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1. MIACIIOPT PABOYEM [TPOI'PAMMBI YYEBHOI' O NPEJMETA
MaTtemaTuka

1.1. O6aacTh npuMeHeHHs MPOrPaMMBbI

Pabouas mporpamMma yueOHOro mpeamera MaTemaTuka SIBISIETCS 4acThl0 00pa3oBaTEIbHOM
nporpammbl  (OIT) CIIO Ha 6a3e OCHOBHOTrO OOIIEro 00pa3oBaHUsS — IPOrpamMMbl MOATOTOBKH
cnenuanuctoB cpennero 3seHa (I[IICC3).

[IporpamMma y4eOHOro mpeAMeTa MOXKET HCIOJIb30BaThCsl APYTUMU MpodecCHOHATbHBIMU
00pa30oBaTeNbHBIMU  OPTaHU3ALMSAMH, DPEATM3YIOUIMMUA O00pa30BaTEIbHYIO IPOrpaMMy CpEIHEro
obmero oopazoanust B mpeaenax ocBoeHus OIl CITO na 6a3ze 0oCHOBHOro 00IIero o0pa3oBaHUS —
IIPOrpaMMBbl IOATOTOBKH clienuanucToB cpeasero 3seHa (IIIICC3).

Pabouas mporpamMmMa yueOHOro mpeaMeTa MOKET OBbITh alanTUPOBaHa /Ui 00y4YEHHs] HHBAIHU]IOB
1 JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBSI.

1.2. MecTo y4eOHOro nmpeaMera B CTPYKType OCHOBHOIl nmpogeccHoHAILHON 00pa3oBaTe/bLHOM
nporpammbl:  y4eOHbiii mnpeamer YII.04 Marematuka sBisercs  00s3aTENIBHOM  4acThbIO
0011e00pa3oBaTeIbHOrO KA OCHOBHOM 00pa3oBaTenbHOM mporpaMMel B cootBeTcTBun ¢ @I'OC 1o
cnenuanbHocT 54.02.01 usaiin (1o oTpacisam).

1.3. 1.3.1.Ieau yueOHOrO npeamera:

— obecrieuenue chopMHUPOBAHHOCTH MPEICTABICHUH O COIMATBHBIX, KYyJIbTYPHBIX H HCTOPHYECKUX
(akTopax CTaHOBIICHHS] MATEMAaTHKU;

— ofOecnieueHue Cc(HOPMHUPOBAHHOCTH JIOTHUECKOTO, QJITOPUTMUYECKOTO M MaTeMaTH4YEeCKOIro
MBIIICHHS,

— ofOecrnieueHrue CcGHOPMUPOBAHHOCTH YMEHUN NPUMEHSATh MOJNy4YEHHbIE 3HAHUSA MPH PEIICHUU
pa3IMYHBIX 33]a4;

— obecrieuenne cOpMHUPOBAHHOCTH TPEACTABICHUN O MaTeMaTHKE KaK 4acTH OOIIeYeIOBEYECKON
KYJIBTYpHl, YHUBEPCAILHOM SI3BIKE HAYKH, MO3BOJISIOIIEM OMUCHIBATh M U3ydaTh pPeajibHBIE MPOILECCHI
U SIBJICHUSL.

1.3.2. IlnaHupyemble pe3y/bTaThbl OCBOEHHUSI y4eOHOI0 MpeaMera:

B pe3ynbrare ocBoeHUs yueOHOro npeaMeTa 00yJaronuics 10JIKeH YMeTh:

- (GopMHpOBaTH MPEJCTABICHUS O MAaTEeMaTHKE KaK YaCTH MHPOBOH KYyJIbTYpPHl U O MeECTe
MaTeMaTHUKHd B COBPEMEHHOW IUBWIN3ALMH, O CIIOCO0AaX OIMUCAaHHWA Ha MaTeMaTU4YeCKOM S3bIKE
SBJICHUM peaJbHOTO MUPAa;

- (QopMmupoBaTh NPEACTABICHHUS O MAaTEMaTHYECKMX MOHATUSAX KaKk O BaKHEMIIMX
MaTeMaTHYECKUX MOJIENISX, TO3BOJISIONIMX ONHMCHIBATh U M3y4YaTh Pa3HbIE MPOILECCHI U SBJICHHUS;

- MIOHUMATh BO3MO>KHOCTH aKCHOMAaTHYECKOI'0 TIOCTPOSHUSI MaTEMaTHUECKUX TEOPHIA;

- BJIaJIETh METOJaMH JO0Ka3aTelbCTB M AJITOPUTMOB PEHICHUS; NMPUMEHSATh WX, MPOBOIHUTH
JIOKa3aTeIbHbIE PAaCCYKICHUS B XOJ€ PELIeHU 3aj1ay;

- BIAJETh CTAaHAAPTHBIMH TIpUEMaMH pEIICHUS pPAlUOHATIBHBIX H HPPANHUOHATBHBIX,
NOKa3aTeIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHHI U HEPABEHCTB, UX CUCTEM;

- WCTOJIB30BaTh TOTOBBIE KOMITBIOTEPHBIC TPOTPaMMBI, B TOM YHCIE Ui TIOHUCKA ITyTH
peLIeHNs U WUTIOCTPALMU PEIIeHUs] YpaBHEHUH U HEpaBEHCTB;

- pacro3HaBaTh Ha YEPTEKAX, MOJIEISIX U B PEaTbHOM MHUPE TeOMETPUIECKHE (PUTYPHI;

- TpPUMEHATh H3YyYEHHBIE CBOICTBa TreoMeTpUYecKHX QUryp W QOopMyn s pelieHus
TeOMETPUYECKUX 3314 U 3a/1a4 C TIPAKTUIECKUM COJIepKAHUEM;

- HAXOJIUTh U OLIEHUBATh BEPOATHOCTH HACTYIUIEHUS COOBITUN B MPOCTEUIINX MPAKTHYECKHX
CUTYaIMSX ¥ OCHOBHBIE XapaKTEPUCTUKHU CITyJAHBIX BEIWYHH.

B pe3ynbrare ocBoeHUs yueOHOTro peaMeTa 00yJarouuiics 0J2KeH 3HATh:

- OCHOBHBIE TIOHSITHSI, UIEH ¥ METOJIbI MAaTEMaTHUECKOTO aHAIIN3a;

- OCHOBHBIE MOHATUS O IUJIOCKUX M TPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (urypax, Hx
OCHOBHEBIX CBOMCTBAX;

- TpoLEeCChl W SBJICHHUSA, HUMEIOIIUX BEPOSTHOCTHBIM XapakTep, O CTaTUCTHYECKHX
3aKOHOMEPHOCTSIX B PEalbHOM MUpPE, 00 OCHOBHBIX MOHATHSIX AJIEMEHTApHON TEOPUH BEPOSTHOCTEH.



OcBoeHne cojepkaHus y4eOHOro mpeamera oOecrnednBaeT MOCTHXKCHHE OOYdJaroUUMUCS
CJICAYIONINX PE3yJIbTaTOB:
JIMYHOCTHBIX:

— OCO3HaHHucC O6y‘laIOH_[I/IMI/IC${ pOCCHfICKOI\;I Fan(HaHCKOfI HNICHTHUYHOCTU,
— TOTOBHOCTbH K CAMOPAa3BUTUIO, CAMOCTOATCIIbHOCTU U CAMOOIIPCACIICHUIO,
— HaJIM4ue MOTHBaAllUU K o6yquI/1}o H JINYHOCTHOMY PAa3BUTHIO,

— 1IeJICHAIIPABIECHHOE Pa3BUTHE BHYTPEHHEH MO3UIMU JIUYHOCTH HA OCHOBE JTyXOBHO-HPABCTBEHHBIX
1eHHocTel HapoaoB Poccuiickoit deaepaiuy, UCTOPUUECKUX U HAITMOHATBHO-KYJIBTYPHBIX TPaaULUT,
(GbOopMUPOBaHHE CHUCTEMBl 3HAYMMBIX I[IEHHOCTHOCMBICIIOBBIX YCTAaHOBOK, AHTHKOPPYIMIIMOHHOTO
MHPOBO33PCHHUS, TTPABOCO3HAHUS, SKOJOTUUECKONU KYJIBTYPhI, CIIOCOOHOCTH CTAaBUTh IIEIH U CTPOUTH
JKU3HEHHBIE IIJIaHEL,

MeTanpeaMeTHbIX:

— OCBOEHHBIC OOYYaIOIIMMHCS MEXKIPEIMETHbIC TOHSATUS W YHHUBEPCAJbHBbIC y4eOHBIC EHCTBHS
(perynsTUBHBIC, T[IO3HABaTEIbHbIC, KOMMYHHKATHUBHBIE), CIIOCOOHOCTh UX UCIOJIb30BaHUS B
[03HABATEJIbHON U COLIMATIbHOM MTPAKTHKE;

— TOTOBHOCTh K CAaMOCTOATEIHHOMY IUJIAHUPOBAHUIO M OCYILECTBICHHIO Y4€OHOUW IesITeNbHOCTH,
OpraHu3aIy y4eOHOro COTPYJHHUYECTBA C MEJArOrH4eCKMMU pPaOOTHHUKAMHM U CBEPCTHUKAMU, K
Y4acCTHUIO B TOCTPOCHUU MHANBHUAYAIbHON 00pa30BaTeIbHON TPACKTOPHH,

— OBJIAJICHUE HABBIKAMH YYEOHO-HUCCIEA0BATEIIbCKOM, MPOSKTHON U COIIMAIBHON JEATEIbHOCTH;
npeaMeTHbIX:

— OCBOEHHE OOYYAIOIIMMUCS B XOJAC M3y4YeHHUs y4yeOHOTO MpeaMeTa Hay4dHbIX 3HAHWH, YMEHUU U
Croco0o0B JecTBHM, crieupUIecKuX Ui COOTBETCTBYIONICH MTPeIMETHOM 0071acTH;

— OIPENeNAIOT MUHIMYM COJIEPYKaHHS CpeHero o0mero o0pa3oBaHUs U OTPAKAIOT:

e  BIAJCHME METOJAMHU  JI0Ka3aTeJIbCTB, aJITOPUTMaMU  pEIICEHHs  3aJady; yMEHHE
(bopMynMpOBaTh OIpeNeNIeHUs, aKCHOMbl U TEOpPEMbI, NMPUMEHATh UX, MPOBOJIUTH JIOKa3aTelbHbIE
paccyXAeHHsI B X0J1€ PELICHHUS 3a/1a4;

e  yMEHHE ONEepUpOBaTh MOHATHSAMM: CTENEHb YHUCIA, JIorapudM dYucia, yMEHHE BBIIOIHSITH
BBIUUCIICHHE 3HAUYeHUM M NpeoOpa3oBaHMUs BBIPAKEHHH CO CTENEHSAMH U Jorapudmamu,
npeoOpa3zoBaHusl IPOOHO-PAIIMOHAIIEHBIX BRIPAXKEHUH;

e  yMEHHME ONEPUPOBATh IOHATHSAMHU: PAlUOHAIBHBIE, HpPpALMOHAIbHBIC, I10KA3aTEIbHBIE,
CTETIeHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

e  yMEHHME ONEepUpoBaTh TMOHATUAMHU: (QYHKIMS, HenpepbiBHAas (QYHKIUSA, [POU3BOJAHAS,
nepBooOpa3Has, OnpeesIeHHbIM UHTErpajil; yMEHNE HaXOUTh MPOU3BOAHbBIE 3JIEMEHTAPHBIX (PYHKIINH,
UCMONB3Yysl CHpPaBOYHBbIE MaTepualbl, HCCIeNoBaThb B IMpoOCTEHIIMX ciaydasx (yHKIMM Ha
MOHOTOHHOCTb, HAaXOAWTh HAWOONbIIME W HAUMEHbIIWE 3HAYeHUs (YHKUUN; CTPOUTH Tpaduku
MHOTOYJIEHOB C HCIIOJIb30BAHMEM amnmnapara MaTeMaTU4YeCKOro aHaIu3a; NMPUMEHATh MPOU3BOAHYIO
IpU peUIeHUH 3a7ad Ha JIB)KEHUE; pelllaTh MPaKTUKO-OPUEHTHPOBAHHbBIE 3a/layl Ha HauOONbIINE U
HAauMEHBIIINE 3HAYEHMS, HA HaX0XJIEHUE IIyTH, CKOPOCTU U YCKOPEHHS],;

e  yMEHHE OIEpUpPOBaTh MOHATUSIMM: palMOHaNbHAs (YHKUHUS, MOKa3zaTeNbHAas QYHKIMS,
cTeneHHass (QyHKuus, jgorapudmuueckas (QyHKUUS, TpUTOHOMETpUYeckue (GYHKIMH, OOpaTHbIE
(GyHKLIMU; YMEHHE CTPOUTH TpapUKH M3Y4YEHHBIX (PYHKIMH, UCIOIb30BaTh rpadUKu NpU HU3yYEHUU
MPOLIECCOB U 3aBUCUMOCTEH, MPH pEIIeHWH 3a1ad W3 JPYrux Y4eOHBIX MpEeAMETOB M 3aaad H3
peasbHOM JKU3HU; BhIpaXKaTh (popMylaMH 3aBUCUMOCTH MEXAY BeTHUUHAMH;

e  yMEHHE pelaTh TEeKCTOBBIE 3a/1a4M Pa3HbIX TUIOB (B TOM UYMCJIE HAa MIPOLEHTHI, O U YacTH,
Ha JBW)XEHHUE, padoTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3aJaud U3 OO0JacTH YMNpaBJICHUS
JUYHBIMH M CEMEWHBIMH (UHAHCAMM); COCTaBISATH BBIPAXKEHUS, YpPaBHEHHs, HEpPaBEHCTBA M HX
CHCTEMBI 0 YCIIOBHUIO 33Ja4YH, UCCIIE0BAaTh MOJYYEHHOE PElICHHE U OLIEHWBATh MPaBAONOJ00HOCTb
pe3yibTaToB;

e  yMEHHE ONEpHpOBaTh MOHATHAMU: CpeAHee apHUPMeTHUYecKoe, MeAuaHa, Hauboibliee U
HaMMEHbIIIEe 3HAUCHUS, Pa3Max, IHUCIEPCUs, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMeHue



U3BJICKaTh, HMHTEPIPETUPOBATh HHGPOPMALIMIO, MPEICTaBICHHYI0 B TaOiMIax, Ha JAMarpammax,
rpadukax, OTpakarollyl0 CBOWCTBA pEaIbHBIX MPOLECCOB U SIBJIECHUH; NMPEACTaBIATh HHPOPMALHIO C
MIOMOIIBIO TAOJHUII U IMArpaMM; UCCIEeI0BaTh CTATUCTHUECKUE JaHHbIE, B TOM YUCIIE C IPUMEHEHUEM
rpau4ecKUX METOJIOB U 3JICKTPOHHBIX CPECTB;

e  yMEHHE ONEepUPOBATh MOHATUSMHU: CIYYalHBIM OMBIT U CIlydyailHOE COOBITHE, BEpOSTHOCTH
CJIy4alfHOrO COOBITHS; YMEHHUE BBIUUCIIATh BEPOSTHOCTb C UCIIOJIIB30BAaHUEM IpapUUECKUX METOJO0B;
OPUMEHATH (OPMYIIBI CIIOKEHUS U YMHOXKEHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE (AaKThl U (POPMYIIBI
IpU PEUIEHUH 337ay; OLEHMBATH BEPOSTHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO CllydalHBIMHU
BEJIMYMHAMH; YMEHUE MPUBOAMUTH MPHUMEPHI MPOSBICHUS 3aKOHA OOJBIIUX YUCEN B NMPHUPOIHBIX U
OOIIECTBEHHbIX SIBJICHUSX;

e  yMEHHE ONEpUPOBATh MOHATHAMH: TOYKA, MpPsIMasi, TUIOCKOCTh, IPOCTPAHCTBO, IBYIPAaHHBIN
yroJl, CKPEUIMBAIOIINECs MPsIMbIE, MapaJUIeIbHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX M IUIOCKOCTEH,
Yrojl MKy MPSIMBIMH, YIOJl MEXIY IPSIMOI U INIOCKOCTBIO, YTOJ MEXy IUIOCKOCTSAMH, PacCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHUE MEXIY NPSIMBIMH, PACCTOSHHE MEXIY IUIOCKOCTSIMH, YMEHHE
UCIOJIb30BaTh NP PELICHUM 33734 U3y4YEeHHbIE (PaKThl U TEOPEMBI IUIAHUMETPHH; YMEHUE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

e  yMEHHE OIEepUpOBaTh NOHATUSAMHM: MHOTOTPAaHHUK, CEYEHHE MHOIOTPaHHUKA, KyO,
napajjesenunes, Mnpusma, nupamuja, Gurypa ¥ MOBEpXHOCTb BpallleHHs, LMJIUHAP, KOHYC, HIap,
cdepa, cedenus: Gpurypsl BpalieHHs, IUIOCKOCTh, Kacaromascs cdepsl, HWIMHIPA, KOHYyca, IJIONIAIh
NOBEPXHOCTH NHUpPaMHUbL, MpPHU3Mbl, KOHyca, LWIMHApa, IUomans cdepbl, o00beM Kyoa,
NPSMOYTOJIBHOTO TMapajuleyIeNuIeia, MHPAMHIbL, TPU3MbI, LWIMHApPA, KOHyca, IIapa; yMEHHe
n300pakaTb MHOTOTPAaHHUKHM M IIOBEPXHOCTH BpALICHUS, HX CEYEHUS OT pPYKU, C IOMOUIbIO
YEpPTESKHBIX WHCTPYMEHTOB M JJIGKTPOHHBIX CpPEACTB; YMEHHE paclo3HaBaThb CHMMETPUIO B
IPOCTPAHCTBE; YMEHHUE PacllO3HaBaTh PABUIbHbIE MHOTOTPAHHUKHY;

e  yMEHHE ONEpPUPOBATh IOHATUSMHU: JBIKCHHE B TPOCTPAHCTBE, MOJO00HBIE (GUTYPHI B
IPOCTPAHCTBE; UCII0JIb30BATh OTHOLIEHHE IJIOIAIeH OBEPXHOCTEN U 00beMOB MOJOOHBIX (UTYp HpHU
pELIeHUH 3aJay;

e  yMEHHE BHIYUCIITH T€OMETPUYECKHE BEIHMUYMHBI (IJIMHA, YTOJ, IUIOMAab, 00BEeM, TUIONAIb
MIOBEPXHOCTH ), UCTIONB3Ys U3y4eHHBIE (DOPMYITBI U METO/IBI,

e  yMEHHE ONepUpOBaTh MOHATUAMU: IPSIMOYTOJIbHAS CHCTEMa KOOPAUHAT, KOOPAUHATHI TOUKH,
BEKTOp, KOOPJMHATHI BEKTOpa, CKAISIPHOE MPOM3BEACHUE, YOl MEXKAY BEKTOPaMH, CyMMa BEKTOPOB,
NIPOM3BEACHNE BEKTOpA HA YMCIIO; HAXOIUTh C TIOMOIIBIO U3YUEHHBIX (OPMYIT KOOPAHHATHI CEPETUHBI
OTpe3Ka, pacCTOSIHUE MEXK/Y ABYMS TOUKAMU;

e  yMeHHe BHIOMPATh MOAXOISANIMNA HM3YYCHHBIH METOJ ISl pelleHHs 3aJadd, paclo3HaBaTh
MaTeMaTHuecKkue (akThl U MaTeMaTHYECKHE MOJIENM B MPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSX, B
UCKYCCTBE; YMEHUE HPUBOAUTH MpPHUMEPbl MaTeMaTHYECKUX OTKPBITHH pPOCCHHCKOM M MHpOBOM
MaTeMaTUYECKON HAYKH.

Ocoboe 3HaueHne yueOHbIH peMeT UMeeT MpH (HOPMUPOBAHUH U PA3BUTHU:
—  00mMX KOMIIETEHIIHIL:

Kon HaumeHoBaHue KOMIETEHIINH
KOMIETEHIINH
OK 01 Beibupats cmocoObl  pemieHuss 3aaad  Mpo(ecCHOHANBHOM  AeSITeIbHOCTH
IPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTAM
OK 02 Hcnonb30BaTh COBpPEMEHHBIE CpEACTBA IIOMCKA, aHAIW3a W HMHTEpPIpETaluun

uHpopMalui, ¥ WHPOPMAIMOHHBIE TEXHOJOTUU JJIs BBHINIOTHEHHs 3a7ad
poeCCHOHATBHON e TENHHOCTH

OK 03 IInanupoBaTh

U pEaIM30BbIBaTh COOCTBEHHOE MPO(ECCHOHATFHOE W JMYHOCTHOE pa3BUTHE,
NPEANPUHUMATENBCKYI0  JEATENIbHOCTh B IpodecCHOHaNbHOM  cdepe,
UCIOJIb30BaTh 3HAHUS MO MPaBOBOM M (PMHAHCOBOW I'PaMOTHOCTH B Pa3IMYHBIX
’KM3HEHHBIX CUTYyallUsX




OK 04

D¢ GhEeKTUBHO B3aMMOJICHCTBOBATh U pa0OTATh B KOJJIEKTHBE M KOMaH/IE

OK 05

OcCylIeCTBIIATh YCTHYIO M NMHCHbMEHHYI0O KOMMYHHMKALMI0 HAa TOCYIapCTBEHHOM
s3pike  Poccuiickoit deneparii ¢ y4eTOM OCOOEHHOCTEH COLMAIIBHOTO W
KYJIbTYPHOTO KOHTEKCTA

OK 06

[TposiBnATE  rpa)XIaHCKO-NATPUOTUYECKYKD  IMO3UIMIO,  JIEMOHCTPUPOBATh
OCO3HAHHOE IIOBEJEHUE HAa OCHOBE TPAJAULHMOHHBIX POCCUMCKUX JTyXOBHO-
HPaBCTBEHHbIX  LIEHHOCTEH, B TOM UHCIE€ C Y4YeTOM TIapMOHHU3ALUU
MEXHALMOHAIBHBIX M MEXPEJIUTHO3HBIX OTHOIICHUN, IMPUMEHSTh CTaHIAPThI
AQHTUKOPPYNLUOHHOI'O MOBEICHMSI

OK 07

ConeiicTBOBaTh  COXPAHEHUIO  OKpPYXKAIOMIEH Cpedbl, pecypcocOepexeHHuIo,
NPUMEHATh 3HaHUS 00 W3MEHEHMM KIMMaTa, MPHHOUIBE OepeXIMBOTO
POM3BOJICTBA, 3(P(PEKTUBHO ACHCTBOBATH B UPE3BBIYAMHBIX CHUTYALIUAX

po(hecCUOHATIBHBIX KOMIIETEHLIUNI:

Ko xommerenmmn

HaunmenoBanme KOMIICTCHII

I1IK 1.4

[Tpon3BOIUTH pacueThl TEXHUKO-?)KOHOMHYECKOI0 00OCHOBAHHUS IPEJIaraeéMoro
IPOEKTa




2. CTPYKTYPA U COAEP)KAHUE YYEBHOTI'O ITPEJIMETA

2.1. O0beM y4eOHOr0 npeaMeTa U BU/bI Y4eOHOlH padoThl

Bun yueOHo# padoThI

O0BeM B yacax

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 180
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 170
B TOM YHCJIE:
TEOPETHUUECKUE 3aHSITH 72
MIPAKTUYECKHE 3aHATUS 98
B TOM 4YHCJIe: B popMe MPaKTUUECKOU MOATOTOBKH 72
IIPOMEXKYTOUHAsl aTTECTALINS 10

IIpomeskyTounas arrecrauus B gopme: dK3aMeHa




2.2. TemaTuyecKkuii NJIAH U coJep:KaHue Y4eOHOr0 mpeaMera

HaumeHnoBanue Copaepxxanue yuyeOHOro Mmarepuasa (0CHOBHOe U NpodecCHOHAIbHO-0PHEHTHPOBAHHOE), O6bem ®opmupyembie
pa3/iesioB U TeEM JabopaTopHble H NPAKTHYECKHE 3aHITHS, IPUKJIATHON MOAYJIb (IPH HAJTUYHUHI) 4acoB KOMIIeTeHIIMH
OK 01, OK 02,
| cemecTp 68 OK 03, OK 04,
OK 05, OK 06,
OK 07,1IK 1.4
OK 01, OK 02,
OK 03, OK 04,
Pa3nen 1. Anredpa 62 OK 05. OK 06,
OK07,1IK 1.4
Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJa 4 OK 01, OK 03,
Brenenue. Martemartuka B HayKe, TEXHHKE, JKOHOMUKE. ba3zoBbie 3HaHMs M yMEHUS B MPO(ecCHOHANBLHON U B [IK 1.4
Pa3BuTue nMoHATHA O | MOBCETHEBHON AeATeNnbHOCTU. Llenmm u 3amaum M3ydeHHss MAaTEeMaTUKU MPHU OCBOSHHUH Oymymiei
quciie. YPaBHEHUSA U | CIIEHUAaIbHOCTH.
HEPABECHCTBA Lensie u panmonanbpHbIe yucia. [efictBurensubie uncia. JleicTBust ¢ 0OObIKHOBEHHBIMH U
JECSITUUYHBIMH POOSMU, CO CTEIIEHSMU, (POPMYIIBI COKPAILIEHHOTO YMHOKEHUS.
Jlunelinple, KBagpaTHbIe, APOOHO-THHEHHBIEC YPAaBHEHHS 1 HEPABCHCTRBA.
Tema 1.2. Coaepxanue yueOHOIro MaTepuaa 10 OK 01, OK 04,
Kopnu, creneny, 1 | Kopuu u crenenu. Kopuu HaTypanpHOM CTENEHU U3 YUCIa U UX cBOcTBA. CTENeHH ¢ OK 06,1IK 1.4
J0rapuQpMmBbl. panMoOHAIbHBIMU ITOKA3ATENSIMU, X CBOKCTBA.
[MporientHbIe 2 | Crenenu c nefcTBUTENbHBIMU NOKa3aTeasiMu. Jlorapudm. Jlorapudm uncia. OcHoBHOE
BBIYUCIICHHS B J0rapu(pMHUECKOE TOKAECTBO.
npodeccnoHanbHbIX | 3 | Jlorapudm. Jlorapudm uncna. JlecaTuunble ¥ HaTypanbHble Jorapumbl. [IpaBuia nelcTBuii
3a7a4ax ¢ jorapudmamu. [lepexo kK HOBOMY OCHOBAHUIO.
IIpakTnyeckne 3aHATHA 2

Apudmernueckue NEHCTBUS HaJ YHCIaMHU, HaXOXJEHUE MPHUOIMKEHHbIX 3HAYEHUN BENUYHH U
MOTPELIHOCTEN BBIYUCICHHH (a0COTIOTHON U OTHOCUTENBHOM), CPaBHEHHE YHCIIOBBIX BBIPAKECHUH.
[IpeoOpazoBanme anredpanyecKux BHIPAKCHHM.

Brruncnenue u cpaBHEHHE KOpHEN. BplnoHEHNE pacyeToB ¢ paAuKalaMy.

HaxoxxzieHne 3Ha4YeHMI CTENEeHEeW ¢ pAlMOHANBHBIMU TNOKa3zarelssMu. CpaBHEHUE CTENeHEH.
IIpeoOpa3oBanus BBIpaKEHHM, COJEPKALINX CTETICHH.

Haxoxpaenue 3HaueHuid jorapudma mo NpouU3BOJBHOMY OCHOBaHHIO. Ilepexon oT ojHOro




OCHOBaHUS K Apyromy. Beruncienue u cpaBHeHue jgorapudmos.

JlorapugmupoBanue U MOTEHIMPOBAHUE BbIpaXCHUU. [IpHOIMIKEHHBIE BBHIUMCICHUS U PEUICHUS
MPUKJIAHBIX 33]1a4.

[IpeoOpa3oBaHue CTENEHHBIX, PAlIHOHAIBHBIX, HPPAIIMOHATBHBIX BBHIPAKECHUH.

IIpeobpa3oBaHue moka3zaTeNbHBIX U JOTapU(PMHUUECKUX BBIPAKEHUH.

IIpakTnyeckoe 3ansaTHE (MPOdQecCHOHATBHO-OPHEHTHPOBAHHOE COlep/KaHMe) 10
IIpocTble U cll0KHBIE IPOLIEHTHI, Pa3Hble CIOCOOBI X BHIYMCIIEHUS. [IpOLIEHTHBIE BEIUMCIICHUS B
npodeccHoHABHBIX 3a7a9ax.
Tema 1.3. Coaeprxanue yueOHOro MaTepuaJia 8 OK 01, OK 05,
OCHOBBI 1 | OcunoBuble nonstus. Pagmannas mepa yrna. BpamatenbHoe nBuxkenue. CHHYC, KOCHHYC, [IK 1.4
TPUTOHOMETPUHU TAQHI'€HC U KOTAHI'€HC YKCJIOBOI0 apryMeHTa.
2 | OcHOBHBIEC TPUTOHOMETpPUYECKHE TOXIeCTBA. DOpMyITbl TpuBeaeHUS. DOPMYIIBI CIIOKEHUSI.
@Dopmyiibl yBoeHHst. POpMyIibl TOJOBUHHOTO YTJa.
3 | IIpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPHUYECKUX BhIpaskeHui. [Ipeobpa3oBanue cymMmbl B
IPOM3BEACHUE M IPOU3BEICHUS B CyMMYy. BbIpakeHME TPUTOHOMETPUYECKHX BBIPa)KEHUI
Yyepe3 TAHT'€HC [TOJIOBUHHOTO apryMEHTA.
IIpakTHYeckne 3aHATHS 4
Panuannbiii MEeTO U3MEPEHHUS YIJIOB BPAIIEHUS U CBA3b C IPAyCHON MEpOil.
OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA, (HOPMYJIBI CIOKEHUS, YABOEHHs, MpeoOpa3oBaHue
CYMMbl TPUTOHOMETPHYECKHX BBIPAXKEHHUU B MpOU3BEACHUE, INpeoOpa3oBaHHE IPOU3BEICHUS
TPUTOHOMETPHUYECKUX BBIPAXKEHUI B CyMMY.
Tema 1.4. Coaeprxanue yueOHOro MaTepuaJa 8 OK 01, OK 02,
DyHKIMH, UX 1 | OGnacte ompeneneHuss U MHOXECTBO 3HaueHUll; rpaguk (yHKIHHU, TOCTPOCHUE TI'padUKOB OK 04, OK 07,
CBOMCTBA U (GyHKIMH, 3alaHHBIX Pa3IMYHBIMUA CIIOCOOAMH. [IK 1.4
rpauKy. CpoiictBa  (QyHKIMM.  MOHOTOHHOCTb,  YETHOCTb,  HEYETHOCTb,  OTPAHUYEHHOCTH,

Jlorapudms! B
IIPUPOJIE U TEXHUKE

nepuoandHocTh. CroxkHas GyHkuus (komno3unus). [loHsaTre o HenmpepbIBHOCTH (QYHKIUU.

2 | IlpomexxyTku Bo3pacTaHMsi W YyOBbIBaHUs, HauOoJiblllee M HAaUMEHbIEE 3HAYCHMs, TOUYKHU
skcTpemyMa. ['paduueckas unrepnperanus. [Ipumepsl (yHKIIMOHAIBHBIX 3aBUCUMOCTEN B
peaybHBIX Mpoleccax U ABIEHUAX. ApupMeTHuecKue onepanuu Haja QyHKIHUIMU.

O6parasie pynkruu. OO6nacTh ompeneneHUuss W 00JIacTh 3HAYEHUW O0OpaTHOW (YHKIHH.
I'paduk o6paTHON GyHKIUH.

3 | Crenennble, TOKa3aTenbHbIE, Jorapudpmudeckne ¢QyHkuuu. OnpeneneHust (QYHKIHMHA, HX
CBOWCTBA U IpadyKu.

4 | TpuroHomerpuyeckre QyHKuuu OOpaTHble TpuroHoMeTpuueckue (pyHkiuu. OnpeneneHus
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GYHKIMMA, UX CBOMCTBA U TpaduKu. APKCUHYC, apKKOCUHYC, apKTAHTEHC.

5 | IIpeoGpazoBanmsi rpadukoB. [lapamnenbHBIE MEPEeHOC, CUMMETPUS OTHOCHTEIBHO Ocei
KOOpJAMHAT ¥ CHUMMETpPUS OTHOCHTEIBHO Haudajga KOOpAMHAT, CUMMETPHS OTHOCUTEIBHO
NPSIMOM Y=X, pacTsHDKEHUE U CHKATHUE BJIOJb OCEM KOOPAMHAT.

IIpakTHYeckne 3aHATHS 2
Omnpenenenue ¢ynkumid. Iloctpoenne m urenue rpaduxoB pynkuumii. VccnemnoBanue QyHKIUH.
CBoiicTBa JIMHEWHOU, KBAJAPATUYHOM, KyCOYHO-TMHEWHON U APOOHO-TUHEHHON (PYHKITUH.
HenpepsiBable u nepuogunueckue Gpynkmun. CBoiicTBa U rpaduku CUHYca, KOCHHYCa, TaHT€HCa U
KOTaHTeHCa.
Oo6parnbie pynkiuu u ux rpadpuku. OdpaTHbie TpuroHoMmeTpudeckue Gpynkun. [IpeodpazoBanus
rpaduka QyHKIHH.
IMpakTuyeckoe 3ansiTre (MPoPecCHOHATIBLHO-OPUEHTHPOBAHHOE CO/IeP:KaHMe) 14
[Ipumenenue norapudma. Jlorapudmudeckas cnupaib B MPUPOJE, €€ MaTeMaTHUYECKHE CBOICTBA.
[TpumMepbl 3aBUCUMOCTEH MEXAYy NEPEMEHHBIMHU B PEaIbHBIX MPOIECCaxX M3 CMEXHBIX JUCIHUILIIH.
I"apmonnueckue konebanus. [lpuknagasie 3a1aun.
Pasnen 2. YpaBHenusi u HepaBeHcTBa. Havana MaTeMaTu4eckoro anajausa 6 OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07,IIK 1.4
Tema 2.1. IpakTHYeckne 3aHATUS 6 OK 01, OK 02,
YpaBHeHus U ParnmonanbsHele, ppalnoHanbHble ypaBHeHH. OCHOBHBIE IIPUEMBI X PEIIeHUs (pa3iokeHue Ha OK 03, OK 04,
HEPaBEHCTBA MHO>KUTEJIH, BBE/IEHNE HOBBIX HEU3BECTHBIX, IOJICTAHOBKA, IpapUuecKuil METON). OK 06, IIK 1.4
HToroBoe 3aHsTHE.
KonTponbHas pabora Nel.
Bcero 3a | cemecTp 68
OK 01, OK 02,
Il cemecTp 112 OK 03, OK 04,
OK 05, OK 06,
OK 07,1IK 1.4
Pa3nen 2. YpaBHenusi m HepaBeHcTBa. Havana MaTeMaTHu4eckoro anaiausa (mpoaoJKeHue) 50 OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07,1IK 1.4
Tema 2.1. | Conep:xanue yue6Horo matepuaia 8 OK 01, OK 02,

11




YpaBHeHus u
HEpaBEHCTBA
(mpomomkeHue)

1 | YpaBHenust u cuctembl ypaBHeHUU. PannoHanbHble, MppalloHalbHbIE, MOKa3aTeIbHBIE U
TPUTOHOMETPUYECKUE YPABHEHMSI M CUCTEMbl. PaBHOCWIIBHOCTb ypaBHEHUMH, HEPaBEHCTB,
cucteM. OCHOBHbIE MpPUEMbl UX perIeHUs (pa3yioKeHHE HAa MHOXHUTENH, BBEJACHHE HOBBIX
HEHM3BECTHBIX, MMOICTAHOBKA, TPaQUUECKUIl METON).

TpuroHomerpuueckue ypaBHEHUs M HepaBeHCTBA. lIpocreiimme TpuUroHoMeTrpudeckue
YpaBHEHHUS.

2 | HepaBenctBa. PannonanbHble, UppallMOHAIbHbIE, TOKA3aTeIbHbIE U TPUTOHOMETPUUECKHE
HepaBeHCcTBa. OCHOBHBIE IIPUEMBI HX pelieHus. Vcrnonp30BaHne CBOWCTB U IpauKoOB
GYHKIMHA PU PEIICHUH YpaBHEHUN U HEpaBeHCTB. MeTo nHTepBasioB. M300pakeHne Ha
KOOPJMHATHOM IJIOCKOCTH MHOYKECTBA PEILICHNUM YPAaBHEHUNM U HEPABEHCTB C JIBYMs
MIEPEMEHHBIMHU U UX CUCTEM.

IIpakTnyeckune 3aHATHSA

PannonaneHble, MppalMOHAIBLHBIE YPABHEHUS U CUCTEMbI. OCHOBHBIE IPUEMBI UX PEIICHUS
(paznokeHue Ha MHOXKHUTEIH, BBEICHUE HOBBIX HEU3BECTHBIX, [10/ICTAHOBKA, Tpa)UuEeCKUl METO).
IToka3zaTenbHble U JOrapupMUUecKue ypaBHEHHs U cucTeMbl. OCHOBHBIC IPUEMBI UX PEIICHUS
(paznokeHue Ha MHOXKHUTEIH, BBEICHUE HOBBIX HEU3BECTHBIX, IpapuuecKuil METox).
Tpuronomerpuueckue ypaBHeHusi. OCHOBHbIE IPUEMBI UX pellIeHUs (Pa3IoKEeHUE Ha MHOKUTEIH,
BBEJICHHE HOBBIX HEM3BECTHBIX, Ipa)UIeCKUil METO).

PanmonaneHble, nppalnoHanbHble HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLIEHUS.
[TokazarenbHble U IorapupmMuieckre HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PELLICHHUS.
TpuroHomeTpruyecKknue HEPaBEHCTBA.

IIpakTHyeckoe 3aHsATHE (IPO(JeCcCHOHAIBHO-OPHEHTHPOBAHHOE COACPIKAHHE)
[IpumeHeHne MaTeMaTUYECKUX METOJOB Ul PELIECHUS COIAEPkKATEIBHBIX 3a/1ad U3 Pa3IUYHBIX
oOacTel HayKu W TpakTUKH. [Ipukinansbie 3aqaqmn.

OK 03, OK 04,
OK 06, IIK 1.4

Tema 2.2
IIpownsBoaHas u
nepBooOpazHas

¢bynkus. Materpan
U €r0 IPUMEHEHUE

Conep:xxaHue y4eOHOro MaTepuaJia

1 | IHocnepoBatensrHocTr. CriocoObI 3a4aHUS U CBOMCTBA YMCIIOBBIX OCJIEI0BATEILHOCTEN.
[TonsTie o mpenene mocnenoBatenbHocTH. CyllecTBOBaHHWE TIpefena MOHOTOHHOMN
OTPAaHUYEHHOM TMOcaea0BaTeIbHOCTH. CyMMHUPOBAHHME TMOCIEN0BaTENbHOCTE. beckoHeuHo
yObIBaroIas reoMeTprudecKasi IpOTPECCHsl U €€ CyMMa.

2 | llpousBonmHas. [loHsATHE O TPOWM3BOAHON (GYHKINH, €€ TEOMETPUYECKHH W (U3UICCKUN
CMBICJI. YpaBHEHHE KacaTeJIbHON K rpaduky GyHKIMH.

3 | [IpousBoaHbIE CYMMBI, Pa3HOCTH, NPOM3BEICHUS, YacTHOrO. I[IpOM3BOAHBIE OCHOBHBIX
aneMeHTapHbIXx (yHKnui. [lpumeHeHne TPOW3BOAHOM K HWCCIASAOBAHUIO (PYHKIUH U
noctpoeHuto rpaduxos. [IpousBoaHbIe 06paTHON HYHKIIUU M KOMIIO3UIIUU (YHKITHH.
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OK 01, OK 05,
OK 07,1IK 1.4
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4 | IlepBooOpa3Hass u wuHTerpan. [IpuMeHeHHe ONpEeNeNeHHOro HMHTErpana Uil HaxXOXKICHHs
IUIOINAAN KpUBOJIMHEHHON Tpanemmu. @opmyna Herorona-JleitOnuma. [Ipumeps! npuMeHeHHS
UHTErpana B GU3UKe U FeOMETPHUH.

IpakTHYeckne 3aHATHS

UucnoBas 1ociea0BaTeIbHOCTD, CIIOCOOBI €€ 3aJaHuts, BEIYUCICHUS WICHOB ITOCISI0BATCIIEHOCTH.
[Ipenen mocnenoBarenbHOCTH. beCKOHEYHO yOBbIBaIOIIasi FeOMETPUIECKAsl IIPOTPECCHS.
[IponsBogHas: MEXaHUYECKUH U TEOMETPUYECKUN CMBICI MTPOU3BOAHON. YpaBHEHUE KacaTeIbHOU
B obmem Buge. IlpaBmia u dopmynsl auddepeHurpoBaHus, TaOIUIA MPOU3BOIHBIX
AJIEMEHTAPHBIX (YHKIIHH.

HccnenoBanne (GyHKIMK ¢ TIOMOIIBIO MPOU3BOAHON. HaxoxkneHne HanOoObIero, HaMMEHbBIIIETO
3HAYEHUS U SKCTPEMANIbHBIX 3HAUCHUHN (PYHKITHH.

WNurterpan u mepBooOpaszHas. Heonpenenennerii wHTerpan. CBoOWCTBa  HEONPEAEICHHOTO
uHTerpana. Tabnuia uaTerpanoB. HemocpenctBeHHOE MHTETPUPOBAHHE.

Pemenue 3amau Ha BBIUMCIIEHHE OIpeeeHHoro uHrerpana. Teopema Hprorona—IJleliOnuna.
CBoIiCTBa OINPECICHHOT0 HHTETPaIa.

KonTponbHas pabora Ne2.

IpakTuyeckoe 3ansiTue (MpoghecCHOHAILHO-OPHEHTHPOBAHHOE CO/IEP:KAHHUE)

Haxom[[eHHe OIITUMAJIBHOTO PE3yjibTaTa € IMOMOIIBIO HpOHBBOIIHOfI B IMPAKTHUYCCKUX 3ajjavdax.
Haumensiee u HauOonbinee 3HadeHwe GyHKIuU. HaxokaeHwe CKOpPOCTH [UIsl Tpoliecca,
3a1aHHOTO (POPMYIION U TpadUKOM.

[IpumeHeHne nHTerpana K BhIYUCICHUIO (U3NUYECKUX BEIMYMH U TUIONIAIeH.
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Pa3nea 3. 'eomerpus

48

OK 01, OK 03,
OK 04, OK 06,
OK07,IIK 1.4

Tema 3.1 Coaepxanue y4eOHOro MaTepuaa

Koopaunats! u Koopaunatsel u BexTopsl. [IpsimMoyrosibpHas (iekapToBa) cucTeMa KOOPJIMHAT B INPOCTPAHCTBE.
BEKTOPBI B dopmysa pacCTOSHUS MEXAY ABYMs TOUKAMH.

IIPOCTPAHCTBE Bexropsl. Moayine BekTopa. PaBeHCTBO BEKTOpOB. CIll0KEHHE BEKTOPOB. Y MHOXKEHUE BEKTOpa HA

YHCIIO.

PasnokeHne BekTOpa MO HaIpaBiICHUSM. YTOJI MEXKAYy IBYMs Bekropamu. [Ipoeknus BekTopa Ha

ocb. Koopaunarsl BekTopa. CkansipHOe NpOU3BEJEHUE BEKTOpOB. Vcrosnb3oBaHME KOOpAWHAT U

BCKTOPOB IMPH PCHICHUN MATEMATHYCCKUX U MPUKIIAAHBIX 3a1a4.

IIpakTuyeckue 3aHATHSA
Bexkropsl. JleiictBus ¢ BekTopamu. JlekaproBa cucteMa KOOPJAMHAT B NPOCTpaHCTBE. PaccTosiHue

OK 01, OK 03,
OK 07,1IK 1.4
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MEXIy TOUKaMu. JIeHCcTBUS ¢ BEKTOpaMu, 3aaHHBIMU KoopauHaTaMu. CKajsipHOEe MPOU3BEICHHE
BEKTOPOB.

Tema 3.2
IIpsimMble 1
IJIOCKOCTH B
IIPOCTPAHCTBE

Copep:kaHue y4eOHOIro MaTepuaa

1 | Ipsamble W IUIOCKOCTM B MPOCTPAHCTBE. B3aMMHOE pacloyioKeHHE JBYX MpPSIMBIX B
npocrpanctBe. [lapamienbHOCT NpsIMOM M IIIOCKOCTH. [lapaimienbHOCTh  IUIOCKOCTEM.
[lepnieH IMKyYISPHOCTD NPSMOM U INIOCKOCTH. IlepneHuKyIsip 1 HaKJIOHHAs.

2 | Yron Mexay NpsSMOH M INIOCKOCTBIO. JIByrpaHHBIM yroia. YTojl MEXAy IUIOCKOCTSMH.
[leprieHAUKYIAPHOCTH IBYX IIIOCKOCTEN. M300paXkeHne NpoCTpaHCTBEHHBIX (DUTYD.

I[MpakTuyeckue 3aHATHS

[Ipu3Haky B3aMMHOIO pacloJIOKEHUs NMPSAMBIX. YTOJI MEXIY NpsAMbIMU. B3anMHoe pacrionoxenne
IpSAMBIX U IUIOCKOCTEH. IlepneHauKynsap ¥ HakIOHHAs K IJIOCKOCTH. YTOJ MEXAYy NpAMOH H
IJIOCKOCTBI0. Teopempl O B3aMMHOM pPacHOJIOKEHUM MPAMONM M IUIOCKOCTH. Teopema 0O Tpex
HEPIECHIUKYIIApaX.

IIpu3Haky 1 CBOMCTBA NMapajuIEIbHBIX M NEPIEHAMKYJSPHBIX IUIOCKOCTEH. PaccTossHue OT TOYKM
710 IIJIOCKOCTH.

PaccrosHne oOT npsAMOM 0  IUIOCKOCTH, PAcCTOSHUE MEXAY IUIOCKOCTSAMH, MEXKIY
CKPELIMBAIOIUMHUCS MPSIMBIMH, MEXY IPOU3BOJIBHBIMU (UIypaMU B IPOCTPAHCTBE.
[TapannenpHOE TPOEKTUPOBAHUE U €r0 CBOMCTBA. TeopeMa O MIoIaad OpTOrOHAJIbHON TPOECKIIMHU
MHOTOYroJibHUKa. B3aMHOE pacnosio)keHue NpoCTPaHCTBEHHBIX UTYP.

IpakTuyeckoe 3anaTHE (MPO(decCHOHATBLHO-OPHEHTHPOBAHHOE CO/IePKAHUE)

[IpsiMble W TMIOCKOCTHM B MpAKTUYECKUX 3adadax. PacmonoxeHue NpsSMBIX M IUIOCKOCTEH B
OKpyXaromeM mupe (IpHupoje, apXUTEKType, TEXHHKE). PelreHne MmpakTHKO-OPUSHTHPOBAHHBIX
3a/1a4.

OK 01, OK 04,
OK 05,IIK 1.4

Tema 3.3
MHororpanHuku

Coaep:xaHue y4eOHOro MaTepuaJia

MHuororpanauku. Bepminnbl, pedpa, rpaHu MHororpaHHuka. PasBepTka. MHOrorpaHHbl€ YIJIBI.
Beimnyxsible MHoOrorpanHuku. Ilpusma. Ilpsmas u HakimoHHas npusma. IlpaBunbHas npusma.
[Tapannenenunen. Ky6.

[Mupamuna. IlpaBunpHas nupamuga. YcedeHHas nupamupia. Terpasap. Cummerpun B KyOe, B
napajuienenumnesae, B npusMe u nupamuae. Ceuenus kyoa, npusmsl U nupamusl. [Ipencrasienue
0 IIPaBUJILHBIX MHOTOTPAaHHMKAX (TeTpa’ipe, Kyde, OKTadipe, J0AECKadApe U UKOCAdIPe).

OK 01, OK 06,
OK 03,IIK 1.4
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IIpakTuyeckue 3aHATHSA

Paznuunbie Buasl MHOrOrpaHHUKoB. CeueHus, pa3BepTKU MHOrorpaHHukoB. [Ipusma. Ilpsmas u
HakJIOHHad npu3Ma. [IpaBunbHas npusma. Ux nusobpaxkeHus.

[Mapamnenenunen. Ky6. Ux m3obpaxkenus. CedeHus Kyoa, MPU3MBI.

[Mupamuna. [MpaBunbHas nmupamuaa. Y cedeHHas nupamuaa. Terpasap. Mx uzodpaxenus. CeueHus
Ky0a, IpU3Mbl M IUPAMHU/IBIL.

IpakTuyeckoe 3ansiTre (MPodeccHOHATILHO-OPUEHTHPOBAHHOE CO/IeP:KaHue)

[TonaTne 0 CUMMETPUU B MIPOCTPAHCTBE (LIEHTpaJIbHAS, OCeBasi, 3epKaybHas). CuMmmeTpun B KyOe,
B Mapajuienenumnene, B mnpusMe u nupamuae. OOoOlieHHE MNpeACTaBIEHUNH O MPaBUIIbHBIX
MHOTOTpaHHHUKaxX (TeTpa’ap, KyO, OKTa’ap, OOAeKa’ap, uKocadap). IIpumepsl cummerpuil B
npodeccum.

Tema 3.4
Tena u MOBEpXHOCTH
BpaLLeHUS

Coaep:xaHue yueOHOro MaTepuaJia

Tenma n noeepxHocTu BpamieHus. LlunuHzap m koHyc. YceueHHbld KOHyC. OCHOBaHME, BBICOTA,
OOKOBasi TMOBEPXHOCTh, OOpasyromias, pa3Beprka. OceBble CEYEHUS M CEUCHHUs, MapajuieibHbBIC
ocHoBaHuto. [llap u chepa, ux ceuenus. KacarenpHas niaockocTs K cdepe.

Bunel cummerpuii B npoctpancTBe. CUMMETPHS TEJT BpalllEHUSI.

OK 01, OK 03,
OK 02,1IK 1.4

Tema 3.5
H3mepenns B
reOMETPUHU

Coaep:xaHue yueOHOro MaTepuaJia

Wzmepenust B reometpun. O0beM u ero m3mepenue. @opmyinel o0bemMa Kyba, MpsSMOYTOJIEHOTO
napajjiesienunena, MNpU3Mbl, LWIMHAPA, NUPaMUAbl KOHyca, Mmiapa. opMylbl IUIOMAAU
MOBEPXHOCTEN IIWINHJPA, KOHYCa, CPepBhI.

ITono6ue ten. OTHOMIEHUS MIIoLIa/Iel MOBEPXHOCTEH U 0ObEMOB OJIOOHBIX TEJ.

IIpakTnyeckue 3aHATHSA

Pemenue 3amau Ha HaxoxJeHHE 00bEMOB KyOa, MPSIMOYTOJBHOTO Mapajiesienunena, Mmpu3Mbl,
HWIMHIpa, TUpaMUbl U KOHYCa, IUIOLIaM MOBEPXHOCTEN MMWIMHIpa U KoHyca. Mcnonb3oBaHue
dopmyn obbema miapa u miuom@aau cdepsl npu pemeHun 3angad. Ilogobue ten. OTHoleHHs
TJI0Ma IeH TOBEPXHOCTEN U 00bEMOB MOJOOHBIX TEJ.

KontposbHas pabora Ne3.

IIpakTnyeckoe 3ansTHE (MPodeccHOHATbHO-OPHMEHTHPOBAHHOE COIeP:KAHME)
N300pakeHne Ten BpalleHUs Ha IiockocTd. CedeHus KOHyca, IWIMHApa, lapa. Pemenue
MIPaKTUKO-OPUEHTHPOBAHHBIX 33]1a4.

OK 01, OK 03,
OK 07,1IK 1.4

Pa3neu 4. DiieMeHTBI TEOPUH BEPOSITHOCTEH M MAaTEMATHYECKOM CTATHCTHKH
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OK 02, OK 03,
OK 04, OK 05,
1K 1.4

Tema 4.1

| Conepanne yueGHoro marepuaia

OK 02, OK 03,
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DJIEMEHTHI TEOPUU
BEPOSATHOCTEUN U
MaTeMaTU4eCcKOi

CTaTUCTUKU

1 | DnemenTsl KOMOMHATOPUKH. OCHOBHBIE NMOHATUS KOMOMHATOPUKHU. 3aJja4ul Ha MOJCYET YuClia
pa3MelleH i, IepecTaHOBOK, coueTaHuid. Pemenne 3aaay Ha nmepeOop BapuaHTOB. DIIEMEHTHI
Teopun BeposaTHocTell. CoObITHE, BepOsATHOCTb coObITHs. Kiaccuyeckoe ormpeneneHue
BEPOSATHOCTH.

2 | CnoxeHre U yMHOXXEHHE BeposiTHOCTeH. [loHsATHE 0 HE3aBUCUMOCTH COOBITUH. J(MCKpeTHas
clyyaliHas BEJIMYMHA, 3aKOH €€ pacrpenesieHus. YHCIIOBbIE XapaKTEPUCTHKU JHUCKPETHOU
cirydaiiHO# BennuuHbBL. [IoHsATHE 0 3aKOHE OOJBITUX YHCE.

3 | DaeMeHTHl MaTEeMaTU4YEeCKON CTaTUCTUKH. | eHepaibHasi COBOKYITHOCTh U BbIOOpKa. YuciioBbie
XapaKTepUCTUKH (cpeaHee apupMeTHueckoe, MeauaHa, pa3max, aucrnepcus). [lpencrasienue
JaHHBIX (TabIuIBl, TuarpaMmel, rpadukn), [lonsarue o 3agagax MaTeMaTHYECKONW CTATUCTHKH.

OK 04, OK 05,
[IK 1.4

KonTponbHas padora Ne4. 8
IIpakTnyeckoe 3ansaTHE (MPOodQecCHOHATbHO-OPHEHTHPOBAHHOE COlepiKaHMe)
BepositTHOCTB B TpoheccHoHaNIbHBIX 3a1a4ax. OTHOCUTEIbHAs 4acTOTa COOBITHUS, CBOICTBO ee
ycroiuuBocTU. CTaTUCTHUECKOE OIpeieeHHE BEPOSITHOCTH. OlLIeHKa BEPOSITHOCTH COOBITHS.
IlepBruynas 00paboTKa CTAaTUCTHUECKUX JaHHBIX. PaboTa ¢ Tabiauuamu, 1tuarpaMMamy,
rpadukamu. CTaTUCTUYECKHE JaHHBIC B TPO(ECcCHi.
Bcero Bo |l cemecTpe 102
IIpomexyTouHas aTTecTanus 10
Bcero: 180
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3. YCJIOBUMSA PEAJIM3ALIMU YYEBHOTI'O ITPEJIMETA

3.1. Tpe6oBanusi K MUHMMAJILHOMY MaTePHATbHO-TEXHHYECKOMY O0ecre4yeHn 1o

Peanmzanus yueOHOro mpeaMera MaremaTka IpeArnoiaraeT HalmYue kKabuHeTa eCTeCTBEeHHO-
HAYYHBIX ¥ MATEMAaTHICCKUX YUCOHBIX MPEIMETOB, U JUCIUTIIHH.

YyebHoe oOOpymoBaHMe: paboume MecTa OO0ydarmmxcs, pabodee MECTO MperojaBaTes,
MapKepHast JOCKa.

VY4eOHO-HAIIIAHBIE ~ [MOCOOMS:  KOMIUIEKTHI ~ y4eOHO-METOAMYECKUX  MaTepHalioB U
METOAMYECKHX TTOCOOUH, CTEH/IbI, IIIAKATHI.

TexHuueckue cpenctBa: HOYTOYKH C BBIXOJOM B ceTh HHTEpHET, NMEpeHOCHOW IPOEKTOp,
MarHuTo()OH, ayJHOKOJIOHKH, SKPaH.
3.2. HNudopmanumonHoe odecrevyeHue 00ydeHust

Ilepeyens pexoMeHAyeMbIX Y4eOHBIX H31aHUil, IHTepHeT-pecypcoB, AOMOJHUTEIbHOI
JIUTEPATYyPbI

[leyatHble uW31aHUS HE UCHOJB3YIOTCA. YYEOHBI MpeaMeT MOJHOCThI0 oObecrneueH

AJIEKTPOHHBIMU M3/IaHUSMH.

OcHoBHas IuTeparypa:

1. Boromonos H. B. MaremaTuka: yueOHHK U CpeHETo npodeccuoHanbHoro oopasosanus / H. B.
boromonos, II. . Camoiinenko. - 5-e usn., mepepad. u gom. — M.: FOpaiit, 2023. - 401c. -
(ITpodeccuonansnoe oOpazoBanume). - ISBN 978-5-534-07878-7. - Tekcr: »neKTpoHHBIA //
O6pazoBarenpHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511565.

2. Illunaues B.C. Marematuka: y4eOHUK M TPAKTUKYM IS CpeIHEro MpodeccHoHAIBHOTO
obpazopanus / B. C. lllunaues; nox penakmued A. H. TuxoHoBa. - 8-¢ u3a., mepepad. u gom. - M.:
FOpaiir, 2023. - 447 c. - (Ilpodeccuonansuoe obpazoBanue). - ISBN 978-5-534-13405-6. - Tekcr:
aseKTpoHHbIH // ObpazoBatesbHas miarhopma FOpaiit [caiit]. - URL: https://urait.ru/bcode/511549.

JloToJTHUTEIbHAS JIUTEPaTypa:
1. Bboromosnos H. B. I'eomeTtpusi: yuebHOE mocoOue st cpeHero npodeccuoHaaIbHOro 00pa3oBaHus
/ H. B. boromomnos. - M.: IOpaiit, 2023. — 108 c. - (IIpodeccuonansnoe odpazosanue). - ISBN 978-5-
534-09528-9. - Tekcr: snektponHbii // OOpasoBarenpHas twiargopma FOpaiit [caiit]. - URL:
https://urait.ru/bcode/511955.
2. Boromono H. B. IlpakTudeckue 3aHsaTus o Maremaruke B 2 4. Yacte 1: yueOHOE mocobue st
cpennero mpodeccuonansHoro oopasosanus / H. B. boromornos. - 11-e uzn., mepepad. u gom. - M.:
FOpaiit, 2023. - 326 c. - (IlpodeccronanpHoe obpazoBanme). - ISBN 978-5-534-08799-4. - Tekcr:
anekTpoHHsIi // O6pa3oBarenpHas mwardopma KOpaiir [caiit]. - URL: https://urait.ru/bcode/512668.
3. Boromonos H. B. [Ipaktuueckue 3anaTusi mo mMaremaTtuke B 2 4. Yacte 2: yueOHOE mocodue s
cpenHero npogeccuonanbHoro oopazosanus / H. B. boromonos. - 11-e u3n., nepepad. u gom. — M.:
FOpaiit, 2023. - 251 c. - (IlpodeccronanpHoe obpazoBanue). - ISBN 978-5-534-08803-8. - Tekcr:
aneKkTpoHHbIN // OOpa3zoBarenbHas iardopma FOpaiit [caiit]. - URL: https://urait.ru/bcode/5126609.
4. boromonoB H.B. Anrebpa wu Havanma aHanmuza: ydyeOHOe TocoOMe JUIsi  CPEIHETro
npodeccuonansHoro obpazoBanus / H.B. boromonoB. — M.: HOpaiit, 2023. — 240 c. -
(ITpodeccronansHoe oOpazoBanue). - ISBN 978-5-534-09525-8. - Tekcr: aneKTpoHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. - URL: https://urait.ru/bcode/511954.
5. boromonoB H.B. Maremaruka. 3amaunm c pemieHUsIMH: y4deOHOE TMocoOue Il CpPEeIHEero
npodeccuonansHoro obpasosanus / H. B. boromonos. - 2-e u3a., ucrp. u gom. — M.: FOpaiir, 2023. -
755 c¢. - (Ilpodeccuonanproe obpaszoBanue). - ISBN 978-5-534-16211-0. - TekcT: 3JIeKTpOHHBIN //
OopazoBarenbHas miardopma FOpaiir [caiit]. - URL: https://urait.ru/bcode/530620.
6. Kommoropos A.H., A6pamo A.M., yaaunsiH FO.I1., UBiaes b.M., Isapudypn C.U. Anrebpa n
Hayaja MaTeMaTHYecKoro aHanmu3a — YueOHuK mius 10-11 k1. o0rieoOpa3oBaTebHBIX YUPEIKICHUN;
nop pea. A.H. Komvoroposa, — 20-e m3n. — Mocksa: [Ipocsemenne, 2011. — 384 c.
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7. MaremaTtuka: anrebpa W Hadala MaTeMaTHYECKOTO aHaiM3a, reoMeTpusi. AnredOpa W Hadama
MareMarnyeckoro ananmsa 10-11 kmaccel (0a30BbIil U yrayOJeHHBIN ypoBeHb): yueOHuk / L. A.
Anumos, M. B. Tkauesa, H. E. ®enoposa [u ap.]. - 7-e uza. - Mocksa: [Ipocsemenune, 2022. - 464 c. -
ISBN 978-5-09-099445-3. - Tekcr: AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1927172.

8. MaremaTtuka: anrebpa M Haudajga MaTeMaTUYeCKOro aHaiuza, reomerpusi. ['eomerpus. 10-11
KJacchl (0a30BBId M yriryOneHHBI ypoBeHb): yueOHuk / JI. C. Aranacsu, JI. C. Kucenea, D. T
[To3wnsik [u ap.]. - 7-e u3a., nepepadoTaHHOe U JomoaHeHHOe - MockBa: [Ipocsemenue, 2022. - 287 c. -

ISBN 978-5-09-099446-0. - Texcr: AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1927208.
IIpodeccnonanbubie 0a3bl JaHHBIX M HHGOPMALMOHHBbIE pecypchl ceTd UHTepHeT:
1. Enunas xosutekius mudpoBbix o0pa3oBatesibHbIX pecypcoB // http://school-collection.ru
2. Xypnan «Marematudeckoe odpazoBanue» // http://matob.ru
3. Hudopmanmonnsiii pecypc. PI'OC CIIO. Ilepesarpyska http://spo-new-fgos.firo-nir.ru
4. KanpkynsaTop - cnpaBo4HbIid nopran https://www.calc.ru/
5. Hayuno-monynsipHslii ¢pu3nko-maremMarndeckuii xypHan «KBant»: http://kvant.ras.ru
6. TIpoext 100formul.ru: cOopuuk dopmyn anreOpel, TeOMETPUH M  TPUTOHOMETPUH
http://100formul.ru
7. Poccuiickuii mopTtan oTKpbeITOro oopasoanus http://www.edu.ru/
8. CnpaBounuk no maremaruke http://maths.yfal.ru
9. DOmnextponnas oubnuoreka PI'TY https://liber.rsuh.ru/ru
10. Dnexrponnslit pecypc: IBC «3Harmym» http://znanium.com
11. Dnektponnsiii pecypc: DBC «tOpaiit» https://urait.ru
12. Allmath.ru—scs maTemartuka B ogaom mecte http:\\www.allmath.ru

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOTI'O IIPEJIMETA

KoHTpoJIb 1 O1eHKa pe3ylbTaToOB OCYLIECTBIIAECTCS NIPENOJABATENIEM B IIPOLECCE MPOBEACHMUS
TEOPETUYECKUX U NMPAKTUYECKUX 3aHATHI, a TakkKe 3aHATUH B (opMe MPaKTUYECKOW MOATOTOBKH,
HalpaBJIeHHBIX Ha (OPMHUPOBAHNE OOIMX U MPAKTUUECKUX KOMIIETEHIIHIA:

Oo6masi/npodeccuoHaIbHAS KOMIIETEHIUSA

T oeHOYHBIX MEPONPUATHI

OK 01. Beibupats criocoObl penieHus 3aaad
npodeccuoHaIbHOMN e TeTbHOCTH
NPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

— TEeCTHUPOBaHHUE,
— YCTHBIH OIIPOC,

— TIPEACTABJICHHUE PE3yIbTATOB MPAKTUUECKUX
3aJIaHMNi,

— WHAMBHIYyallbHAs CaMOCTOsITENbHAs paboTa,
— KOHTpOJIbHas paboTa,

— TOJrOTOBKA U 3ammuTa pedepara,

— BBIIOJHEHME 3aJIaHUH HA DK3aMEHeE.

OK 02. Mcnosib30BaTh COBPEMEHHBIE CPEJICTBA
NOMCKa, aHaJIN3a U UHTEPIpETaluu
uH(popMalnu, 1 UHQOPMALIMOHHBIE TEXHOJIOTHH
JUISL BBITIOJIHEHUS 3a]1a4 PO eCCHOHATBHOM
JeSITEIIbBHOCTH

— TEeCTHUPOBaHHUE,
— YCTHBIW OIIPOC,

— TIPEACTABJICHHUE PE3yIbTATOB MPAKTUUECKHUX
3aJIaHHM,

— WHAMBHIYyallbHAs CAMOCTOSTENIbHAs paboTa,
— KOHTpoJbHas paboTa,

— TIOATOTOBKA M 3ammuTa pedepara,

— BBIIIOJHEHME 3aJIaHUH HA DK3aMeEHeE.

OK 03. ITnaHnupoBath U peaan30BbIBATh
coOcTBeHHOE MTpo(heccHoHaTbHOE U TMYHOCTHOE
pa3BHUTHE, TPEATPUHUMATEIBCKYIO

— TEeCTUPOBaHHUE,
— YCTHBIW OIIPOC,
— IPEACTABJICHUE PE3YyIbTaTOB IPAKTUYECKUX
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http://spo-new-fgos.firo-nir.ru/
https://www.calc.ru/
http://window.edu.ru/resource/189/80189
http://100formul.ru/
http://window.edu.ru/resource/356/44356
http://maths.yfa1.ru/
https://urait.ru/
http://www.allmath.ru/

JIeATEeTLHOCTE B TpodeccuoHaIbHOM cepe,
UCIIO0JIb30BaTh 3HAHUA 10 (PUHAHCOBOU
IPaMOTHOCTH B Pa3IMYHbBIX KHU3HECHHBIX
CUTyalusax

3aJIaHNM,

— HWHAUBHUAYAJIbHAA CAMOCTOATCIIbHAA pa60Ta,
— KOHTpOJIbHas paboTa,

— TOJTrOTOBKA W 3ammura pedepara,

— BBINOJIHEHUE 3aIaHUI HA DK3AMEHE.

OK 04. D¢} dexTuBHO B3auMOICHCTBOBATH
paboTaTh B KOJUICKTUBE U KOMaH 1€

— TECTHpOBaHHE,
— YCTHBIU OIpOC,

— TpEeICTaBIICHUE PE3YyIbTATOB MPAKTUYECKUX
3aJIaHnM,

— WHAMBHUIYyaJbHAs CAMOCTOSTENIbHAS paboTa,
— KOHTpOJIbHas paboTa,

— TOJTrOTOBKA W 3ammura pedepara,

— BBINOJIHEHUE 3aJaHUI HA DK3AMEHE.

OK 05. OcyiiecTBisTh YCTHYIO U MTUCbMEHHYIO
KOMMYHHUKAIUIO Ha TOCYJapCTBEHHOM SI3bIKE
Poccuiickoii @enepanuu ¢ yueTom
0COOEHHOCTEHN COLMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

— TEeCTHpOBAHUE,
— YCTHBIW 0IpOC,

— TIpe/CTaBIIEHUE PEe3yIbTATOB MPAKTUUYECKUX
3aJIaHNM,

— UHAMBHYyaJIbHAsl CaMOCTOsTENbHAs paboTa,
— KOHTpoJIbHas paboTa,

— TMOArOTOBKA M 3aluTa pedepara,

— BBIIOJHEHHUE 331aHUI Ha SK3aMEHE.

OK 06. IIposiBiATH rpaxk1aHcKo-
MaTPUOTUUECKYIO MO3UIUI0, IEMOHCTPUPOBATH
OCO3HAaHHOE MMOBEJICHIE Ha OCHOBE
TPAAUITMOHHBIX OOIIECUYEIOBEYECKUX [IEHHOCTEH,
B TOM YHCIIE C YYETOM TapMOHU3AINH
MEXHAIIMOHATBHBIX U MEKPEITUTHO3HBIX
OTHOILIEHUM, TPUMEHSATH CTAaHJAPThI
AHTUKOPPYIIIMOHHOTO TTOBEIACHUS

— TEeCTHpOBAHUE,
— YCTHBIW 0IpOC,

— TIpe/CTaBIIEHUE PEe3yIbTATOB MPAKTUUYECKUX
3aJIaHUi,

— WHIUBHUYyaJbHAs CaMOCTOATENbHas paboTa,
— KOHTpOJIbHas paboTa,

— TMOATOTOBKA M 3alIuTa pedepara,

— BBINOJIHEHHE 33/1aHUM HA DK3aMEHE.

OK 07. ConeiicTBOBaTh COXPAHEHUIO
OKPYXaIOIIeH CpeJibl, pecypcocOepeKeHuto,
IPUMEHSATh 3HaHUS 00 U3MEHEHUH KIIMMaTta,
TPUHIUITB OE€PEXITMBOTO MPOU3BOICTBA,

3 PEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX
CUTYaIHAX

— TEeCTUPOBAHHUE,
— YCTHBIH OIIPOC,

— IPEACTABJICHUE PE3yJIbTaTOB IPAKTUUECKHUX
3aJIaHMNi,

— WHIUBHUYyaJbHAs CaMOCTOATENbHas paboTa,
— KOHTpOJIbHas paboTa,

— TMOATOTOBKA M 3alIuTa pedepara,

— BBINIOJIHCHUE 3aJaHUN Ha DK3aMEHE.

I1IK 1.4. IIpon3BoaNATE pacyeThl TEXHUKO-
HKOHOMHUYECKOT0 000CHOBAHHUS MPEJIaraeMoro
IIPOEKTA

— TEeCTHUPOBaHHUE,
— YCTHBIW OIIPOC,

— TIPEACTABJICHHUE PE3yIbTATOB MPAKTUUECKHUX
3aJIaHNM,

— WHAMBHIYyallbHAs CAMOCTOsTENIbHAs paboTa,
— KOHTpOJIbHas paboTa,

— TIOATOTOBKA M 3amuTa pedepara,

— BBIIOJTHEHME 3aJIaHUH Ha DK3aMEHeE.
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