H
UHTYULIUSA, Pa3BUTOCTh IIPOCTPAHCTBEHHBIX
MIPEICTABICHU; CIIOCOOHOCTH
BOCIIPUHUMATH KPacoOTy U TAPMOHUIO MUDA;

YcTHBIM onpoc.

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

* NPeOMEmHbIX:

— cpOpMHUPOBAHHOCTH MPEACTABICHUN O
MaTeMaTUKE KaK 4aCTU MUPOBOU KYJIBTYPBI U
MecTe MaTEeMaTHKH B COBPEMEHHON
NUBIIM3AINH, CIIOCO0aX OMUCAHUS SIBIEHUHN
peanbHOrO MUpa Ha MAaTEMaTHYECKOM SI3bIKE;

YcTHBIM onpoc.

TectupoBanue.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
MPaKTUYECKOU PabOTHI.
9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIbHOU PaOOTHI.
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— chOpPMUPOBAHHOCTh MPEACTaBICHUN O
MaTeMaTHYECKUX MOHATHUAX KaK BaKHEHIIIHNX
MaTeMaTUYECKUX MOJENAX, TO3BOJISIOUINX
OMUCBLIBATHL W H3Y4YaThb PA3HBIC IPOLCCChI U
SIBJICHUS; MMOHUMAaHNE BO3MOXKHOCTH
AKCHOMAaTUYECKOI0 IIOCTPOECHHUS
MaTeMaTUYECKUX TEOPHIl;

TectupoBanue.

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

— BIAJACHME METOJAMH JOKAa3aTClIbCTB U
aJTOPUTMOB penieHus, YMEHHE nX
NPUMEHATb, MPOBOJUTH  JIOKA3aTEJIbHBIC
paccy X IeHHUs B XO/I€ PEIICHUS 3a/1a4;

TectupoBanue.

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

— BJIaaAC€HUC CTaHAAPTHBIMU IMpUCMaMU

peiCHUA pallnOHAJIbHBIX n
HppannoOHaIbHBIX, ITOKa3aTCIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPHYCCKUX

YpaBHEHU U HEpPAaBEHCTB, HUX CHCTEM;
HCIIOJIb30BAHUC TOTOBBIX KOMIIBKOTCPHBIX
IporpaMM, B TOM 4YHCIIEe JAJIsl TMOUCKAa MyTH
peliCHUA )41 HIUTIOCTpalun peuicHusd
ypaBHEHU U HEPABEHCTB;

TectupoBanue.

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

— cpOpMHUPOBAHHOCTH TMpPEJCTaBICHUH 00
OCHOBHBIX  IOHATUSAX  MaTEeMaTHYECKOIo
aHalu3a ¥ X CBOWCTBAX, BIAJICHUE YMEHUEM
XapakTepu3oBaTb  IOBEJCHHE  (YHKIHH,
UCITIOJIb30BAaHUE TIOJNYYCHHBIX 3HAHMNA IS
OIHCaHUS u aHaImn3a peanbHbIX
3aBHCHUMOCTEI;

YcTHBIM onpoc.

OK3aMeH.

TectupoBanue.

OKcInepTHas OLEHKa BBIIOJIHEHUS
PaKTUYECKON paboTHI.
OKcInepTHas OLEHKa BBIIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— BJIaA€HHUC OCHOBHBIMHU TIOHATUAMHU O
TUTOCKUX " MPOCTPAHCTBEHHBIX
TreOMETPUUECKUX (HUrypax, HX OCHOBHBIX
CBOWCTBaX; C(HOPMUPOBAHHOCTH  YMECHHSI
pacro3HaBaTh TeoOMeTpudeckue (UTYpHl Ha
YepTekax, MOJEIAX M B PEaTbHOM MHpE;
[IPUMEHEHUE M3Y4EHHBIX CBONCTB
reoMeTpuueckux ¢Guryp u QGopMmyn A
pellleHus] TEOMETPUUSCKUX 3a71ad U 3a/1ad C
NPAaKTUIECKUM COJICPKAHUEM;

YcTHBIM onpoc.

OK3aMeH.

TectupoBanue.

OKcIepTHas OLEHKA BBIIOJIHEHUS
PaKTUYECKON paboTHI.
OKcIepTHas OLEHKA BBIIOJIHEHUS
CaMOCTOSITENIbHON PaOOTHI.

— chOPMUPOBAHHOCTh MPEACTABICHUH O
mpoueccax M SBICHHUSX,  HMMEIOLIUX
BEPOSITHOCTHBIA XapakTep, CTATUCTUYECKHX
3aKOHOMEPHOCTSIX B pealbHOM  MHpE,
OCHOBHBIX MOHSTUSAX 3JIEMEHTAPHON TEOpUHU
BEPOATHOCTEH;  YMEHHMH  HaxoAuTh U
OIICHUBATh  BEPOSITHOCTH  HACTYIUJICHUS
COOBITUH B MPOCTEHIIMX MPAKTUYECKHUX
CUTyallUsiX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYalHBIX BEJIMYMH;

DK3aMeH.

TectupoBanue.

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

— BIIQJCHUE HABbIKAMU HCIOJIb30BaHUsA
TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpH
peLICHUH 3a1a4.

YcTHBIN onpoc.

OK3aMeH.

TectupoBanue.

OKCrnepTHasi OLICHKA BBITIOJIHEHUS
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MPaKTUYECKOU PabOTHI.

9KCHepTHa$I OLCHKA BBIITOJIHCHU A
CaMOCTOSITEIIBHOU PaOOTHI.

Pa3zpaboTuukmu:

CO® MI'PU

IMpenoaaBaTciib

H.C. I'aBpromikuHa
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Pazpaborunku:

CO® MI'PU npenojasareb (Z;% H.C. IaBproikuna
g
COD MI'PH OpenoIaBaTels 2 57;”':’? I'.H. 3y6koBa
JKeneprhi:
IIOKTOP TEXHHUYECKHX HaVK,
3an.kade 1poii BLICEi -
CTH HUTY «MHCuC» ___ MaTeMAaTHKH H HEQOPMATHKH E.I' ' Kabdynoga
{MecTo paGoTh) (FaHHMasMan NOKHOCTE) /o;rnuch, MHHIHANLL, damunma)

¥

NPEMOIaBaTe/lb MATCMATHKH H

COD MI'PHU HHPOPMATHKH ﬁj{w I"."H.®enoposa

(mecTo pabore) (FaHHMEEMES TOKHOCTE) {ﬁcmnnc b, HHHUMANBI, hanMui )



IKCHEPTHOE 3AK.TIOYEHHE
Ha pabouyto mporpamMy yueGroi AHCITHILTHHBL
«Marematakay (Gazonmii YPOBCHB)
21.02.08 Tlpukaanuas reo/Ie3nm.

PaspaGoTunkn: 3y6rosa Tamna Hukonaepna u I aBpioiikuHd Hatanua Cepreegna. npernogasaTen
Crapoockonsckoro (inmana (penepansnoro FOCYIAPCTREHHOTD  OI0/BReTHOrO obpazoeatenshon
FHPCHICHNA BLicmero oOpazosamns  «Poceuiickuit TOCYIAPCTBEHHEIH reoIoropatBe10YH b YHHBEPCHTE
uMeHH Cepro Opmxonakumes.

Pabowas mporpamma cocTont m3 naciopra padoue mporpaMmer yuebHoi JUHCITHILTHHEL, CTPYKTYPHI §
HPHMEPHOIO COMCPMAHAS yaebHOT AHCIMILTHHLL yeNoBUH peanuzauuu yuebnoii AHCIHATIIEHKL, KOHTPOJIA §
OLCHKH pe3ylbTaToR OCROCHHUS YUefHON THCUHILIMHLL

B paBoueii porpavMe  0DO3HAYEHE! 3a1a4MH W meum YICOHOH HCHHINIMHLL PEKOMEHAVEMOC
KOIHHECTBO Tac0B JUId CriennatsiocT 21.02.08 » IPEOYCMOTPEHHOS MAKCHMATLHOL yueOHOH Harpysxu
odyuaolerocs (351 9ac), B TOM YHCIe:

—  oldaarennHas dyIHTOpHas ydeOHas HarpysKa obyyaroierocs - 234 Yaca;
~  CaMOCTOSTENbHAS PabOTa/KOHCYIbTAN MK obydalomerocs - 111/16 YACOR,

Conepsanue menummmer oDecleunRaET TOCTHKEHNE CTYACHTAMH JIMMHOCTHBIX, TPEIMETHEIX H
METANPEIMETHRIX Pe3yILTaTOR COrTAacH IpUMEpHOH nporpamme (OIAY DHUPO) no cnenmansuocTy. B
paboueii niporpamme oTpamkenn CHEIYIONIHE TEMAaTHYECKHE Pas,ien!:

TeMa 1. PasBHTHE Noustus o YHCHE,

Tema 2. YpasHenus n HEPABEHCTRA,

Tema 3. Kopaw, ctenenn u JOrapApMLI,

TeMa 4, DreMeHTLI KOMOHHATOPHKH,

TeMa 5, OcHonk TPHTOHOMET]PHH,

TeMa 6. DYHKIHH W HX crolicTEa.

TeMa 7. Havana MaTCMaTHYeCKOI0 aHaTn3a,

Tema 8. MuTerpan u ero OpHMCHEHHE,

Tema 9. Koopanuate u BEKTOPEIL,

TeMa 10. IMpsvbie n nnockocrn » ITPOCTPAHCTRE,

rema 1 1. Muororpasmuky u KpYTIikbIe,

reMa 12. Tena u nosepxuocTH BpallCHHY,

Tema 13. Hamepenns n FCOMETHH,

Tema 14, DneMeHTsI TEOPHE BEPOATHOCTEH H MATEMATHICCKOH CTATHCTHKEL

DopMei B MeTOIEI KOHTPOJIZ M OUCHKH Pe3yNLTaToB OCROCHMS AHCUHIITHHEL  COOTBETCTBYHIT
PE3YNLTATaM 00YYCHMA, B TOM 4HCle 0By KOMIICTEHITHAM.

CriHeoK yueBHbIX H3zanmii COACPIKHT OCHOBHYH) H ACTIONTHHTETLHYIO JIMTEpaTypy, HHPOPMATMOHHEIC
HICKTPONHO-00pasoBaTe LN bie PECYPCHI, NEPHOAHYECKHE W3MAHMS, MO3BOJIAIOMIHE OCBOMTH CojlepikaHme
YICOHOH JIMCUKIUTMHE B MomHOM o0BeMe,

PaGowas nporpamma mower 6ur PEKOMCH/I0BaHA U1 IPHMEHEHTS B VYeBHOM npomecee no
CnclmanbHocTh: 21.02.08 1lpukiagnas reonesms,

IKCnepT: E.I". KaGynoga
AOKTOP TEXHU4ECKHX HayK,
3B .Kahepoli seiciel MaTemaTikn
1 unpoprarnkn CTH HUTY «MUCHC s

Anoanuce)

Vi

~




SKCIHIEPTHOE 3AK/IOYEHHE
Ha pabouyio nporpaMMy JHCHHIHAL «MaTteMarnkay 0o crneuuaibHOCTH (Da3oBhIi YpoBEHE):
21.02.08 IIpuxaagHasi reoge3ns.

PazpaGoranku — 3yOkora 'annna HukonaceHa H [Mappromknnaa Haranua CepreesHa, NpenofaBaTeIH
Crapoockonsckoro Gumnana GeIepaTbHOrO rocyJapeTBeHHOr0 OlokeTHOro  00pa3oBATEIBHOIO
yupemaeHus Beicmero obpazoeanns «PoccuiicKHH rocyIapcTBEHHBIA Te0N0ropasBe/0YHbIH YHHBEPCHTET
umenn Cepro OpamkoHHKH 3.

Pafouas nporpaMMa cOCTOHT H3 NAcTIopTa padouei nporpaMMel yIeOHOH AMCIHIIHHGL CTPYKTYPEL H
NPHMEPHOIO Co/lepikanus VaeOHOI AHCIHIUIMILL, YCIOBHIl peanu3anun y1eOHOH TMCHHIHHBL, KOHTPOIA H
OLIEHKH Pe3yNbLTATOE OCBOEHHS YUeOHOH UCIHILIHHBL

B paboueii upurpa:@ae 0003HA4SHBI 31241 1 LeIH y4eOHOM JINCIHILTHAEL, peKoMeHIyeMoe
KOIIHYeCTBO 4acoB Ui cienuaneHocTH 21.02.08 , npenycmoTperHoe MakcHManbHOM yueOHOH Harpyske
odyusaromerocs 351 qac, B TOM HHCHe:

obszaresHOH ayHTOpHOH y4eOHOH Harpy3kH oOyualomerocs 234 Jaca;

caMocToATelIbHOMH paboThl/KoHCcyasTanHA obydalomerocs 111/16 gacos,

Comepsxanie DHCUMILIHHBEL 0DSCHeHHMBAST JOCTHREHHME CTY/ACHTAMM ITHYHOCTHEIX, NPEOMETHBIX H
MCTANPEIMETHEIX Pe3VILTATOR COIMACHO npuMepHOoii nporpamme (OTAY ®HMPO) no cnenmamsrocTH. B
palouMX NpOrpaMMax OTPameHbl TeMarTHdeckde paitess: Tema 1. Passurue momatus o €mcle, TeMa 2.
Y paBHeHHs H HepaBeHcTBa, Tema 3.KopHH, cTeneHH M morapHdMbL, Tema 4. DAeMEHTbl KOMOHHATOPHKH.
5.0cHOBEI TPHTOHOMETpPHH, TeMa 6. PYHKIMH U HX cBoicTBa, TeMa 7..Hauama maTemaTHueckoro aHamsa
rema 8. Muterpan u ero npumenenue tema 9. Koopiunare: u sexropsl, Tema 10. IlpsMele B miockoctd B
npocTpaHcTee, TeMa 11 Muororpannukn u Kpyrisie Tema 12, Tena u noBepXHOCTH BpalleHHs, Tema 13.
H3mepennd B reoMeTpuH. Tema 14, DIeMeHTE TCOPHH BEpPOATHOCTEH H MaTeMaTHYeCKOH CTATHCTHKH.

MopMEl B METDAE KOHTPOJIS M OUEHKH COOTBETCTBYIOT pe3yiabTaTaM oOy4eHH#A, B T.4. OOIIHM
KOMIOETeHIIHsM.

Crivcok yqeOHRIX W3JaHHHA colepkuT JuTeparypy W HHTepHer HCTOYHHKH, MO3BOIAIONIHE OCBOHTE
comepaanne vuebHOR .HHli;IJ.I‘IlIJIHHM B TOIHOM o0BeMe.

Pabowaa mporpamma MoxkeT OBITE PCKOMEHIOBAHA 111 NPIMCHCHHS B yIcOHOM IIpollecce Mo
cncunatsnocT: 21.02.08 Tlpukaauas reojlesas.

Drcnepr: I'.H. ®enoposa
NpenoJaBaTens HHOOPMATHKH H MATEMATHEH
COD MI'PH —
e

(moamucs)
Je 011l
v £ . >,
gl 1l
- : e ﬁm
Crnecreteq < 10 ommuy @

| BOACTEN
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MHHOBPHAY KW POCCHM
Crapoockoabcknii puianan

(e IepaibHOTO roCy 1apCTBEHHOTO BIOIMETHOrO 00pa3oBaTeIbHOIO VUPEH ICHHS
BBICIIETO 0OpazoBaHHs

«Poceniickuii rocyaaperseHHsIH reosoropazseonbii YHHBEPCUTET HMEHH
Cepro Opxxonuknaze»

(COD MI'PH)
VIBERKIAID. =T, COTJTACOBAHO
Jhirpok ﬂl},gj@qﬁqrpﬂ 3amecTuTens mpexTopa no C110
g/ .__.(‘HHIBOE]“&WB ; i E. A. Munienko
b:%'; " ] l‘.,-'p'

PABOYAS TPOTPAMMA YYEBHOW JUCHUAILTHHDI

MATEMATHKA

r. Crapenii Ockon
2022 r.



Pafoyas nporpamma y4cOHOH [OMCUMIUIMHEL pa3pabOTaHa Ha OCHOBE heepanbHOTO
rocy/IapCTBEHHOTO 0DpasoBarTebHOro cranmapra (natee — @®I'OC) 1o CCUHATLHOCTH CpejHEro
npodeccHonansHoro odpasosanns (nanee - CI10): 21.02.08 Mpukaagnan reoe3ns (YTB. NPUKA30M
Munobpuaykn Pocenn or 12.05.2014 r. Ne489).

Opranuzanug-pa3padoTyuK:

Crapoockosbekuii  (mmman  QejeparbHoro  TOCYAAPCTBEHHOT0  DHOIKETHOTre  00pasoBarelbHoro
YVUPEHIEHHA  BLICIICTO obpazopanns  «PoccuiickHil TOCYJIapCTREHHBIH  re0/10T0Pa3BeI0 HbIH
vimsepeuter umenH Cepro Opkonmakrmes (COD MI'PH)

PaipaboTHnKy:
I'anpromkuna Haranus Cepreesaa, npenojiasarens Matemariki CO® MI'PH
3y6rosa ['amina Hukonaesna, npenonasarens Matemarik CO® MI'PH

PACCMOTPEHA H OTOBPEHA

HA 3ACCIAHHNA MPEIMETHO-IHKTOBOH KOMHCCHH MATEMATHKH, PH3HKH W HHPOPMATHKH
lportokon Ne 10 o1 « 01w mious 2022 rona

Lpeacenarens TTLIK: (‘W H.C. I'aspromgina

PEKOMEHIOBAHA
yuebrno-MeTonuueckum oraenom COO MI'PH
N miona 2022 roaa

Havanepaug YMO - AL TpyGuanuHora

2



COJIEPKAHME

1. IACIIOPT PABOYEWM ITPOI'PAMMbBI YYEBHOU JIUCIAUTLIIMHBI

2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

3. YCJIOBUSA PEAJIN3AIIMM YYEBHOM JUCIATLINHBI

4. KOHTPO.Tb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM
TV CHATIIAHBI
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1. IACIHIOPT PABOYEM MPOI'PAMMBbI YUYEBHOM JUCHUITIJIMHBI
MATEMATHUKA

1.1. O6aacTh npuMeHeHus padoyeii MPOrpaMMbl

PaGouas mporpamma y4uyeOHOW AUCHUILIMHBI SBISETCS YacThIO IMPOTPAMMEBI
noAroToBku cneruanuctoB cpennero 3seHa (IIIICC3) B coorBerctBUM ¢ PI'OC 1o
crietmanbHocTH CITO 21.02.08 Ilpuknannas reoae3usi.

1.2. Mecro Yy4eOHOWl JOMCHUIVIMHBI B CTPYKType TMPOrpaMMbl MOATOTOBKH
CIEeNHAJHMCTOB CPEJHEro 3BeHa

VYyeOHasi AUCUUIUIMHA BXOJUT B MaTEMaTHUECKUNA U OOIIMI €CTeCTBEHHOHAYYHbBIN
LUKIL.

1.3. Hean u 3agaum y4eOHOHW IMCUMIUIMHBI — Tpe0OBaHUSI K pe3yJbTaTam
OCBOCHUS Y4eOHOM TUCIUNIMHBI
B pesynbTaTe ocBoeHUS y4eOHON AUCITUTUTHHBI 00YJArOITUICS JOIKEH YMETh:

—  IPUMEHATH OCHOBHBIC YMCIICHHBIE METO/IbI PEIICHUS PUKIIAIHBIX 3a/1a4.

B pe3ynbrarte ocBoeHUs y4eOHOM NUCITUIIIIMHBI O0YYaIOMIUICS JOJKEH 3HATh:
— pOJIb U MECTO MAaTeMaTHKH B COBPEMEHHOM MHpPE, a TakKe B PEIICHUHU
poQeCCUOHANTLHBIX 3a/1a4;
—  OCHOBHBIE TIOHSITUS H METOJbl MAaTEMAaTHUYECKOTO aHaliu3a, JIUCKPETHOM
MaTeMaTHKH, TEOPUH BEPOSITHOCTU U MAaTEMaTUYECKOW CTaTUCTUKH.
B coorBerctBun ¢ ®I'OC CIIO no cnenuanbHoctd 21.02.08 Ilpuknannas
reojie3ss B paMKaxX OCBOEHHUS Y4eOHOM IUCHUIUIUHBI «MaTeMaTuka» y CTYJISHTOB
(hopMUPYIOTCS CJICTYIONINE KOMITETCHITUU:

Kopn HanmeHoBaHue pe3yabTaTra 00y4eHHs
00IIIe KOMIIETEHIINH
OK 1 [loHumMaTh CYUIHOCTh M COLIMAJIbBHYIO 3HAUYMMOCTh CBOEH Oynyiieit
npodeccuu, MPOSIBJISITH K HEW YCTOWUYMBBIM MHTEPEC
OK 2 Opranu3oBbIBaTh COOCTBEHHYIO JI€SITEIBHOCTh, BBIOMpATh THUIIOBHIE

METOABl M CHOCOObI BBHIMOJHEHUS TNPO(PECCHOHATBHBIX — 3ajad,
OILICHUBAThH UX 9(PPEKTUBHOCTH U KAYECTBO

OK 3 [IpuHuMaTh pelieHuss B CTAHJAPTHBIX U HECTAHAAPTHBIX CUTYyallUsiX U
HECTH 3a HUX OTBETCTBEHHOCTDH
OK 4 OcymiecTBIsATh MOMCK U HCIOJb30BaHKUE MHGOpPMAIIUA, HEOOXOAUMOI

st 3(Q@PEKTUBHOrO  BBHINOJHEHUS  MPOQPECCHOHANBHBIX  3ajiad,
PO EeCCUOHANTBHOTO U JIMYHOCTHOTO Pa3BUTHUS

OK 5 Hcnons3oBaTh MHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
po(hecCHOHATEHON e TEBHOCTH
OK 6 PaGotats B KoJulekTMBE H KoMmaHAE, S(PPEKTHUBHO OOMIATHCS C

KOJIJICTaMH, PYKOBOZICTBOM, HOTpe6I/ITeJ'I$IMI/I

OK 7 Bpate Ha ce0s OTBETCTBEHHOCTh 3a pabOTy UJIEHOB KOMAaHbI
(MOAYMHEHHBIX ), PE3yJIbTAT BHINOJIHEHUS 33 JaHUI




OK 8

CaMOCTOSITEILHO OIpCACIIsATh 3aJa4un HpO(I)CCCI/IOHaJII)HOFO )41
JIMYHOCTHOTO pPA3BUTHUA, 3aHUMATLHCA CaMOO6paBOBaHI/ICM, OCO3HAHHO
IJIaHUPOBATDH IMOBLIIICHUEC KBaJII/I(bI/IKaI_II/II/I

OK9

OpuEeHTHPOBAaThCA B YCIOBHSX 4YacTOW CMEHBI TEXHOJIOTUH B
poecCHOHATLHON AESITEIPHOCTH

npogeccuoHAIbHbIE KOMIIETEHIINH

IIK 1.1

[IpoBouTh HccaeAOBaHUS, MOBEPKH U IOCTUPOBKY T'€0JE3MUYECKHUX
npuOOPOB U CUCTEM.

[K 1.2.

BoInonHSTh TI0JICBBIE U KaMCpaJIbHBIC TCOJAC3NICCKUC pa6OTbI 10
CO3/JaHNI0, PA3BUTUIO W PCKOHCTPYKIUU OTACJIBbHBIX 3JICMCHTOB
TOCYAApCTBCHHBIX TICOACINYCCKHNX, HUBCIIMPHBIX ceTell U ceTeu
CIICIHMAaJIbHOI'O Ha3HA4YCHUA.

[IK 1.3

BremmonHsaTe  paboThl MO  TOJIEBOMY  OOCJIEIOBAHHMIO  ITYHKTOB
reoe3nUYeCcKuX ceTel.

IIK 1.4.

HpOBO,Z[I/ITI) CIICIHMAJIbHBIC reoJe3nN4YCCKHeC HN3MCPCHHUA Inpu
OKCILTyaTallu IMMOBEPXHOCTHU U HEAP 3emin

IIK 1.5.

Hcnonp3oBaTh COBPEMCHHBIC TCXHOJIOTHH OIIpCACICHMA
MCCTOIIOJIOKCHHA  IITYHKTOB  I'COJAC3NYCCKUX ceTeili Ha OCHOBE
CHYTHHKOBOﬁ HaBUI'allMM, a4 TAKKC MCTOJbI 3JICKTPOHHBIX I/IBMepeHI/Iﬁ
SJICMCHTOB I'€COAC3NYCCKUX ceTel.

[IK 1.6.

BrIMomHATE TIEPBUYHYI0O MaTEeMaTHYECKYyI0 OOpabOTKYy pe3yibhbTaToB
MOJIEBBIX  TEOJIE3UYECKUX  HM3MEPEHUA  C  HCIOJb30BAHUEM:
COBPEMEHHBIX  KOMIBIOTEPHBIX  MPOrpaMM, aHAIM3HPOBATh U
YCTPaHATh NPUYMHBI BO3HUKHOBEHUSI Opaka U TIpyObIX OIIMOOK
U3MEPEHNM.

IIK 1.7.

OCYHICCTBJ'IHTI) CaMOCTOSITEIIbHbIN KOHTPOJIb PE3YJbTATOB IIOJCBLIX U
KaMCpaJIbHBIX I'€COAC3UNYCCKHUX pa60T B COOTBETCTBHUH C TpC6OBaHI/I}IMI/I
,Z[CI‘/’ICTBYIOHII/IX HOPMATHUBHBIX JOKYMCHTOB.

[K 2.1.

Hcnonp30BaTh COBpEMEHHBbIE TEXHOJIOTUM TOJMYYEHHUS TIOJEBOU
tonorpado-reone3nueckor MHGOpMAIUK IS KapTorpadupoBaHUs
TEPPUTOPUU CTpaHBI u OOHOBJICHUS CYLIECTBYIOIETO
kaprorpaduueckoro (GoHma, BKIOYasd TreOMH(POPMAIMOHHBIE U
a’POKOCMHUYECKHE TEXHOJIOTHH.

[IK 2.2.

BrIMoTHATE TOJIeBEIEHKAaMEPANIbHBIE  paOOThI 110
Tonorpa)u4eCKUMChbEMKaM MECTHOCTH, OOHOBJICHHIO W CO3JaHHUIO
OpWUTHHAJIOB TomorpadUyecKknx IIaHOB M KapT B TpadHUueckoM U
1(ppoBOM BHUJIE.

IIK 2.3.

Hcnons30BaTh KOMITBIOTEPHBIE W CIYTHUKOBBIE TEXHOJOTHH JUIS
aBTOMATH3allMA TIOJICBBIX WM3MEPEHWH ¥ CO3/IaHUS OPUTHHAIIOB
TOMOTpaUUECKUX IUIAHOB, OCBaMBATh WHHOBAIIMOHHBIE METOJIbI
tTonorpadguyeckux pabor.

[IK 2.4.

CobupaTth, cHUCTEMaTHU3UPOBATh W  AHAIM3HPOBATH TOMOrpado-
reoIe3nYeCcKyr0 MHPOPMAIIHIO AJisl Pa3pabOTKH MPOEKTOB ChEMOUYHBIX
paboT.

IIK 2.5.

Cobmonarh TpeOOBaHUS TEXHUYECKUX PETJIAMEHTOB U MHCTPYKLIMMA 110




BBINIOJIHEHUIO ~ TOMOTpaUUEeCKuX  ChEMOK UM KaMepaabHOMY
0(OPMIICHUIO OPUTHHAJIOB TOMOTPAPUUECKUX MJIAHOB.

IIK 3.1.

PazpabGarbiBaTh MeponpusTHS W OPraHU30BBIBaTH PabOThI 1O
CO3JIaHUIO T€OAE3UYECKUX, HUBEJIMPHBIX CETEH U CeTell CrennanbHOro
Ha3HA4YeHHs,  TOMOrpaUYECKUM  CbEMKaM,  Ie0Je3UYECKOMY
COTIPOBOXACHUIO CTPOUTENBCTBA W OKCIUTyaTalldd 3JaHud, U
MH)XCHEPHBIX COOPYKECHHI, Tonorpado-reo1e3nIecKoOMy
00eCneUeHHUI0 KaIacTpa TEPPUTOPUI U 3eMIIEYCTPOICTBA.

[1K 3.2

OOecrieunTh COONIOACHUE TPABUI TEXHUKH O€30MacHOCTU TPHU
BBIMIOJIHEHUN paboT, TPeOOBaHWN TEXHUYECKUX PETIAMEHTOB W
UHCTPYKIIUM.

IIK 3.3

HpI/IHI/IMaTI) CaMOCTOATCIIbHBIC PCIICHUSA 110 KOMILJICKTOBAHUIO 6pI/II‘aI[
HCIIOJIHUTEIICH U OpraHn3alnu UX pa6OTLI.

IIK 3.4.

Peanu3oBbiBaTh MEPONPUATHS IO MOBBIIEHUIO 3G ()EKTUBHOCTH padoT,
HAlpaBJICHHbIX HA CHUXEHUE TPYIOEMKOCTH U  IOBBIIICHUE
MIPOU3BOJIUTEIIBHOCTH TPYAA.

[IK 4.1.

BpImOMHATE NPOEKTUPOBAaHWE W IIPOU3BOJCTBO  I'€OAE3UYECKUX
M3bICKaHUN 0OBEKTOB CTPOUTEIHCTBA.

[IK 4.2.

BoinonsaTe IMOATOTOBKY FCOHCBHHCCKOﬁ ITIOJOCHOBBI JJIs1
IIPOCKTUPOBAHUA U p8,3pa6OTKI/I IrCHCPpaJIbHbIX ILJIAHOB 00BEKTOB
CTPOUTCIILCTBA

[1IK 4.3.

[IpoBoauTh, KpymHOMACIITAOHBIE TOMOTPAPUUYECKUE CBEMKH IS
CO3/IaHUA M3bICKATEJILCKUX IIJIAHOB, B TOM YHUCJIE ChEMKY MOJA3EMHBIX
KOMMYHUKAIUH.

[IK 4.4.

BoInonHsATe reofe3nyeckue U3bICKATEIbCKUE paboThl, IOJIEBOE U
KaMepaJIbHOE TPACCHUPOBAHME JIMHEUHBIX COOPYKEHUM, BEPTUKAIBHYIO
IIJIAHUPOBKY

[IK 4.5.

VYyactBoBaTh B pa3paboTKE M  OCYIIECTBICHMH  IPOEKTOB
IIPOM3BOJICTBA I€0/IE3UUECKUX padOT B CTPOUTENILCTBE.

IIK 4.6.

BoinonnsaTe mnoneBble reojae3nyeckue pabOThl Ha CTPOUTEIBHOM
IUIOLIAAKE: BBIHOC B HATypy IMPOEKTOB 3[aHUM, MHKEHEPHBIX
COOPY>KE€HU, NPOBEICHHE OOMEPHBIX pabdOT W MCHOJHUTEIBHBIX
ChEMOK, COCTABJICHUE UCIIOJTHUTEIIbHON JOKYMEHTAIIUH.

[1K 4.7.

BrInosHATE 110JIEBOM KOHTPOJIb COXPAHEHUS MPOEKTHOW I'€OMETPUH B
IPOIECCE BEICHUSI CTPOUTEIbHO-MOHTAXKHBIX paboT

[IK 4.8.

Hcnonp30BaTh  cHelMalibHble  Treoje3uYecKkue  Opubopel U
MHCTPYMEHTHI, BKJIIOYasi COBPEMEHHBIE JJIEKTPOHHBIE TaAXEOMETPHI U
npuOOpbl CIYTHUKOBOW HABHUTallMH, MpeIHA3HAYCHHBIC NJIS1 PEIICHUs
3a/1a4 NPUKJIAJHON I'e0JIe3UM, BBINIOIHATh UX UCCIEAOBAHUE, IIOBEPKU
U I0CTHPOBKY.

I1IK 4.9.

BrinonHsaTe  cnenMaliv3MpOBaHHbIE TeoAe3WdYecKkue paboThl  IpH
AKCIUTyaTallM WHXXEHEPHBIX OOBEKTOB, B TOM 4YHCII€ HAOJIIOJCHUS 32
nedopmalsiMyd 3aHUM U HMHXKEHEPHBIX COOPYKEHHH U OMacHBIMH
re0IMHAMUYECKUMU MPOIECCAMU

N JINMYHOCTHBIX PC3YJIbTATOB!




Kon
JIMYHOCTHBIX
JINYHOCTHBIE pPe3yJIbTAThI
pe3yJibTaToB
peajn3anuu NporpamMmMbl BOCIUTAHUS
peanu3anumn
(Oeckpunmopul)
MpOrpaMMbl
BOCIIUTAHUA
[IposBiArOIMNA W JIEMOHCTPHUPYIOIIMM YBAXXEHHE K JIIOAAM TPYIa,
JIP 4 OCO3HAIOIIMK ILEHHOCTh COOCTBEeHHOTO Tpyaa. Crpemsmuics K
(GbOopMHUPOBAaHUIO B CETEBOM Cpelie JIMYHOCTHO U MPO(EeCcCHOHATIBLHOTO
KOHCTPYKTUBHOTO «LHU(POBOTO ClIe/1a
[IposBnsiromMiA  CO3HATEIBbHOE  OTHOLIEHHE K  HENPEPHIBHOMY
JIP 14 0o0pa3oBaHUIO KaK YCIOBHUIO YCHEIIHONM Mpo(ecCHOHANBbHOU WU
OOLIECTBEHHOH AESTEIbHOCTU

1.4. Kosin4ecTBO 4aCOB HA OCBOEHMeE padoyeil MporpaMMbl Y4eOHOM TUCHMILIIMHBI

MaxkcumanbHas yueOHast Harpy3Ka o0ydaromerocs, B TOM YHcIIe: 72 daca
OO0s3arenpHas ayAuTOpHAs yueOHass Harpy3Ka o0yqaronierocs 48 gacos
CamocrosiTenpHast paboTa 00ydaromnierocs 22 gaca
KoHcynbramuun 2 4aca




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTIJIAHBI

2.1. O0beM yueOHOM TUCHUIJIMHBI U BUABI Y4eOHOI padoThI

Bux yueOHoit padoThI O0bem
4acoB
MakcumasibHas yueOHasi Harpy3ka (Bcero) 72
Oo0s13aTeIbHAs Ay IUTOPHAs Yy4eOHAasi HATPy3Ka (Bcero) 48
B TOM YHUCJIE:
nabopaTopHble pabOTHI -
ITPAKTUYECKUE 3aHATUS 20
KOHTPOJIbHBIE paOOThI 5
CamocrosiTesibHasi paboTa 00y4arierocst (Bcero) 22
B TOM YHUCJIE:
pelIeHne MPUMEPOB 14
peleHne 3aaa4 4
pellIeHuEe ypaBHEHUM 2
BBIUKMCIICHHE  MAaTeMaTHYeCKOro  OXUJAHWUA U JUCIIEPCUU 2
CIIyYalHOMW BEJIMYHNHBI
Koncyabranus 2

ITpomexxyTounas arrectanus B hopme AuddepeHIIUPOBAHHOIO 3a4eTa
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3. YCJIOBUSA PEAJIN3AIIAN YYEBHOU JUCIUILINHBI

3.1. TpeOboBaHusi K MUHUMAJbHOMY MATEPHUAJIbLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanmzanust y4eOHOM IUCHMIUIMHBI TpeOyeT Haluuusg ydeOHOro kaOuHeTa

MaTeMaTHUKH.
O6opynoBaHue yueOHOTO KabMHeTa:

MI0CaI0OYHbIC MECTa MO KOJIMYECTBY 00YJArOIIUXCS;

pabouee MEeCTo MpernoaBaTes;

KOMITJIEKT y4eOHO-HATIIAIHBIX TocoOuii «MaTemaTukay;

00BEMHBIC MOJIETT TEOMETPUIECKHUX (QUTYD;

TUTaKaThl TIO TEMaM;

KJIacCHasl IOCKa;

cTesax / mkad AJs XpaHeHus! y4eOHO-HarIsIIHBIX MaTepUaioB U MOJIETIEH.

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

3.2. UudopMmanmnonHoe odecnevyeHue 00yueHmnst

Ilepeyenb  pexkoMeHAyeMbIX  Yy4eOHbIX  u3daHuil, HHTepHeT-pecypcos,
AOMOJHUTEIbHOM JTUTEPATYPbI

OcHoBHas IUTEpPATYpA:

Ne
/o

Hcrounuk

bammakos M.U. MaremaTtuka: anreOpa M Haudaja MaTeMaTHYeCKOrO aHaliu3a,
reoOMETpHs: YYCOHUK IJIsg CTYA. yUpexJaeHuu cpen. mpod. obpasoBaHus. - 4-¢
u3a., crep. / M.M.bammaxkoB. - Mocksa: UL "Axkanemus", 2017. - 256 c. —
ISBN 978-5-4468-5988-7. — TekCT : HEMOCPEACTBEHHBIMN.

bammvakos M. Marematuka (CIIO): yue6nuk / bammakoB M.U. - 2-e usn.,
ctep - Mocksa: KHOPYC, 2019. - 394 c. — ISBN 978-5-406-06554-9. — Tekcr :
HEMOCPECTBEHHBIM.

Breicmass ~ martemaTtwka:  y4eOHMK M TPAKTUKYM  JUIsI  CPEIHETO
npodeccrnoHabHOro obpazoBanmsi/ M. b. XpunynoBa [u np.]; mox oOmiei
penakiuert M. b. Xpunynosoii, HW. U. [lpiranok. — Mocksa : M3naTenbcTBoO
FOpaiit, 2020. — 472 c. — (IlpodeccuonanpHoe odpa3zoBanue). — ISBN 978-5-
534-01497-6. — Tekcr : onekrponHsd // DBC [Opaiit [caiit]. —
URL: https://urait.ru/bcode/471507 (nara ob6pamenus: 13.05.2022).

JlononHuTENbHAS IUTEpaTypa:

Ne
/1

HcTounuk

boromonoB H.B. IlpakTuueckue 3aHsaTus 1o maremaruke. B 2-x 4. Yacte 1.
yaeOnoe nmocodbue ms CIIO / H.B.boromonos. — 11-e uzn., mepepad. u gom. —
Mockaa : FOpaiit, 2019.— 326 c. (Cepus : [IpodeccnonanpHoe 00pa3zoBaHue). —
ISBN 978-5-534-08799-4. — TekcT : HENMOCPECTBEHHBIIA.

boromonoB H.B. Ilpaktuueckue 3aHatus no marematuke. B 2-x 4. Yactp 2. :
yaebHoe nocodbue qis CI1O / H.B.boromonos. — 11-e uzn., mepepad. u gom. —
Mockaga : IOpaiit, 2019. — 251 c. (Cepus : [IpodheccrnonanprHoe 06pazoBaHue).
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— ISBN 978-5-534-08803-8. — TekcCT : HEMOCPEICTBEHHBI.

HopodeeBa, A. B. Maremartuka : y4eOHUK IJIs1 CpeIHETO MPO(HEeCcCHOHATBEHOTO
obpazoBanust / A. B. JlopodeeBa. — 3-¢ uzn., nepepadb. u gom. — Mockga :
NznarensctBo FOpaiit, 2020. — 400 c. — (Ilpodeccuonanbuoe ob6pazoBaHue).
— ISBN 978-5-534-03697-8. — Texkct : anexktponHnbiii // ObC FOpait [calT]. —
URL.: https://urait.ru/bcode/449047 (nara obpamenus: 28.05.2022).

HopodeeBa, A. B. Maremarnka. COOpHHK 3amad : y4eOHO-IPAKTHYECKOE
nmocodue g cpenHero npodeccuonanbHoro odpaszosanus / A. B. Jlopodeena.
— 2-e m3a. — MockBa : WMzpmarensctBo FOpaiit, 2020. — 176 c. —
(ITpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-08796-3. — Tekcr :
anexktponHbit // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/449051
(mata oOpamenus: 28.05.2022).

NudopmanimoHHbie 371€KTPOHHO-00pa30BaATEIbHbIE PECYPCHI:

Ne Hcrounuk
11/T1
1 OnextponHas oubnuoreunas cucrema «budbmmoTex. M3znarenscTtBo K V»
https://mgri-rggru.bibliotech.ru
DOnexkTpoHHO-OMOMmMoTeyHass  cucremMa  «M3marenmsctBo  Jlawb»/ KoL
2 | UnxenepHo-Ttexuuyeckue Hayku (TromI'Y)
www.e.lanbook.com
DnexTpoHHO-0MOmMoTeuHas cuctema elibrary» / [IpaBoo6imagatens: O6mecTBo ¢
3 | orpannueHHoi oTBeTcTBEHHOCTHIO «PYHOb» (RU)
https://elibrary.ru
4 ek TpoHHO-6ubmoTeuHas cuctema « 9bC IOPAUTY / www.urait.ru

ITepuonuyeckue n3aHus:

EcTecTBeHHbIE U TEXHUYECKUE HAYKH : HAy4. )KypHai /ri. pen. A. S. XaBkuH. —
Mocksa : _OOQO "UsparenscrBo "CnytHuk+", 2002 — .— Beixonut 12 pa3 B
rox. — ISBN neuatHo#i Bepcuu 1684 —2626. — TeKCT : HEMOCPEACTBEHHBIM.

BECTHUK BOPOHEXCKOI'O I'OCYIAPCTBEHHOI'O
YHUBEPCUTETA. CEPUA : ®DUSUKA. MATEMATHUKA : Hay4yHBIN XypHaI
/ yupenutensb : BopoHexckuil rocynapcTBEHHBIN YHUBEpPCUTET. — BopoHex :
2000 — .— Ywucino BeinyckoB B rof: 4. — ISSN neuatno#t Bepcun: 1609-0705. —
Tekct : anextponnsii // OBC elibrary [caiit]. — URL : https : //elibrary.ru
(mara obpamenus: 01.06.2022)

14




4. KOHTPO.Ib 1 OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEEHOU

Kontpone wu  onenka

pe3yJbTaToOB

JUCHUILIAHBI

OCBOCHHUSI  y4eOHOU

JTACIUATUINHEBI

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

PesynbTaTnl 00yyeHus
(oCBOEHHBbIE YMEHMS)

@DopMbI U METObI KOHTPOJISI M OLIEHKH
pe3yJbTATOB 00yUYeHUs

OcBoeHHBIC YMEHHS:

- IPUMCHATH OCHOBHBIC YU CJICHHBIC

MCTOBI pCIICHUS MPUKIIAIHBIX 3a1a4.

DKcnepTHasi OIEHKA BBITTOJTHEHUS MPAKTUYECKON
pabotsl. KonTponbsHas pabora.

DKCIepTHas OLICHKA BBIITOJIHEHHS CAMOCTOSATEIbHON
pabotsl. AnddepeHunpoBaHHbIN 3a4eT.

YcBoeHHbBIE 3HAHNA:

- POJIb ¥ MECTO MAaTEMATHUKH B
COBPEMEHHOM MUDE, a TAKXKE B
pemeHnn MpoeCCHOHATBHBIX 3a]1a4;

3KCH€pTHa$I OLCHKA BBITIOJIHCHU S HpaKTquCKOﬁ
pabotel. KonTpoasHas padora.

3KCH€pTHa$I OLCHKA BBITIOJIHCHU S CaMOCTOSTEILHOU
pabotsl. J{uddepeHmpoBaHHBIA 3a4€T.

- OCHOBHBIC ITIOHATHUA U MCTOABI
MaTEMAaTHYCCKOI'O aHa/JInu3a,
HHCerTHOﬁ MaTCMaTUuKHu, TCOPUU
BCPOATHOCTHU U MaTeMaTHUYeCKOMU
CTaTUCTHUKH.

DKcrepTHas OI[EHKa BBITTOJTHEHUS TPAKTHYECKON
pabotbl. KonTponbsHas pabora.

DKcrnepTHas OLICHKA BBIIIOJIHEHHSI CAMOCTOSATEIbHOMN
pabotsl. InddepeHunpoBaHHbIN 3aUeT.
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PaszpadoTunkm:

COd MI'PH Mperno/iaBaTel @r}é H.C. TaBpromKHHa
CO® MI'PH IpenoaaBaTes Z ﬁy&{’ I".H. 3y6koBa
IKenepThi:

JOKTOP TEXHHIECKHX HAVE,
3aB.Katepol BrCIIeH
_ CTW HUTY «MHUCHC» | MareMarTHKH M HHGOPMATHKA E.I" KabGynosa
(MecTo paboThl) {3aHHMACMAR 1OIKHOCTE) /IOJITIHC!:_. MITHLLAATTEL, GamMiua)

MPCnoaaBaTe MATEeMATHEH H

COD MIPU UHQOPMATHKH 7%____;— I"' H.®enoposa

{mecTo padoTnd) {33HHMAEMAR NONKHOCTE) Tnoanneb, HEAIMAIE, damMunns)




IKCIMEPTHORE SAKTIOYEHHE
Ha pabogyio IPOrpamMMmy y4eGHOH AHCIHIIHEL
«Martemarakas
00 CHENHANBHOCTH:
21.02.08 lpukaagnas reonesns,

Paspatorankm: 3ybkosa I amiHa Hukonacrua u laBpromikmna Haramug Ceprecrna npenoaapare
Crapoockonsckoro bnanana deepamHoro FOCYAapCTBEHHOIO  BI0MKeTHOMO oOpazoBareiibno
YIPERICHHS BLICIIEro obpazosanms  «Poceuiickuit TOCYNAPCTBCHHEIR Ie0NnoropaIReNOIH I YHHBCRCHT
HMern Cepro Opmkonukmizes.

PatGouas OporpaMMa cocTosaT s Macnopra pabodeit mporpaMmer YIeOHOM M HIIHA b CTPVKTYPEI
TIPAMEPHOrO collepskanns yueGHol AHCOHILTHHEL, YCT0BHI peatmammy Y4eOHOMH MMCHMIHHEL KOHTpons
OUCHKH Pe3Y/ILTATOR OCBOSHMS YueOHOH AncuHmmHgLL,

B paGoueii liporpamMe oBo3HaueHB 3a0a9m i Hemu yaeQnogi AHCHHTUIHHEL PEKOMeHTve Mo
KOMHYCCTBO YacOR Ui crelmamsHocTy 2] 02.08. ApEIYCMOTPEno MAKCHMATEHO YueOHOH Harpysku
ofyuatomerocs (72 Haca), B TOM gucne:

—  odfaTeTpHoiH AYAMTOPHO#H yuehHol Harpyzkn obyuaomerocs - 48 Haca;
T CAMOCTOATENBEHOH PaboTeYKoHCY L TamME odyuatlomerocs - 22/2 qaca,

Cosepwanue aucummmug COOTBETCTBYET TpeBoBaHHAM K SHAHWAM, YMENHAM H HaBhIkay coriiach
MMICC3 mno CICHHAILHOCTH | hopMupyemem KOMIETEHIMIM cornacho BI'OC CITO. B padoun
IPOTPAMMAX OTPaKEHE! cleayiomue TeMaTHYeCKHe pasjiensr:

Painen 1. Maremaruaeckmit ananm: Tema 1.1. Auddepenmmantuoe » HHTETPATbHOE HCUHC/IeHHe
TeMa 1.2, OGbIkHOBEHEBIC Tubdepenimatse YPaBHeHHs: Tema 1.3, Pan

Paznen 2. Ocnosp AMCKPETHOH MaTemathkm: Tema 2.1, MHOKecTBA B OTHOWCHIS, CroiicTa;
OTHOUIEHI. Oneparuu nag MHOMECTRAMMN;

Paszen 3. Ochosm ITCODIH BEPOSTHOCTEH 1 MaTCMaTHYCCKOM CTATHCTHERR: Tewma 3.1.0cuork TEOPHH
BCpOSTHOC TS, Tema 3.7 Cayuaitvag Benmunna, ce QryuR1IHS PECTpeneienda; Temg 3.3.Marematnueckoe
WRHIAHTC 0 AHCnepens cayvalinoii BCJTHYHT b,

Paznen 4. Ocnonuge HHCNCHHBIE METOOR: Tema 4.1. Yucnennoe HHTErpHpOoBanue; tema 4.2
Yucaennoe Amdrpepennuposanme: Tena 4.3. Yncaeunoe PCLICHHE OOBIKHOBEHHEBIX Aupepenrnmansmmix
¥paBHeHWH.

VpoBun ocrochnug y4ebHoro Marepmana COOTBETCTBYIOT €ro comepsmanmio u SHAYHMOCTH /115
hopmuposarus OK u [1K.

(I]'(J[’JMI:-I H METOILI ]{UHTPI]J[SI H OLEHKH Pe3VIIBTaTOR OCBOCHHMS AHCHHIITHHE] CUO’I‘BC‘T’CT’H}"}DT
pPeayanTatam ofvuenus, B Tom “HCIC ODIHM KOMIeTeHITH :
Crmcok yueGREIX w3nanyi COJCPIRHT OCHORHYHO H TONONHHTENLHYHO THTepaTypy. HHopMannonHLe

HIEKTPOHAO-00pa30BaTe I RIe PECYPCEL, MepHognvecKkHe H3aHIA, MOSBOIMIOMHE OCROMTE comepkanme
YUEOHOH JHCHHIIHHE B OOMIHOM 00ReMe,

Pabovuas OporpaMMa MomeT OkiTe PEKOMEHTORANA g MPHMEHCHHA B VueBnom oponecce oo
CrnieunansaocTH: 21.02.08 lpuxnannas reogesns.

IKenepr: ET. Kadymosa
AOKTOP TEXHHYECKHX Hayk,
raB.Kadenpod seicimei MaTeMarHKy
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IKCHEPTHOE 3AK/IIOYEHHF,
Ha pabouyio nporpaMMy AHCIHIIHHELL «MaTematikas mo COEHHATBHOCTY
21.02.08 Hpuxaaguas reojesus.

Pazpaboruskn — 3y6xosa [ anuna Hukonaeena n Taspromxina Hartamas Cepreesna npenoianarenn
Crapoockoibekoro ¢unmana  genepansuoro FOCYapCTBEHHOrO  OIO/UKETHOrO  0Bpa3oBare nnoro
YHpexacnus Beiciiero obpazopanns «Poceuiickuii TOCYIAPCTREHNEIH Ie0I0I0paIBe10THE yHHREPCHTET
AaMeHn Cepro Opamonuknmses.

Pabouas nporpasma coctosT 13 nacnopra pabouei nporpaMMel yueGHOd TMHCUHIUTHALL CTPYKTYPHI M
IPHMEPHOTO COOEPRAHHA YICOHOM THCHMIUTHHLI: YCI0BRI PaNM3AURH YICOHON IHCUMINHHEAL KOHTPONS |
OUEHKH PC3YIBTATOE OCBOCHHA yueBHOM AMCLHNIHHEL

B paboueii nporpamme 06osHaucHn 3R0aMH U 1e1H Y4eOHOH /IMCHMINEIEL, PeKOMEHAYCMOE
KOJIMHECTRO YacOR A cnenAamrocTy 21.02.08 | MPCIYCMOTPEHO MaKCHMANLHOH yuebnol warpyskn
obysaromerocs 72 4aca, B ToM dqHCITe:

obs3arensHoi AY/MTOPHOH y4eDrOl Harpyku obyyaromerocs 48 qaca;

CaMOCTOATENBHON paboTh/KOHCYIETaMN ofyaaromerocs 22/2 yaca,

Cozepxanne JHCIHILIHIE COOTBETCTBYET TPeOOBAHMAM K 3HAHUAM, YMEHHSM M HABLIKAM COracHo
INCC3 no cneunansuocts = hOPMHPYEMEIM KOMUIETCHIMAM COLIACHD ®rocC CIO. B paBounx
MporpaMmax OTpakKeHsl TeMaTH4YeckHMe pasjentr: Pasmen 1. Maremaragecknii anams: Tema 1.1.
Juddepenunantioe u MHTCTpaIbHOE McuHenenue; Tema 1.2, OBbIKHOBCHHBE b depeHnankHbIC
ypaBhenna: tema 1.3, Pams. Pazmen 2. Ocuosml OHCKpeTHOH maremaTukm: Tema 2.1, Muoxkecrea u
OrHOmewud. CBolicTBa oTHOUIEHHH, Onepanmu  man MOOKecTBaMu; Pazmen 3. Ocuosng TEOPHH
BCPOATHOCTEH H MaremaTHdeckod cratHerurm: Tema 3.1.0CHOBLI TEOPHH BePOATHOCTEH: Tema 3.2
Chyyaiinias senwunna, ee (GyEKIMS pacupencnesua: Tema 3.3 Mavematuyeckoe oxmjanme u JHCHOCPCHA
cygaifHoi Benwannkl, Payien 4. Ocnorksie HHCICHHBIC MeTOMEL: TeMa 4.1, Uncsennoe muTerpaposanc:
TeMa 4.2, HUuecnewsoe nuddepenimponanme: Tewma 4.3 Hucnennoe pewenne  OBBIKHOBEHHBIX
AuddepennuansHex ypagEenni,

Yporur ocsoeHns yueGuoro MATCpHAla COOTRETCTRYIOT €r0 CONCPKAHMIO W 3IMAYUMOCTH 114
(hopMupoBais suanuii, vmennii 1 [1K.

QopMbl H METOAB KOHTPONS H  OlEHKH COOTBCTCTBYIOT pe3yiabTaraM oOyyeHHS, B 1.4,
HPOPECCHORANBHEIM 1 OGIIHM KOMITETeHITHAM,

Coucox yueGHBIX u3zanuii COREPHHT ANTEpaTypy ¥ MarepHeT HCTOUHHKH, nospojmomme OCBOMTE
Conepikanue yueGHoH IHCIMITMHBL B OIHOM 06LeMe. ’

Pabowas mporpamma moxer 6errs PCKOMEH/IOBANA U1 TIPHMCHEHHA B yueOHOM oponecce mo
cneunanbrocTi: 21.02.08 Mpukaagnas reogezna,

OKcnepr: I H. ®ejopora
Npenojasaresb HI(GOPMATHKE H MATCMATHEKY
CO® MI'PH =
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