®dunman 610 HPKETHOTO MPOPECCHOHAIBHOTO 00pa30BaTEIbHOTO YUPEKACHUS
Owmckoii obmactu «MockaeHCKu# Tpo(hecCHOHaTbHBIN TEXHUKYM» B C. DIUTa

PACCMOTPEHO YTBEPX/IAIO
Ha 3acenanuu 11K Hupexrop
CwmousaxoBa T.C. H.B. Kyapssues
ITporokois NelO ot 27 utons 2025 r. . 2025

AOKYMEHT !'IOJ:[I'\I/ICAH
JNEKTPOHHOM NOANNCHIO
Ceprupukar: 6C2562441C582CAFB24893B629A5975C
Braneneu: KYAPABLIEB HUKONAVI BATIEPLEBIY
[eicrantener: ¢ 27.01.2025 70 22.04.2026

PABOYAS ITPOTPAMMA YUEBHOTI'O ITPEJIMETA
O.07 MATEMATHUKA

38.01.02 ITponasen

Omura — 2025



Pabouas nporpamma yweOHoro mnpeamera O/].07 Mamemamuka pa3zpaboTaHa_Ha OCHOBE
(benepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIBHOIO CTaHIapTa CPEIHEro 001Iero oopa3oBaHus
(yTB. mpuka3zoM MuHuctepcTBa ob6pazoBanus U Hayku P® ot 17 mas 2012 r. N 413) (29 nexalps
2014 1., 31 mexabps 2015 r., 29 urons 2017 r., 24 cenrs6psa, 11 mexadbps 2020 r., 12 aBrycra
2022 r.) wu mpukazom Munnpocsemienuss Poccun ot 23.11.2022 N 1014"O6 yTBepkIeHUU
benepanbHON o0pa3oBaTeNbHON  TPOTPaMMBbl  CPETHETO o01ero obOpazoBanus"
(3apeructpuposano B Muntocte Poccun 22.12.2022 N 71763)

Opranu3zanusa-pa3padoTyuk: ¢uinan OHIKETHOTO MPO(ECCHOHATBHOTO 00pa30BaTEIbHOIO
yupexaenus OMckoit oonactu «MockaneHCKHi MpoecCHOHaNbHBIN TEXHUKYM» B ceje DInTa.

Paspaborunkm:

XarectoBa H.B. — 3amecturens nupexropa BIIOY MIIT
Abpamosckas @.U. - npenogasatens BITOY MIIT
Hpstuko O.A. — MeTOAUCT



balbad s S

COJIEPKAHUE

I[MOACHUT EJIbHA 3AIINCKA YUEBHOI'O ITPEAMETA
CTPYKTYPA U COAEPXXAHUE YUEBHOI'O ITPEAMETA
YCJIOBUA PEAJIU3BILNNUN ITPOT'PAMMBI YVHEGHOTI'O ITPEJJMETA
KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUA YYEBHOI'O
IMPEAMETA

20
22



1. IOACHHUTEJIBHAS 3AIIMCKA YYEBHOI'O ITPEJMETA
0O/.07 Mamemamuxka

1.1.  ObsacTh NpUMeHEHHUs MPOrPAMMBI

PaGouas mnporpamMma yueOHOro IpeaMeTa SBJISETCS YacThIO MPOrpaMMbl IOATOTOBKH
KBaJTM(PHUIHUPOBAHHBIX pabouux, cayxamux 1o npodeccun CIIO 38.01.02 IIpooasey

1.2. MecTto mpeamMera B CTPYKType OCHOBHOW mNpodeccHoHAIbHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl: IIpeAMET BXOAUT B 0011€00pa3oBaTEeIbHBIN LIUKII.

1.3. Llesn u 3axa4n npeaMeTa — TpeOOBAHUSA K pe3yJbTaTaM OCBOCHHS MpeaAMeTa:

Hean nmpeamera:

- (¢opmHpoBaHHE IEHTPAJIBHBIX MAaTEMaTHYECKUX TMOHATUN (YMCIIO, BEJIMYMHA,
reoMerpuyeckas  ¢Gurypa, TepeMeHHas, BEpPOSATHOCTh, (YHKIH), OO0ECIEeYMBAIOIINX
MNPECMCTBCHHOCTD U ICPCIICKTUBHOCTL MATECMATUYCCKOT'O 06pa30BaH1/151 06y‘-IaIOIJ_II/IXC$I;

- IoJIBeJIeHNE O0y4aroXcs Ha TOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHHUIO B3aMMOCBS3HU
MaTeMaTHUKHd M OKpPY>KaIoLIero MUpa, MOHMMAaHWE MAaTEMAaTHKM KaK 4acTh OOIIed KyJbTypbl
YeJI0BEYECTBA;

- Ppa3BUTHE MHTEIUICKTYaJbHbIX W TBOPYECKHUX CIIOCOOHOCTEH 0Oydarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENILCKUX YMEHUN, KpUTUUHOCTH MBIILJICHUS, HHTEpeca
K U3YyUYCHHUIO MAaTCMATUKU;

- (opmupoBanue (GYHKIUMOHAIBLHOM  MaTeMAaTHUYECKOM TpPaMOTHOCTH:  YMEHHS
pacnno3HaBaTb MAaTEMATUYCCKUC ACIICKThI B PCATBbHBIX KHU3HCHHBIX CUTyaluiax
U TOpU  M3YYEHUHM  JIpYTUX  y4eOHBIX MPEIMETOB, TMPOSIBICHUS  3aBHUCHUMOCTEH
U 3aKOHOMEPHOCTEH, (hOpMyTHpOBATh MX HA S3bIKE MATEMATHKU U CO3/1aBaTh MaTEMaTHYECKHE
MOJIENH, MPUMEHSITD OCBOEHHBIM MaTeMaTH4eCKUun amnmapar
I pelIeHUs [PaKTHKO-OPHUEHTHPOBAHHBIX 3a4ad4, HHTEPIPETHPOBATL U OLICHUBATH
MOJTy4YE€HHBIE PE3YJIbTATHI.

TpeOoBaHMs K IVIAHMPYEMbIM pe3yJbTaTaM
1) Jluunocmmnote:
1) rpax1aHCKOTO BOCITUTAHMUS:
c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMU O00YUAIOMIEroCcsl KaK aKTUBHOTO ¥ OTBETCTBEHHOTO
YjieHa  pOCCHUHCKOro  o0miecTBa,  MpeAcTaBlIeHME O  MaTeMaTHMYeCKUX  OCHOBax
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIENyp TpakJaHCKOTO oO0IIecTBa
(BBIOOpHBI, OMPOCHI U APYTo€), YMEHHE B3aUMOJAEHCTBOBATH C COLMAIBHBIMM WHCTHUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIHMSIMH U HA3HAYCHHUEM;
2) maTpUOTHYECKOTO BOCTIUTAHUSA:
c(OPMHPOBAHHOCTh POCCUHCKOW TPa)KAAHCKOM HACHTUYHOCTH, YBOKEHHS K MPOILIOMY U
HACTOSIIEMY POCCUMCKOW MATEMAaTHKH, IEHHOCTHOE OTHOUIEHUE K JIOCTHUKEHUSM POCCHUHCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTUYECKOW IIKOJbI, HCIIOJb30BAHUE ITUX JOCTHUKEHUN B
IpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMUKH;
3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
OCO3HAaHHE MYXOBHBIX ILIEHHOCTEH POCCHIMCKOr0 Hapoja, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUsS, ITUYECKOrO IOBEJICHUS, CBSI3aHHOTO C MPAKTUUYECKUM MPUMEHEHHEM JOCTHKEHHUI
HAayKH U JESATENbHOCTBIO YUYEHOTO, OCO3HAHME JIMYHOIO BKJIAJa B MOCTPOCHHUE YCTONYMBOTO
Oymymiero;
4) 5CTEeTUYECKOT0 BOCIIUTAHUS:
ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOUas ACTETUKY MATeMaTHUYECKUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 33/1a4, PEUICHHUH, pacCyX JAeHUN, BOCIPUUMYHMBOCTh K MaTeMaTHYECKHM AacleKTaMm
pPa3IMYHBIX BUJIOB UCKYCCTBA;
5) du3nyeckoro BOCIUTAHHUS:



c(OPMHPOBAHHOCTh YMEHHUS NMPHUMEHATh MaTeMaTHYECKUE 3HAHUS B MHTEpecax 370pOBOT0 U
Oe3omacHOro obOpasza KHU3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBbIO (310pOBOE
NUTaHue, cOAaHCUPOBAHHBIM PEXXUM 3aHATHH U OT/IbIXa, peryJisipHas usnyeckas akTHBHOCTb),
(bu3nIecKoe COBEPIICHCTBOBAHNE TIPH 3aHITUSX CIIOPTHBHO-03/IOPOBUTEIBHON JESITETHHOCTHIO;
6) TPYJIOBOTO BOCIIUTAHUS:

TOTOBHOCTh K TpYyIy, OCO3HAaHWE IEHHOCTH TPYAOIIOOWs, MHTEpEC K Pa3IUIHBIM cdepam
npoeCCUOHATILHON JEeSTETbHOCTH, CBSI3aHHBIM C MAaTEeMAaTHUKOM M €€ MPUIIOKEHUSIMHU, YMEHUE
COBEpINAaTh OCO3HAHHBIM BBIOOP Oymymiedt mnpodeccun W peaTnu30BBIBATH COOCTBEHHBIE
KM3HEHHBIE IUIaHbI, TOTOBHOCTb M CHOCOOHOCTH K MaTeMaTH4ecKoMy OOpa30BaHUIO U
caMo00pa30BaHHIO Ha MPOTSHKEHUHU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHHN
MPAaKTUYECKHX 3a/1a4 MaTEeMAaTUYECKON HAIPaBICHHOCTH;

7) SKOJOTUYECKOTO BOCTIUTAHMSI:

C(OPMHPOBAHHOCTh  HKOJIOTHUECKOW  KYJIbTYypbl, [OHMMAHHE  BIUSHHUS  COIMAJIBLHO-
HSKOHOMHYECKUX TIPOIECCOB HAa COCTOSHUE MPHUPOJHOW M COIMAIBHOW Cpellbl, OCO3HAHWE
ro0aJIbHOTO  XapakTepa  SKOJIOTMYECKMX  NpoOjeM, OpUEeHTaluuss Ha  IpUMEHEHHue
MaTeMaTHYECKUX 3HAHWUN IUIs PEIICHHS 3a/a4 B OOJIACTH OKPYXKArOIIeH Cpeipl, TUNIaHMPOBAaHUE
MOCTYTIKOB M OIIEHKH UX BO3MOJKHBIX MTOCIIEACTBUH JUTS OKPYKAIOIIEH Cpe/Ibl;

8) IIEHHOCTH HAYYHOTO TTO3HAHUS:

c(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKH ¥ OOIIECTBEHHOW NPAaKTUKH, TIOHUMAaHHE MAaTEeMaTHYECKOW HayKd Kak chepbl
YeJIOBEYECKON JIeATENbHOCTH, ATANOB €€ Pa3BUTHA M 3HAYMMOCTH JUIS Pa3BUTHUS LIMBUIM3ALINY,
OBJIQ/ICHUE SI3BIKOM MAaTEMAaTHKH M MAaTeMaTHIECKOH KyJIbTYPOH KaK CpPeICTBOM TO3HAHUS MHPa,
TOTOBHOCTb OCYIIECTBIIATH IPOSKTHYIO U MCCIENI0BATEIbCKYIO JESITEIbHOCTh MHIUBHUIyaJIbHO U
B TpyIIIE.

2) Ilpeomemmnoie:

1) BnazieHue MeTo/1aMu J0Ka3aTeNNbCTB, AITOPUTMAMH PELICHHUs 3a/1a4; YMEHHE (pOpMyIHpOBaTh
oTpesieNieHus, aKCHOMbBI U TE€OPEMBbI, TPUMEHATh UX, IPOBOAUTH J0Ka3aTEeIbHbIE PACCYKICHUS B
XOJI€ peLIeHMsI 3a/1a4;

2) yMeHue OmepupoBaTh MOHATUSMU: CTENEHb YHUCIA, JIOTapu(M dYHCla; YMEHHE BBIMOIHSITDH
BBIUUCIICHHE 3HAYCHUH W TpeoOpa3oBaHUS BBIPAKEHHH €O CTENEHSAMM W Jorapudmamu,
npeoOpa3oBaHusl TPOOHO-PAIMOHATIEHBIX BRIPAKCHUH;

3) yMeHue omnepupoBaTh MOHATHUSMHU: pPalMOHAJbHBIC, HPpPALMOHAIbHbIE, I0Ka3aTelbHbIE,
CTETEHHbIe, JorapupmMuuecKkre, TPUrOHOMETPUYECKHE YPaBHEHHSI U HEPABEHCTBA, UX CUCTEMBI;
4) yMmeHue OIepupoBaTh MOHATHAMU: (YHKIMS, HEnpepbiBHAas (QYHKUUS, NPOU3BOIHAS,
nepBooOpasHas, OIpeAeseHHbI HHTErpaj; YMEHUE HAaXOJUTh MPOU3BOAHBIE 3JEMEHTAPHBIX
(GYHKIMH, UCTIONB3YsI CIIPABOYHBIE MaTEPHAJIbl; UCCIEI0BATh B MPOCTEHIINX CIIydasx (yHKIUH
HAa MOHOTOHHOCTb, HAaXOJWThb HAWOONbIIME M HAUMEHbIINE 3HAYeHUs] (YHKUUN; CTPOUTH
rpadMKd MHOTOWJIEHOB C MCIIOJIB30BaHMEM almapaTa MaTeMaTHMYeCKOro aHaln3a; NMPUMEHSTh
MIPOM3BOJHYIO MPU PELIEHUH 3a/lay Ha JBUKEHHE; PellaTh NPaKTUKO-OPUEHTUPOBAHHbIE 3a/1a4l
Ha HauOOJbIIINE U HAUMEHbBIINE 3HAUCHUS, HAa HaX0XKJIEHHE ITyTH, CKOPOCTH U YCKOPEHUS;

5) yMmeHue OmepupoBaTh MOHATHSIMH: palUOHaIbHAs QYHKIUS, IOKa3aTeabHas (QyHKIUS,
crerneHHast GyHKUHMs, Jorapupmuyueckas QpyHKIUsS, TPUTOHOMETpUUecKue (PpyHKIMH, 0OpaTHbIE
GyHKIUH; YMEHHE CTPOUTh TpaduKU HU3YHYEHHBIX (QYHKIUH, HCIOJIb30BaTh TpaduKU MpH
M3yYEHHUH IMPOLECCOB M 3aBUCUMOCTEH, MPU PELICHUH 3ajiad U3 JPYTHX Y4eOHBIX MPEeIMETOB U
3aJ1a4 U3 peanbHOM JKU3HH; BhIpakaTh (JOpMyJIaMU 3aBUCUMOCTH MEXKY BETMUYNHAMU;

6) yMeHue periaTh TeKCTOBbIE 3a/1a4l Pa3HbIX TUIOB (B TOM YHUCIIE Ha MPOLEHTHI, 10JIU U YacTH,
Ha JIBIKEHHE, paboTy, CTOUMOCTbh TOBApOB U YCIYT, HAJIOTH, 33Ja4d U3 00JacTH YNpaBICHUS
JMYHBIMU ¥ CEMEHHBIMU (PMHAHCAMM); COCTABIIATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA M UX
CUCTEMBl IO YCJIOBHIO 3aJadd, MCCIEAOBaTh IIOJIyYEeHHOE pEIIeHHe U  OICHUBATh
MPaBIONOI00HOCTh PE3yIbTaTOB;



7) yMeHHE OmIepupoBaTh MOHATUSAMH: cCpeaHee apupMmeTHdeckoe, MeauaHa, HauOoJbpliee U
HauMEHbIlIee 3HAYEeHMsI, pa3Max, JIUCIEPCHs, CTaHJApTHOE OTKJIOHEHHE YHUCIOBOrO Habopa;
yYMEHHUE WU3BJEKaTh, WHTEPIPETHPOBATh HH(POPMAIMIO, MPEJICTABICHHYI0 B Tabiuiax, Ha
auarpamMmax, rpadukax, OTPaKalollyl0 CBONCTBA pEaJbHbIX TMPOIECCOB U  SBICHUI;
NPEJCTaBIATh MH(POPMAIMIO C TIOMOIIBI0 TAOIUIl M JUArpaMM; UCCIEI0BaTh CTATHUCTHYECKUE
JaHHbIE, B TOM YHCJIE C IPUMEHEHUEM I'pa)UueCKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

8) yMeHHe OmepupoBaTh MOHATUSMH: CIy4YailHbIM ONBIT M CIy4yailHOe COObITHE, BEpOSITHOCTDH
CIIy4aifHOTO COOBITHS; YMEHHE BBIYHUCIATH BEPOSITHOCTH C MCIOJIB30BAHUEM TIpaduyecKux
METO/IOB; MPHUMEHATh (OPMYJBI CIOKEHUS M YMHOXEHHS BEpOATHOCTEH, KOMOMHATOpHBIE
¢bakTel U (opMysibl TpU pPELIEHUH 3a]ay; OLIEHHWBATh BEPOATHOCTH pEalIbHbIX COOBITHIA;
3HAKOMCTBO CO CIy4YaWHBIMU BEIMYMHAMH; YMEHHE NPUBOIUTH IPUMEPHI MPOSBICHUS 3aKOHA
OO0JIBIINX YUCEN B IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;

9) yMeHue onepupoBaTh MOHATHSAMU: TOYKA, MpsAMasi, IIOCKOCTh, MPOCTPAHCTBO, JBYTPAHHBIN
Yroj, CKpPEIIMBAIOUIMECS TMpsMble, NapAJUIEIBHOCTh W MEPHNEHIUKYJISIPHOCTh MPSAMBIX U
IJIOCKOCTEM, yroJ MEXAYy IpPsMBIMH, yIrOJd MEXIy MpsAMOH M IUIOCKOCTBIO, YIOJl MEXIY
IJIOCKOCTSIMH, PACCTOSIHAE OT TOYKHU JO IJIOCKOCTH, PACCTOSTHUE MEXAY IPSAMBIMH, PacCTOSTHUE
MEX]y IUIOCKOCTSMH; YMEHHE UCIOIb30BaTh PU PELICHNUH 3ajay U3yUeHHbIE (PAKThI U TEOPEMBbI
IUTAHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

10) ymeHue onepupoBaTh MOHATUSAMHU: MHOTOTPAHHUK, CEYEHHE MHOTOTpaHHHKA, KYO,
napajuiesienunes, npusma, nupamuaa, Gurypa u noBepXHOCTh BpallleHus, IIMIINHAP, KOHYC, 11ap,
cdepa, cedeHuss (UTYpbl BpallleHUs, IIOCKOCTb, Kacaromasics cdepsl, IMIUHIpA, KOHYca,
TUIOIIA/Ib TOBEPXHOCTH MUPAMHUJIBI, PU3MBI, KOHYCAa, IMJIUHAPA, IIoHaab cdepbl, 00beM Kyoa,
MIPSAMOYTOJIBHOTO TapaJljIeNIeUIe1a, MUPAMUIbI, IPU3MBI, LUIMHAPA, KOHYyCa, IIapa;yMEHHUE
n300pakaTh MHOTOTPAaHHUKU U TIOBEPXHOCTH BpAIICHMS, UX CEUEHHUS OT PYKH, C IOMOIIBIO
YEPTEKHBIX HMHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB; YMEHHE PACIIO3HaBaTb CUMMETPUIO B
MIPOCTPAHCTBE; YMEHHE PACIIO3HABATH PABUIIBHBIE MHOTOI'PAHHHKH;

11) ymeHue omepupoBaTh IMOHATUSIMH: JBHXXCHHE B MPOCTPAHCTBE, MOJOOHBIE (GUIypHl B
MIPOCTPAHCTBE; HCIOJIb30BaTh OTHOIIEHUE IUIOMAAeH MoBepXHOCTEH M 00BEMOB IMOAOOHBIX
¢buryp npu perieHuu 3aaay;

12) yMeHue BBIYHUCIATh T€OMETPUYECKUE BEIMUUHBI (JUIMHA, YTOJ, MJIOoLaab, 00beM, IUIONIAlb
MOBEPXHOCTH), UCTIONB3Ys U3yUEHHBIE (POPMYIIBI U METO/IBI,

13) ymeHue omnepupoBaTh MOHATUSMHU: TNPSMOYTOJbHAs CHUCTEMa KOOpPJIMHAT, KOOPAMHATHI
TOYKHU, BEKTOp, KOOPAMHATBHI BEKTOpA, CKAJISAPHOE IIPOU3BEICHUE, YIOJI MEXKIY BEKTOPAMH,
CyMMa BEKTOpOB, IIPOM3BE/IEHUE BEKTOpa Ha YKCII0; HAXOAUTH C IOMOIIbIO M3YYEHHBIX (GOpMYIT
KOOPJIMHATHI CEPEIAUHBI OTPE3Ka, PACCTOSHUE MEKY IBYMs TOUKAMU;

14) ymenue BBIOMpaTh MOAXOASAIINN W3YYCHHBIM METON Uil PEIICHHS 3a/layd, pacro3HaBaTh
MaTeMaTHueckue (hakThl 1 MaTeMaTHYECKUE MOJIENH B MIPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSIX,
B UCKYCCTBE; YMEHHE IIPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUHA POCCUMCKON U MUPOBOM
MaTeMaTHYECKOU HAyKH.

3) Memanpedmemmuple, BKIOYAIOIINE:

Yuusepcanvnvieyuebnvie nosnasamenvhvle 0elcmeus:
a) 0a30BBIC JTOTUYECKHUE JICHCTBHS:
- CaMOCTOATENbHO (HOPMYNIHUPOBATh U aAKTyaIM3HpPOBATH MPOOIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;
- yCTaHaBIMBAaTh CYIIECTBEHHBIN MPHU3HAK WJIM OCHOBAHUS ISl CPaBHEHHS, KIACCU(PUKALUU U
000011IeHHST;
- OIPEENSITh LEH EATEIBHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUH UX JTOCTHKCHUS;
- BBISBJIAATh 3aKOHOMEPHOCTHU U IIPOTHBOPECYHA B paCCMAaTPHUBACMEBIX ABJICHUAX
- BHOCHTH KOPPEKTHUBHI B JESITEIHHOCTb, OIEHUBATh COOTBETCTBHUE pE3YIbTATOB IIETISM,
OIICHUBAThb PUCKHU HOCHeJICTBI/Iﬁ JACATCIIbHOCTH,



- pa3BHUBATb KPCATHUBHOC MBIIMIJICHUC TP PCIICHUHN JXU3HCHHBIX HpO6J’I€M;

0) 6a30BbBIC UCCIICIOBATEILCKUE ICHCTBUS:

- BIIAZIETh HABBIKAMH YYEOHO-HMCCIIEIOBATEIILCKON M TPOEKTHOM JEATCILHOCTH, HaBBIKAMH
paspelieHus npooiem;

- CHOCOOHOCTh W TOTOBHOCTH K CaAMOCTOSTEIIEHOMY IMOMCKY METOJOB PEIICHUS MPaKTHUYECCKUX
3aj1a4, MPUMECHEHUIO Pa3IMYHBIX METO/IOB MTO3HAHUS;

- OBJIaACHUC BHUAAMU JOCATCIBHOCTU II0 IIOJYYCHHUIO HOBOT'O 3HAHHWA, €ro HMHTCPIPCTAHNU,
npeoOpa3oBaHUI0 W MPUMCHCHHIO B PAa3lIMUHBIX YYCOHBIX CHTyallMsX, B TOM YHCJE TpU
CO3JaHUHN yqe6HLIX N COLIMATIBHBIX ITPOCKTOB,

- (hopMHpPOBAHKE HAYYHOTO THIIA MBIIUICHHUS, BJIaJICHUEC HAYYHON TEPMUHOJIOTHEH, KITFOYCBBIMHU
IIOHATHUAMHU U METOJaMH,

- CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIC 3aJaud B 0OOpa30BaTCIbHOW JEATCIBHOCTH U
KN3HCHHBIX CUTyallUsiIX;

- BBISIBJIATH TIPUYMHHO-CIICJICTBCHHBIC CBS3U M aKTyalIM3UPOBATh 3a/]1a4y, BBIJIBUTATh THIIOTE3Y €€
pEeIICHUA, HAXOUTb apryMEHTHI IJId JO0Ka3aTCJIbCTBA CBOUX YTBep}KJIeHHﬁ, 3aaBaTh mapaMeTpPbl
Y KPUTEPUU PEIICHUS;

- AHAJIM3UPOBATH NMOJTYYCHHBIC B XO0A€ PCUICHUA 3aJa4l pE3YJIbTAaThl, KPUTUYCCKU OLICHUBATH UX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHCHHUE B HOBBIX YCJIOBUSX;

- IaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

- pa3pa0aThIBaTh IJIAH PEIICHUS MPOOJIEMBI C YYETOM aHAN3a UMEIOIIMXCS MaTePUATbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

- OCYIICCTBJIATH IICJICHANIPABICHHBIN IMOWCK IEPEHOCAa CPEACTB U CIIOCOOOB JICHCTBHS B
MPpo)eCCUOHATIBHYIO CPEyY;

- YMETh TIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTHUECKYIO 00JIaCTH KU3HEACITEIIBHOCTH;
- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC TOIX0/IbI U PEIICHHS,

- CTAaBUTH HpO6HeMBI " 3a71a4i, JOIMyCKarOIIE aJIbTCPHATUBHBIC PCIICHUA

B) pabota ¢ uHpopMmanueii:

- BJIJICTh HaBBIKAMU IOJyYEHHUs] HHPOPMALIMU U3 UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIBHO
OCYIIECTBIISITh TOUCK, aHAIN3, CUCTEMATH3AIMI0O W WHTEPIPETANNI0 WHPOPMALUU Pa3THIHBIX
BUJIOB U (JOPM IPECTABICHHUS;

- cOo3JaBaTh TEKCThl B Pa3IMYHBIX (opMaTax C yuyeTOM Ha3HaueHUs MHPOpMAIUU U LIEJIEBOU
ayJMTOPUH, BEIOUpAst ONTUMANIbHYIO (POpPMY Mpe/ICTaBICHHUS U BU3yaTU3aIiH;

- OOCHHUBATH AOCTOBCPHOCTH, JICTUTHUMHOCTDH I/IH(i)OpMaHI/II/I, €€ COOTBCTCTBHUEC IIPAaBOBBIM H
MOpaJIbHO-ITUYECKHUM HOpMaM;

- HCIIOJIB30BaTh CpCACTBa I/IH(i)OpMaHI/IOHHBIX N KOMMYHUKAalIMOHHBIX TEXHOJOTHI B pEeIICHUN
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OPTraHU3AlMOHHBIX 3aJad C COOJIOJeHuEM TpeOOBaHUM
SPrOHOMUKHU, TEXHUKU O€30MaCHOCTH, TUTHEHbI, PECYypcocOepeKeH s, MPaBOBbIX U ITUYECKUX
HOPM, HOpM MH(OpPMAITMOHHON 6€301acCHOCTH;

- BJIaJIeTh HaBbIKAMU PACIIO3HABAHUS U 3alIUTHI HHGOpMaIMU, HTHPOPMAITMOHHON O€301MacHOCTH
JMYHOCTH.

Yuueepcanvuvie kommyHukamusHvle 0eticmeus:
a) obmieHue:
- OCYIIECTBIISITh KOMMYHHUKAITUU BO BCEX cepax KU3HH;
- pacmo3HaBaTh HeBepOaIbHBIC CPEACTBA OOIIEHUS, TTOHUMATh 3HAYCHHE COIMAIBHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHUTKA KOHMIUKTHBIX CUTYAIi U CMATYATh KOH(QIHKTHL;
- BJIaJICTh Pa3IMYHBIMH CIIOCOOAMH OOIICHUS U B3aMMOICHCTBHS;
- apryMEHTHPOBAHHO BECTH JMAJIOT, YMETh CMATYaTh KOH(IUKTHBIC CUTYyAIHH;
- Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB;



0) COBMECTHas1 1€ATEIbHOCTB!

- IOHUMATh U UCIOJIb30BaTh IPEUMYIIIECTBA KOMAaHAHON M MHIMBUIYaJIbHOU paboThI;

- BbIOMpaTh TEMaTHUKy W METOJAbl COBMECTHBIX JEHCTBMH C y4eToM OOIIMX HMHTEPEeCOB U
BO3MO>KHOCTEH Ka)KJIOTO YICHA KOJUIEKTHBA,

- IIPUHUMATh LIEJIM COBMECTHOU JAEATEIBHOCTH, OPTaHU30BBIBATE U KOOPAUHUPOBATDH IEHCTBUS
[0 €€ JOCTHKECHHIO: COCTaBJATh IUIaH ACHCTBUMN, pacHpenessiTb pPOJIM C YYETOM MHEHUH
YYaCTHHUKOB, 00CYXKaTh pe3yIbTaThl COBMECTHOM pabOTHI;

- OOCHUBATH KA4YCCTBO CBOCTO BKJIaJda WM KaXXJ0ro yJaCTHHMKa KOMaH/IbI B O6HII/II71 PE3YIIbTAT 110
pa3pabOTaHHBIM KPUTEPUSIM;

- nOpeajiaratb HOBBIC IIPOCKTBI, OLUCHHMBATL HACHU C IIO3MLOHWH HOBHU3HBI, OPHUIMHAJIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

- KOOPAMHHPOBaTh W BBINOJHATH pabOTy B YCIOBUSX pPEAJbHOTO, BUPTYAIbHOIO H
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

- OCYLIECTBJIAThH MO3UTHBHOE CTPATETMYECKOE MOBEJICHUE B PA3IMYHBIX CUTYAlUSAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIUATHBHBIM.

Yuusepcanvuvie pecynamusHule oelicmeus:
a) CaMOOPTaHMU3AITHUS:
- CaMOCTOSITEIbHO OCYIIECTBIISATh TIO3HABATENBHYIO JEATEIHHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIUPOBATh COOCTBEHHBIE 3a/7aud B 0OOpa30BaTEIbHON JCATEIHHOCTH W
KU3HEHHBIX CUTYaIIMSIX;
- CaMOCTOSITEbHO COCTaBJATh IUIAH DPELIECHUS MPOOJIEMBl C yYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTCHHIA,
- 1aBaTh OIIEHKY HOBBIM CUTYAIIHsIM;
- pacmupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUI;
- Ie7IaTh OCO3HAHHBIM BHIOOP, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
- OIICHUBATh MPUOOPETEHHBIN OIBIT;
- crmocoOCcTBOBaTh (POPMUPOBAHUIO U TPOSIBJICHUIO IIMPOKOW JPYAMIIMM B Pa3HBIX 001aCTIX
3HAHUU, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHB;

0) CAMOKOHTPOJIb:

- JlaBaTb OLCHKY HOBBIM CHUTYyallUsAM, BHOCHUTBb KOPPECKTHBBI B JACATCIBHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LEIISIM;

- BJIAJICTh HaBBIKaAMH MMO03HABATEIILHON pe(i)J'IeKCI/II/I KaK OCO3HaHHUsA COBCPIIACMBIX I[eﬁCTBHﬁ n
MBICJIUTEIBHBIX MPOIECCOB, HX PE3YIbTATOB H OCHOBAHHIA;

- UCIIOJIb30BATh IIPUEMBI pe(i)J'IGKCI/II/I JJId OLICHKW CUTYyaluu, BI)I60pa BCPHOI'O PCIICHMA,

- YMETh OLICHMBATh PUCKH U CBOCBPEMEHHO MPHHUMATH PEILICHHS 110 HX CHIDKCHHUIO;

B) SMOIIMOHAJILHBIN MHTEIJIEKT, MPEoararomui copMupoOBaHHOCTb:

- CaMOCO3HAaHUs, BKIIIOYAIOIIEr0 CHOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE COCTOSIHHUE,
BUJICTh HANPaBJICHUS PAa3BUTHUSI COOCTBEHHOMN 3MOIIMOHAILHON cephl, ObITh YBEPEHHBIM B ce0¢€;
- CaMOpETyJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTb 3a
CBOE IOBEJIEHUE, CIIOCOOHOCTh aJJallTUPOBATHCS K 3MOIMOHAIBHBIM W3MEHEHHUSM M MPOSBIATH
TrHOKOCTh, OBITh OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHBALlU{, BKJIIOYAIOLIEH CTPEMJIEHHME K JIOCTHIKEHUIO LEIU U YCIEXYy,
ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE JIEWCTBOBATh, UCXO/I U3 CBOMX BO3ZMOKHOCTEI!;

- OSMIATHUH, BKJIIOYAIOUIEH CIIOCOOHOCTh IMOHMMATh 3MOIMOHAIBHOE COCTOSHUE JPYTHX,
YUUTHIBATH €r0 TMpPH OCYIIECTBICHHMH KOMMYHHKAIMM, CIIOCOOHOCTh K COUYBCTBUIO U
COIIEpPEKUBAHMUIO;

- COLMAJbHBIX HABBIKOB, BKIIIOYAIOLIUX CIIOCOOHOCTHh BBICTpAUBAaTh OTHOUICHHS] C JIPYTHMMH
JIIO/IbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peIiaTh KOH(IUKTHI;



T') IpUHATHE ceOs U IPYTHX JIIOJICH:

- IPUHUMATH ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JIOCTOUHCTBA;

- IPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX JIOACH IIPH aHAJIU3€ Pe3yJIbTaTOB JESATEIBHOCTH;
- IPU3HABATh CBOE MPaBO U MPABO APYTHUX JIIOJIeH Ha OMIMOKH;

- pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP C MO3UIMH JPYroro 4eaoBeKa.

OK 01. BeiOupate cnocoObl pemieHHs 3aaad MNpo(PEecCHOHATBHON J1eATeNbHOCTH
MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPENCTBA IIOMCKA, aHAJIN3a W HMHTEPIPETALUU
uHbopMaluu ¥ HH(DOPMALIMOHHBIE TEXHOJIOTUM MAJI BBIMOJIHEHMS 3a/ad MpodeccruoHaIbHOMN
JESITEIBHOCTH;

OK 03. ITinanupoBath U peaan3oBbIBATh COOCTBEHHOE MpodeccroHalbHOE U TMYHOCTHOE
pasBUTHE, NPEANPUHUMATEIBCKYIO AEATEIBHOCTh B MPOQECCHOHATIBHON cdepe, UCIOoIb30BaTh
3HaHUA N0 PUHAHCOBOM IPAMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYalIUAX;

OK 04. D¢} dexTrBHO B3aMOAEHCTBOBATH U pabOTaTh B KOJUICKTUBE U KOMAH/IE;

OK 05. OcyniecTBisTh yCTHYIO M NMHCBMEHHYK) KOMMYHHUKAIMIO Ha TOCYJIapCTBEHHOM
sa3pike  Poccuiickoit ®exepanu ¢ yuyeToM OCOOCHHOCTEH COIUAIBHOIO M KYJIBTYpHOTO
KOHTEKCTa;

OK 06. IIposBiATe TIpakIaHCKO-NATPUOTUYECKYIO MO3UIUI0, JEMOHCTPUPOBATh
OCO3HAaHHOE MOBEJIEHNE Ha OCHOBE TPAJUIIMOHHBIX 00IEUYeIOBEUeCKUX [IEHHOCTEH, B TOM YUCIIE
C y4E€TOM TapMOHHU3allUM MEKHALMOHAIBHBIX M MEXPEIUTMO3HBIX OTHOLIEHUH, NPUMEHSTH
CTaHJIapPThl aHTUKOPPYIIIHOHHOTO MOBEICHUS;

OK 07. CogeiicTBOBaTh COXPaHEHHUIO OKPYXKAIOIICH Cpeabl, pecypcocOepekeHuto,
NPUMEHSTh 3HaHUS OO0 W3MEHEHUM KIuMaTa, MPUHIUNBI OepeXxIIMBOro IMpPOU3BOJICTBA,
3G GEKTUBHO AEHCTBOBATH B UPE3BBIYAMHBIX CUTYyAlIUsAX;

OK 08. Ucnonb3oBath cpencTBa GU3NYECKON KyIbTYypbl 151 COXpPAHEHUS U YKPETJICHUS
3I0pOBbsS. B Tpoliecce MPOPECCHOHATBHON NEATETbHOCTH W TMOAJCpkKaHUsA HEOOXOJUMOro
YpOBHS (hU3HUECKOM MOATOTOBIEHHOCTH;

OK 09. Ilonb3oBatbcsi MpoecCHOHATBHONW JTOKYMEHTallMell Ha ToCyJapCTBEHHOM H
MHOCTPAHHOM $I3bIKaX.



2. CTPYKTYPA U COAEPKXAHUE YYEBHOI'O ITPEIMETA

2.1. O0beM y4eOHOM HATPY3KH M BHIbI Y4eOHOH padoThl

Buj yueOHoit padoThI

Konuuecmeo uacoes

1 cem 2 cem

O0Bém 00pa3oBaTe/IbHOM HATPY3KHU 232 106 126
Bcero 3ansaTuit 226
B TOM YHCJIE:

nabopaTopHbIe padOTHI -

MIPAKTUYECKHUE 3aHATUS 34
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE 30
coJep:kaHue (comeprkaHue NPUKJIATHOTO MOTYJIs1)
Koncynpranum 2

Dopma npomercymoyHoll ammecmayuu — 6
Ix3zame

H




2.2. TemaTnueckuii IVIaH U cofiep:kanue yyeOHnoro npeamera O/.07 Mamemamuxa

Oo0bem, akan. 4/ B | @opmMupyembl | YPOBEHb OCBOCHUS
TOM 4YHCJIE B e o0Iue
HaumeHoBanue Coaep:xanue yueOHOro Mmarepuana u Gopmbl
pa3aesioB U TeM OPraHM3ALMHU AeATeIbHOCTH 00y4YaAKINXCH (bopme . KOMITETEHIHH
NPaKTHYECKOI
NMOAr0TOBKM, 32124
1 2 3 4 5
Pazngesn 1. Anredpa u HaYaj1a MATEMATHYECKOT0 AHAJIN3A 47

Tema 1.1. Coaep:xxaHue y4eOHOIro MaTepuaJia 16

Yuciaan 1. Pammonansuble unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE OKO01, OK 02, 1

BbIYHUCJICHUS JIpoOH, MPOLEHTHI, OECKOHEYHbIE MEPUOAMYECKUE APOOH. OKO03, OK 04,
Apudmerndeckue omnepanyuy ¢ padoOHAIBHBIMUA YUCIIAMHU, OKO05, OK 06
peoOpa3oBaHus YHUCIOBBIX BblpakeHUU. [lpumenenue 4
JIpoOeil U MPOLIEHTOB AJsl PELISHUS MPUKIATHBIX 33134 U3
pa3IMYHBIX OTpacield 3HAHMM W pealbHOM >KU3HM.
IIpoyenmmuvie sbiuucienus 8 NPOPecCUoOHaIbHbIX 3A0a4ax
2. JlericTBUTENIbHBIC qycia. Pammmonannubie U 2
UppalnvoHaJIbHbIE YHUChIa. ApH]MeTHUecKrne omepanuu ¢
NEUCTBUTEIbHBIMU YUCIaMHU. [TpubmmxénnbIe 2
BBIYMCIICHHS], MPABWIA OKPYIJICHUS, MPUKHUAKA U OIICHKa
pe3yibTaTa BEIUACICHUM.
3. Crenenp ¢ nenbiM mokaszarenem. CrangaptHas ¢opma 2
3amucu  JCUCTBUTENBHOTO  yucia.  Mcnonb3oBaHue )
noaxoaauie (GopmMbl 3alIUCH ACUCTBUTEIBHBIX YHCEN IS
pelIeHus] TPaKTUYECKUX 33]1a4 U NPECTABICHUS JaHHBIX.
4. ApudpmeTnuyeckuii KOpeHb HaTypaJbHON CTENEHH. 1
JeiictBust ¢ apupMeTHUECKUMHU KOPHSIMH HaTypaibHON 2
CTCIICHH.
5. CuHyC, KOCHMHYC W TaHI'€HC YHCJIOBOTO apryMeEHTa. 1
Apkcunyc, apKKOCHHYC, apKTaHI€HC YHCIIOBOTO 2
apryMeHTa.
B Tom unc/ie npakTHYECKUX 3aHATHH 4




1.Boiuncnenne  apudMeTHueckux — KOpHEH,  cHHyca, 4 2
KOCHHYCa U TaHT€HCa YMCJIOBOI0 apryMeHTa.
Tema 1.2. Coaepxxanue yueOHOIro MaTepuaJia 14 OKO01, OK 02,
YpaBHeHus u 1. ToxkaecTBa U TOKIECTBEHHBIE MTPeoOpa3oBaHUsI. 1 OKO03, OK 04, 1
Hepabenctna 2. IlpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BBIPAKECHUM. ) OK05 1
OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI.
3. YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, penieHne ) 1
HepaBeHCTBAa. MeTo1 MHTEpPBAJIOB.
4. Pemenue 1menbix U IpoOHO-palIMOHATBLHBIX YPAaBHEHHUHN 1 ) 2
HEPABEHCTB. )
Pemenue nppaloHagbHbIX YPABHEHU U HEPABEHCTB.
5. PemieHne TpUroHOMETPUYECKUX YPAaBHEHUM. 2 2
6. IlpumeHeHHe ypaBHEHHH W HEPAaBEHCTB K PELICHHUIO 2
MaTeMaTHYeCKHUX 3a7ad W 3aJad M3 Pa3InyHbIX oOnacteit 2
HayKHU U peaJibHOM KU3HMU.
B ToM unc/ie MPpAKTHYECKHUX 3aHATHH 3
1. Pemenne TpUroHOMETPUYECKUX BBIPAKEHUM, yPaBHEHUI 3 2
U HEPaBEHCTB.
Tema 1.3. Conep:kaHue y4e0HOro MaTepuaJia 10 OKO1, OK 02,
DOyHKkuuM 1 1. ®ynkuus, cnocoObl 3amanus QyHkoud. [ padux 1 OKO03, OK 05, 1
rpaduxku ¢byukun. BzauMuo obpaTHbie QYHKIUU. OKO07
2. OO6macte ompeneneHUs ©W MHOXKECTBO 3HAYCHUU 2
¢bynaxkumu.  Hymu  dyskmuu.  [IpomexxyTkum — 3HaK 2
nocTosTHCTBA. YETHBIC 1 HeUETHBIC (DYHKIIHH.
3. Crenennass (QyHKUUS C HATypalIbHBIM U  IIEJIBIM 2
nokazaresneM. E€ coiicTBa u rpaduk. CBoiicTBa U rpaduk 2
KOPHSI N-OW CTETICHH.
4. TpuroHomeTpuyeckass OKpPYXHOCTb, OIpEIEIICHUE ) 1
TPUTOHOMETPHUECKUX (PYHKIIMH YUCIOBOTO apryMeHTa.
B ToM 4nc/ie IpaKTHYeCKUX 3aHATHI 3
1. IToctpoenue rpadukoB QyHKIUH. 3 2




Tema 1.4. Hauaaa
MaTeMaTH4YeCKor
0 aHAJIN3Aa

Coaep:xaHue y4eOHOro MaTepuaJia

1. IlocnenoBaTebHOCTH, CIIOCOOBI 3aJaHus
MOCJIEAOBATEIHLHOCTEMN. MOHOTOHHBIE
MMOCIEI0BATENLHOCTH.

2. Apudmernyeckass W TEOMETpUYECKAas MPOTPECCHUU.
beckoHeuHo yOBIBaroas TEOMETPHUYECKAasi IPOTPECCHSL.
Cymma  OeckOHEYHO  YOBIBAalOIIEH  TIeOMETPHUYECKON
MPOTPECCUHU. dopmyna CJIO’KHBIX MIPOIICHTOB.
Hcnonp30BaHue TPOTPECCHH ISl PEIICHUS PeallbHBIX
3aj1a4 MPUKJIATHOTO XapaKTepa.

B ToM uncie NPAKTHICCKHUX 3aHATHH

1. Penrenne 3aja4 I10 YHCJIOBOM OoCJICI0OBATCIIbHOCTH.

OKO01, OK 02,
OKO03, OK 04,
OKO5, OK 06,
OK 09

Tema 1.5.
MHuoskecTBa H
JOTHKA

Coaep:xaHue yueOHOro MaTepuaJia

W | — |

1. MHOXecTBO, onepaly HaJl MHOKeCTBaMu. J(narpammsbl
Oiinepa—BenHa. [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO
anmnapara J1jisi OMCaHUsl peajbHbIX MPOLIECCOB U SIBJICHUM,
P PEIICHUH 3a/1a4 U3 IPYTUX YUYEOHBIX TPEIMETOB.

2. Onpenenenue, TeOpeMa, CJIEICTBHE, JOKA3aTEIbCTBO.

OKO01, OK 02,
OKO03, OK 04,
OKO5, OK 06

Paznen 2. I'eomerpust

41

Tema 2.1.
IIpsimbie u
IUIOCKOCTH B
NPOCTPAHCTBE

Coaep:xaHue yueOHOro MaTepuaJia

19

1. OcHoBHble MOHATHS cTepeoMeTpuH. Touka, MmpsMas,
TUIOCKOCTB, MPOCTPAaHCTBO. [IoHsATHE 00 aKCHOMATHYECKOM
MOCTPOCHUH CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUHM U
CJIEJICTBUS U3 HUX.

2. B3auMHOe pacnonokeHue NpsMbIX B MPOCTPAHCTBE:
NepeceKarolmecs, napauleJbHble U CKPEIMBaIOIINECs
npsmele. [lapainenbHOCTh TPSIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE: MapajuIelIbHbIE TPSMbIE B IPOCTPAHCTBE,
MapajieIbHOCTh TPEX MPAMBIX, NapAJIIEIIbHOCTD IPSIMON U
IJIOCKOCTH. YTJBI C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MeXIy mnpsMmbiMH B mnpocTpanctBe. 3.[lapamnenbHOCTb
IUIOCKOCTEe:  mapajuielbHble  IUIOCKOCTH,  CBOHCTBa
NapaJJIEIbHbIX IIJIOCKOCTEM. [Ipocreiimme

OKO01, OK 03,
OKO04, OK 07,
OK 08




MIPOCTPAHCTBEHHBIE (PUTYPBI HA MIIOCKOCTH: TETPAdIp, KyO,
napajulesienuiesl, MOCTpOoeHue cedeHu. [lpawvle u
nIoOCKoCmu 68  Npakmuyeckux — saoauax.  Bzaummnoe

pacnonodcenue NPAMbIX 8 npocmpancmee.
llapannenvnocms npsamoiul u NAOCKOCMU, NAPALLETLHOCD
niaockocmetl, NepneHOUKYIAPHOCHb NIOCKOCMEN.

Pacnonooicenue npameix u niockocmeti 8 OKpycarouem
Mupe (npupode, apxumeKkmype, mexHuke).

4. llepnieHOUKYyJISpHOCTH  NPSMOM M IUIOCKOCTH:
NEePNEHANKYJISIPHBIE MpPsSMbIE B MPOCTPAHCTBE, MNpPSMbIC
[apajuleJibHble W NEpHEHIUKYJSIPHbIE K  IUIOCKOCTH,
MIPU3HAK MEPIEHIUKYISIPHOCTH NPSIMOM UM IUIOCKOCTH,
TEOpEMa O MPAMON NEPHEHAUKYIISIPHON MNIOCKOCTH. YTIIbI B
MIPOCTPAHCTBE: YroJl MEXAY MpsSAMOM U IJIOCKOCTBIO,
JIBYIPAaHHBIA yIOJj, JIMHEWHBIA Yrojl JIBYI'PAHHOIO YIUIA.
[lepnenauKynsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J0
IUDIOCKOCTH, PpAacCTOSHHE OT MpsMOM 10 IUIOCKOCTH,
poeKus GUrypsbl Ha IIOCKOCTb. S.1leprnenauKynspHOCTh
IUIOCKOCTEM:  NpPU3HAK  NEPHIEHIAUKYJISIPHOCTH  ABYX
mockocteil. Teopema o TpEéX mepneHauKysipax. [lpsvvie
U niocKkocmu 8 Npakmuyeckux 3aoadax. Bzaummnoe
pacnonodicenue NPAMbBIX 8 npocmpancmeae.
llapannenvrnocms npsamoil u NAOCKOCMU, NAPALLETLHOCID
njiocKocmet, NepneHOUKYIAPHOCHb NJIOCKOCMeE.
Pacnonoowcenue npsameix u niockocmeii 6 oxkpyocaioujem
Mupe (npupode, apxumeKkmype, mexHuke).

B ToM unciae NMPAKTUICCKHUX 3aHATHH

1. Pemenuwe 3amay Ha pacmojOKEHUE TPSMBIX U
IJIOCKOCTEW B TPOCTPAHCTBE.

Tema 2.2.
MHoOrorpaHHUKH

Conep:kaHue y4e0HOI0 MaTepuaJia

1. [TloHsiTue MHOTOrpaHHHMKA, OCHOBHBIC 3JIEMEHTHI
MHOT'OTPaHHUKA, BBIITYKJIbIE u HEBBIYKJIbIE
MHOTOIPAHHUKH, pa3BEPTKa MHOrorpanHuka. 2.Ilpusma: n-
yroJibHas MpU3Ma, TPaHd U OCHOBAHUA NMPU3MBI, NpsAMas U

OKO1, OK 04,
OKO06, OK 07,
OK 08




HAKJIOHHAs NPU3MbI, OOKOBas W TIOJHAs IOBEPXHOCTDH
MIPU3MBI. [Tapannenenunen, MPAMOYTOJIbHBII
napajuleJienunen u ero cBoiicrea. 3.11upamuaa: n-yronpHas
nupaMuja, TpaHU M OCHOBaHHE MNHUpaMHUAbI, OOKOBas
W TIOJIHAS TOBEPXHOCTb MUPAMU[bI, MpaBUJbHAA U
yced€HHass nupamMuaa. DJIEMEHTbl MPU3Mbl U IUPAMUJBL.
[IpaBuiIbHBIE MHOTOTPAaHHUKHU: IOHSATUE IPaBUIBHOIO
MHOTOIPAHHMKA, TpPAaBWIbHAas NpU3Ma M IpaBUJIbHAs
NUpaMuJa, [paBWiIbHAs TPEYrojpHas NOHpaMuga U
MpaBUWIBHBIN  TeTpadap, kyo0. IIpeacraBiaenme o
IIPABWIBHBIX MHOTOTPaHHUKAX: OKTadJp, JOJAEKa’aAp U
nkocadap. CeyeHus: IpU3Mbl M IMPAMHUIBIL.

2. CuMMeTpusl B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO
TOYKH, MPSIMOHM, IUIOCKOCTH. OJIEMEHTbl CHUMMETPUU B
UpaMuIax, napajulieJenumne1ax, IIpaBUJIbHBIX
MHOTOIpaHHUKaX. [Ipumepul cummemputi  npogheccuu.

3. DBrbrunciieHHe »JIEMEHTOB MHOTOTPaHHHUKOB: pEOpa,
nuaroHanu, yriael. [lmomaas OGOKOBOM MOBEPXHOCTH U
IIOJIHOM  TIOBEPXHOCTH  MNPAMOW  NIPU3MBI,  IIOIIAJb
OCHOBaHHWH, TeopemMa O OOKOBOW TOBEPXHOCTH MPSIMOU
npu3Msbl. [Inomans 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBUJIILHON NUpaMubl, T€OpeMa O IUIOUAAN yCEUEHHOU
mupamuel. [lorsiTHe 00 00BEMe. OOBEM THpPaMUIBI,
MIPU3MBL.

4. TlogoOneie Tena B npocTpancTBe. COOTHOMICHUS MEXITY
IUIOMIA/IIMUA TIOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TEll.
Ipumepol cummempuii 8 npogheccuu.

B ToM ymcJie NPaKTHYECKUX 3aHATHI

1. Pemenue 3a1a4 10 MHOTOrPaHHUKAM.

Pa3zjnen 3. BepoATHOCTBH U CTATHCTHKA

18

Tema 3.1.
CoObITHS,
cJIy4aiiHbIe
BeJINYHHBI

Conep:kaHue y4eOHOI0 MaTepuaJia

18

1. IlpeacraBneHwe JaHHBIX C TOMOINBIO TaOMUIl H
JIarpamm. Cpennee apudmerngeckoe, MeauaHa,
HauOoJIbIIIee W HAUMEHBIIIee 3HAUCHUS, pa3Max, TUCTICPCHUS

OKO02, OK 03,
OKO05




U CTAHAAPTHOC OTKJIIOHCHHUC YHCJIOBBIX Ha60pOB.

2. Ciy4aiiHble SKCIIEpUMEHTHI (OIBITBI) M CIyYaiHbIC
COOBITHS. DJIeMEeHTapHbIE COOBITHS (ucxompl).
BeposiTHOCTh citydallHOTO COOBITHS. BIM30CTh YacTOTHI U
BEPOSITHOCTH  COOBITHIA. Crnyualinble ONBITBI €
PaBHOBO3MOKHBIMHU 3J€MEHTapHBIMU COOBITUSIMHU.
BeposiTHOCTH COOBITHII B ONBITaX C PaBHOBO3MO>KHBIMU
3JIeMEHTapHBIMU COOBITHUSAMHU. Beposimuocms 8
npogheccuonanvhvix 3adavax. OmuHocumenvHas 4acmoma
cobvimus, ceoticmso ee ycmouuusocmu. Cmamucmuieckoe
onpedenenue  geposmuocmu. Oyenka  8eposmHoOCMU
cobvimus.

3. Onepanuu HaJA COOBITHSAMU: TIEpEeceUeHNEe, O0hETUHEHUE,
MIPOTUBOMOJIOXKHBIE  cOObITHS.  JlmarpamMmbl  Diijepa.
@opMyIia CII0KEHUS] BEPOSITHOCTEH.

4. VYcnoBHas BEpPOATHOCTb. YMHOXKEHHE BEPOSTHOCTEH.
HepeBo cnydaitHoro skcnepuMenta. dopMmyna MOJHOU
BeposiTHOCTH. He3aBucuMble coOBITHS.

5. KomOunaTopHoe npaBuio yMHOkeHusd. [lepectaHoBKH U
dakTopuan. Yucno coueranuil. TpeyronbHuk Ilackans.
®opmysna Ounoma HproToHa.

6. buHapHbIil ciny4yaiHbI ONBIT (MCHBITaHUE), YyCHEX U
Heynada. HezaBucumblie ncnbitanus. Cepusi HE3aBHCUMBIX
UCHBITAaHUN 10 mepBoro ycnexa. Cepusi HE3aBUCHUMBIX
ucneITaHui beprymn.

7. CnydaiiHas BenuuMHa. PacripeneneHue BEpOSTHOCTEH.
Huarpamma pacnpenenenusi. [Ipumepsl pacripeneneHuid, B
TOM  4YHCIe, TE€OMETpHYeCKoe U  OMHOMMAJIBHOE.
Beposamuocmu 8 npogeccuoHanbHbIX 3adavax.
OmuocumenvHass yacmoma codOblmus, C8OUCMBO  ee
YCMOUYUBOCMU. Cmamucmuuyeckoe onpeoeneHue
seposmuocmu. Qyenka 8epoamnHocmu cooblmusl.

B ToM umciie npakTHYeCKUX 3aHATHI

N

1. OnpeneneHne BEpOSITHOCTEM.




Hroro 3a 1 cemectp:

1064

Pa3zjnen 1. Auredpa u HauaIa MATEMATHYECKOT0 AHAJIN3A 73
Tema 1.6. Uncaa | Coaep:kaHue yueOHOro MmaTepuajia 12 OKO1, OK 02,
¥ BBIYHCJICHUSA 1. Harypanbable u uensie uyucia. [IpusHaku neammMocTa ) OKO03, OK 05, 2
LEJIbIX YHCEIL. OKO07
3. CremneHb ¢ palioOHAIBHBIM ITOKA3aTEIEM. 1 2
4. CBoiicTBa CTENICHHU. 2
5. Jlorapudwm uucna. Jloecapugpmer 6 npupode u mexuuxe. 2
IIpumenenue nocapugpma. Jlocapugmuueckas cnupans
6 npupooe. Ee mamemamuueckue ceoticmsa. 4
6. JlecsatTuuHble W HaTypajbHBIE  JIOTAPH(MBIL. 3
Jlocapugpmer 6 npupooe u mexuuxe. Ilpumenenue
noeapughma. Jlocapugpmuueckas cnupans 6 npupooe. Ee
MamemamuyecKkue ceolucmaa.
Tema 1.7. Coaep:xanue yueOHOIro MaTepuaJia 20 OKO1, OK 02,
YpaBHenus u 1. [Ipeo6pa3zoBanue BBIPAKEHUM, coepKaIux ) OKO03,0K 05, |2
HepaBeHCTBA J0rapu(Msl. OKO07
2. IIpeoGpa3oBaHue BbIpaXKEHHH, COMEPIKALIUX CTEHEHH C ) 2
paloHaIbHBIM IOKA3aTEJIEM.
3. [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB. 2 2
4. Tloka3aTenpHble YPaBHEHHsI M HEPABEHCTBA. 3 2
5. JlorapudMudeckue ypaBHEHHs 1 HEPABEHCTBA. 3 2
6. CucteMbl JIMHEHHBIX YpaBHEHUM. PellieHne npukiaaHbix 2
3a1a4 c [IOMOIIBIO CHUCTEMBI JIMHEVHBIX 3
ypaBHEHUNH.CHUCTEMbl W COBOKYIHOCTH PallMOHAIBHBIX
YpaBHECHUN U HEPABEHCTB.
7. llpumeHeHWe ypaBHEHUH, CHUCTEM U HEPABEHCTB K 2
pELICHNI0 MaTEeMaTHYECKUX 3aJad M 3a/ad U3 pa3IudHbIX 3
obsacTell HAyKU U PeaIbHON KU3HH.
B Tom unc/ie npakTHYECKUX 3aHATHH 2
1. Pemenue norapuMUUECKUX BbIPRKEHUH, ypaBHEHHH, 2 2
HEPaBEHCTB, CUCTEMBbI JINHCHHBIX YPaBHCHHI.
Tema 1.8. Coaep:xxanue yueOHOro MaTepuaJia 14 OKO01, OK 02,




DYyHKUUH U
rpaguku

1. ®ynxmus. Ilepuommueckue ¢ynkmun. IIpomexyTku
MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl U MHUHHUMYMBI
¢yskunu. Hanbonpiee 1 HauMeHbllIee 3Ha4eHue PYHKLIUU
Ha IPOMEXKYTKE.

2. TpuroHomerpuyeckue (QYHKIHH, WX CBOHCTBA U
rpaduku.

3. TlokaszarenpHass u Jorapugmuyeckas (QyHKIHH, HX
CBOHMCTBa M rpa(MKH.

4. Vcromb3oBaHue TpapukoB (GYHKIHUNA JUISL PEUICHHUS
YPAaBHEHUU U JJUHEUHBIX CUCTEM.

5. Ucnonws3oBanne rpadukoB GyHKIUNA IS UCCIICTOBAHMS
MPOIIECCOB

Y 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MPU PEIICHUN 3324
U3 JIPYTUX YYEOHBIX MPEJAMETOB M pealbHOM KU3HHU.

B ToM umciie npakTHYeCcKUX 3aHATHI

N

1. ITocTpoenue rpagukoB QyHKITHA.

OKO03, OK 05,
OKO07, OK 09

Tema 1.9. Hauana
MATEeMATHYECKOT
0 aHaJIM3a

Coaep:xxanue yueOHOro MaTepuaJia

27

1. HenpepsiBHble (yHKUIMU. MeToa HHTEpBAJIOB IS
peLICHUs] HEPABEHCTB.

2. IlpousBomnHas  Qynkuuu. ['eomerpuueckuii u
¢usmueckuif  cMBICT  TPOM3BONHOW.  Haxoowcoenue
ONMUMATILHO20 Pe3YIbmama ¢ NOMOWbIO NPOUIBOOHOU 6
NPAKMU4ecKux 3a0a4ax.

3. TlpousBoaHble 3JeMEHTapHBIX (QYyHKIUNA. Dopmyibr
HaXOXJEHUS TMPOU3BOJHON CYMMBbI, TPOU3BEIACHUS U
gacTHOrO  (QyHKUMN.  Haxoowoenue — onmumanbHO2O
pe3yibmama ¢ HOMOWbIO NPOU3BOOHOU 8 NPAKMUYECKUX
3a0a4ax.

4. IlpumMeHeHne MPOU3BOAHON K MCCIENOBAaHUIO (DYHKIIMN
Ha  MOHOTOHHOCTb M  JKCTpeMyMbl.  Haxoowoenue
ONMUMANLHO20 Pe3yIbmama ¢ NOMOWbIO NPOU3BOOHOI 6
NPAKMU4ecKux 3a0auax.

5.Haxoxxaenue HamOOJBIIETO M HAWMEHBIIETO 3HAYCHUS
(GYHKLIMU Ha OTPE3KE.

OKO1, OK 03,
OK04, OK 06,
OKO07




6. IlpumeHeHwe  TPOM3BOAHONW  UISI  HAXOXKICHUS
HAWJIYYIIEr0 pEIICHUs B TNPUKIATHBIX 3a7adax, s
ompesieNieHus CKOPOCTH Tpoliecca, 3aJaHHOro (HopMmyrnoi
win rpadpukoM. Haxoocoenue onmumanbio2o pe3yibmama
C NOMOWBIO NPOU3BOOHOU 8 NPAKMUUECKUX 3A0AYAX.

8. IlepBooOpaznas. Tabnuia nepBooOpa3HBIX.

9. UnTerpai, ero reoMeTpuieckuii 1 Gpu3nueckuii CMbICI.
10.Berunicnenne wuHTerpana mno ¢opmyne HbproToHa—
JleliOHuna.

B ToM unc/ie NPaKTHYECKUX 3aHATHI

1. Berunciaenue npor3BOaHON, TEPBOOOPA3HOM, HHTETpaa.

Pasznen 2. I'eomerpust

Tema 2.3. Tesra
BpallleHUsl

Conep:kanue y4e0HOIro MaTepuaJia

1.  Hunuuagpuyueckass  MOBEPXHOCTh,  OOpa3yrolIue
HWIMHIPUYECKON TMOBEPXHOCTH, OCh LMUJIMHIPHUYECKON
noBepxHocTtd.  lunmuHap:  ocHoBanwst W OOKoBas
MOBEPXHOCTh, O0Opa3yromias U OCh, IUIOMIA/b OOKOBOW U
MOJTHOM TOBEPXHOCTH. L{unundp, KoHyc, cghepa u wap.
OcHoguble  c6olicmea NpaMo20 Kpy208020 YUIUHODPA,
APAMO20 Kpy208020 KoHyca. H300padicenue men epaujenus
HA NJI0CKOCMU.

2. Konudeckasi MOBEPXHOCTh, 00pa3yroIne KOHUYECKOU
MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOH MMOBEPXHOCTH.
Konyc: ocHoBanme W BepuiMHA, oOpasymoomas H OCbh,
TUIOINA b OOKOBO M TIOJTHOM MMOBEPXHOCTH.

3.Yceu€HHBIN KOHYC: 00pa3yIonife M BhICOTA, OCHOBAHHSI
u OOKOBasi MOBEPXHOCThb. [IpedcmasneHue 06 yceuéHHOM
koHnyce. Ceuenus KoHyca (napanieibHoe OCHOBAHUIO U
npoxoosiee  yepes  BePUIUH)),  CeYeHUs  YUIUHOPA
(napannenbHo u NepReHOUKYIAPHO OCU), CeUeHUsX Wapa.

4. Chepa m map: IEHTp, paamyc, OUAMETP, IUIOMIAIb
NoBEepXHOCTH cdeprl. B3anmHoe pacronoxenune chepbl u
IUVIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, IUIOMAab

cthepsl.

OKO01, OK 04,
OKO06, OK 07




5. N3oOpakeHue Ten BpalleHUs Ha TUIOCKOCTH. Pa3BépTka
LWIMHJpA U KOHyca. Pazeépmka yununopa u KoHyca.

6. KomOuHamuu T1en BpallleHUs U MHOTOI'PAaHHHUKOB.
MHororpaHHuK, OIUCaHHBIM oOkoJO cdepsl, cdepa,
BIIMCAHHAsl B MHOIOI'PAHHUK, WM TEJI0 BpallleHUsI.

7. Ilonstre 00 00béMe. OCHOBHEBIE CBOMCTBA OOBEMOB TEJI.
Teopema 06 00BEME MPSIMOYTOIHLHOTO MapaljIe/IeuIeaa U
cienctus u3 He€. OOBEM NMIMHIpA, KOHYCA.

8.00béM 1mapa u miomaias cepsl.

9. Ilogo6uble Tena B npocTpaHcTBe. COOTHOIIEHUS MEXTY
TUIOIIASIMHA TTOBEPXHOCTEH, 00bEMaMu TOJOOHBIX TEIL.

10. Ceuenus nunuHapa (MapauieIbHO U MEPIEHAUKYIISIPHO
OCH), CeuYeHHUs1 KoHyca (mapajuleIbHOE OCHOBAHUIO U
MPOXOISIIIEee Yepe3 BEPIINHY), CEUSHHs MIapa.

B ToM umciie npakTHYeCKUX 3aHATHI

1. BblunciieHHe 53JIEMEHTOB M MOBEPXHOCTEH  Ten
BpaLICHUSI.

Tema 2.4. Coaep:xanue yueOHOIro MaTepuaJia OKO1, OK 03,
BekTopbl 1. Bextop Ha MIOCKOCTH U B mpocTpaHcTBe. CloxkeHue u OKO04, OK 07
KOOP/ANHATHI B BBIYMTaHUE BEKTOPOB.
NPOCTPAHCTBE 2.YMHOX€EHHE BEKTOpa Ha uucio. Pa3noxenue BekTopa 1o
TpEM HEKOMILJIAHAPHBIM BEKTOpaM. [IpaBuno
napaienenunena. PemeHue  3amay,  CBA3aHHBIX €
IIPUMEHEHUEM NIPAaBUJII ACUCTBUIN C BEKTOPAMU.
2. IlpsmoyrosbHas cucTeMa KOOPAMHAT B MIPOCTPAHCTBE.
Koopaunater  BekrToOpa. [Ipocreiimme  3agaum B
KOOpAMHATaX. Yroa Mexnay Bekropamu. CkanspHoe
MPOU3BE/ICHUE BEKTOPOB. BrIuuciIeHHE YIIOB MEXKIY
NpSAMBIMU U IUIOCKOCTAMU. KoOOpIauMHATHO-BEKTOPHBIN
METOJI IPY PEIICHUH T€OMETPUUECKUX 3aa.
B ToM ymc/ie NPaKTHYECKUX 3aHATHI
1. BeimosiHeHre EeWCTBUNA HA/l BEKTOPAMH.
Pa3znen 3. BepoATHOCTH M CTATHCTHKA




Tema 3.2. Coaep:xanue yueOHOro MaTepuaJia 8 OKO02, OK 03,
Ciayuaiinbie 1. YwucioBble XapaKTEPUCTUKU CIYyYaWHBIX BEJIUMYMH: OKO5
ymucaa MaTEMaTHUYECKOE OKHUJAHUE, JUCIEPCHs U CTaHAApTHOE
oTkioHeHHe. [lpumepbl NpUMEHEHHsS MaTeMaTHYeCKOIro
OXKHMJaHUS, B TOM 4HCIE B 3aJadax M3 IOBCEAHEBHOMU
KU3HH. MaTeMaTuyeckoe OKuaaHue OMHApHON CITydaiHOU 2
BEJIMYMHBI. MaremaTtnueckoe OKUJJaHUE CYMMBI
CIIy4allHBIX BENMYMH. MareMaTuyeckoe OXKUJaHHe U
JUCIIEpCUss  T€OMETPUYECKOTrO u OMHOMMAIIBHOTO
pacinpeiesIeHHi.
2. 3akoH OOJIBIIMX YHCEN U €Tr0 poiib B HayKe, MPUpPOJE U )
oOmrecTBe. BIOOpOUHBIM METO/T UCCIIETOBAHHIA.
3. [Ipumepbl HENpephIBHBIX ClTydyalHbIX BeauduH. [loHsTHe
0 TUIOTHOCTH paclpeaeneHus. 3ajaud, NPUBOISIINE K )
HOpMaJbHOMY pacnpeneneHuo. [loHsTHe o0 HOpMaabHOM
pacrpeeieHUH.
B ToM 4nc/ie NpaKTHYeCKUX 3aHATHI 2
1. Pemenue 3amad Ha HaxoXACHHE MaTEMaTHYECKOTO )
O’KHUJaHUSI.
Hrtoro 3a 2cemectp: 1184
DK3aMeH : 6u
Koncynbranuu: 2q
Bceero: 2324




3. YCJIOBUSA PEAVINBALIMU TPOI'PAMMBI YYEGHOI'O IIPEIMETA

3.1. TpeGoBaHusi K MUHMMAJIbHOMY MaTePUAIbHO-TEXHUYECKOMY 00ecIneYeHH 0
Peanuzanus mporpaMMbl AUCHUILUIMHBI TpeyOeT HaMU4Ksl y4eOHOro KabuHeTa MaTeMaTHKH.
Ob6opynoBaHue yueOHOTO KaOUHETA!

- MIOCAaJ0YHBIC MCCTA 110 KOJIMYCCTBY 06yqa101u1/1x051;

- paboyee MecTO MpernogaBaTes

TexHndeckue cpeacTBa 0OydeHHS:
- HOyTOYK;
- IPOEKTOP C MYJIbTUMETHHHBIM SKPAHOM.

3.2. UupopmannonHoe odecneyeHne 00y4eHus

Ilepeyens pexomeHayeMbIX Y4yeOHbIX H3AaHuH, HWHTepHeT-pecypcoB, IONOJHHUTEJIbLHOMI
JINTepaTypbl

OCHOBHBIE UICTOYHUKH:

1. Maremaruka: ydeOHuk/ bammakoB M.U.- 2-e usn., crep. - M: KHOPVYC, 2019.
(Cpennee npodeccuonanbHOe 00pa3oBaHUE)

2. Marematuka: anrebpa W Hadajga MaTeMaTHYECKOTO aHajIu3a, reoMeTpus. Anredpa u
Hadana MaTeMmatudeckoro ananusa. 10-11 xmacc. Amumos 1L A., Koxsarua FO.M., Tkauera M.B.
u apyrue. - M: Ilpocsenienue, 2022.

3. Maremaruka: anreOpa ¥ Hadajlla MaTeMaTHYECKOro aHalu3a, reomeTpus. ['eomerpus.
10-11 wmacc. Atanacsu JI.C., byty3zoB B.®., Kagomues C.b. u npyrue. - M: [Ipocsemienue,
2022.

4. MaremaTtuka: anreOpa W Havajlla MaTeMaTHYEeCKOro aHanmsa, reomerpus. 10-11
KJIacchl. AnreOpa 1 Havajia MaTeMaTu4eckoro aHanusa. B 2 u. Yacte 1: YueOHUK A ydanmxcs
oOpa3oBarenbHbIX opranu3anuii (6a3oBbiii ypoBeHs)/Mopakosuu A.I'., Cemenos I1.B.; Yacts 2.
3amauHuK Ui yyaimuxcs o0pa3oBaTesbHBIX Opranu3aiuii (6a3oBelii yposenb)/ Mopakosuu A.T.
u apyrue; noa penakuueid Mopakosuya A.I'. - M: Muemo3suna, 2018.

6. Maremaruka: anrebpa ¥ Hayajlla MaTEeMaTHYECKOTO aHallM3a, reoMeTpus. Anredpa u
Hadajla MaTeMaTtndeckoro aanm3a. 10 knacc. Hukonsckmit C.M., Ilotanmos M K., PemeTnnkon
H.H. u npyrue. - M: [Ipocsemenue, 2021.

7. Maremarnka: anreOpa ¥ Havyajla MaTeMaTHYECKOTO aHaiM3a, TeoMeTpus. Anredpa u
Hayajla MaTeMaTndeckoro aHainm3a. 11 knacc. Hukonwckuii C.M., Ilotanos M.K., PemeTnnkos
H.H. u npyrue. - M: IIpocsemenune, 2021.

8. Maremaruka: anrebpa ¥ Hayala MAaTeMaTHYEeCKOrO0  aHaiuu3a, TeOMETPUS.
I'eometpus.10-11 kmacc. IToropenor A.B. MaremaTtuka: anreOpa W Hayajga MaTeMaTHYECKOTO
aHayn3a, reomerpus. I'eometpus.10-11 knacc. [loropenos A.B. - M: Ilpocsemenue, 2019.

9. Marematuka: anreOpa U Hadajga MaTeMaTHYECKOTO aHayim3a, reometpus. ['eomerpus. 10
knacc. AnexcanapoB A.Jl., Bepuep A.JI., Peoxux B.U. - M: Ilpocsemenue, 2021.

10. Maremartuka: anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHalin3a, TeoMeTpus. | eomeTpus.
11 xnacc. Anexcanapos A./l., Bepuep A.JL., Peokuk B.U. - M: IIpocsemenue, 2021.

1. Marematuka: anrebpa M Hadaja MaTeMaTHYECKOro aHaiausa, reomerpus. 10
knacc. Bepuep A.JL., Kapn A.Il. U3natensctBo "[IpocBemienue”.

12. Marematuka: anredpa U HadaJla MaTeMaTHIECKOTO aHaiau3a, reometpus 11 kiacc.
Bepnep A.JL., Kapn A.Il. U3natensctBo "IIpocBenienue".

13. Maremartuka: anreOpa U Hayajga MaTEMaTHYECKOTO aHallM3a, TeoMeTpus. Anredpa
M Hayajlla MareMarhyeckoro asamm3a (B 2 yactax) (B 2 uactsax). 10-11 xmacc. Yacte 1:
Mopakosuu A.I'., CemenoB IL.B.; Yacte 2: Mopakosuu A.I'. u apyrue; noja peaakuuein
Mopnkosuua AT'. "MOLl MHEMO3MHA".



14. MaremaTrka: anredpa U Hauajga MaTeMaTHYEeCKOTO aHaju3a, reoMeTpusi. Anredpa
Y Hayajla MatemaTuyeckoro aHanuza. 10 kimacc. Mypasun ['.K., Mypasuna O.B. U3gaTenscTBo
"[IpocBemienue".

15. Marematuka: anreOpa U Hayajga MaTEMaTHYECKOTO aHalln3a, TeoMeTpus. Anredpa
U Hayaja MaremaTudeckoro aHanmsa. 11 xmacc. Mypasun I'.K., Mypasuna O.B. U3natensctBo
"IIpocBenienue".

16. MaremaTrka: anrebpa W Hayala MaTeMaTHYeCKOTO aHajiu3a, I'eOMETpHs.
I'eomerpus. 10 kimace. CmuproB B.A., CmuproBa .M. "U3narensctBo "lIpocBemenne".

17. MaremaTtrka: anrebpa W Hayajla MaTeMaTHYeCKOTO aHaiu3a, I'eOMETpHs.
I'eomerpus. 11 kimace. CmuproB B.A., CmupnoBa .M. U3natensctBo "[IpocBemenne".

18. Marematuka. ['eomerpus. 10 kmacc. Mep3msaxk A.l., Homuposckuit [I.A.,
[Tononckuit  B.b., Axup M.C.; mnox penmakunueir Ilogonsckoro B.E. W3gatensctBO
"[IpocBemienue".

19. Maremaruka. ['eomerpus. 11 xmacc. Mep3nsak A.I'., Hommposckuinn [I.A.,
ITomonckuit B.b., Axup M.C.; non pepakuuein Ilomonsckoro B.E. "HM3garenscTBO
"IIpocBenienue".

20. MaremaTrka: anredpa u Hauajga MaTeMaTHYECKOTO aHajn3a, reoMeTpusi. Anredpa
W Hayaja Mmarematuyeckoro aHanmuza. 10 kmacc. Bunenkun H.A., UBames-MycaroB O.C.,
Bapudypa C.1. "MOILl MHEMO3HNHA".

21. Marematuka: anreOpa W Hayajga MaTEMaTHYECKOTO aHaln3a, reoMerpus. Anredpa u
Hayaja MaTtemMatudyeckoro ananusa. 11 kmacc. Bunenkun H.A., UBame-MycaroB O.C.,
HIBapuodypn C.U. "MOL MHEMO3NHA

JIONIOJTHUTETBHBIE NCTOYHHUKH:
1. Bcepoccuiickue wunTepHeT-onumnuanbl. - URL: https://online-olympiad.ru / (mata
oOpamenus: 12.07.2022). - TekcT: 31eKTPOHHBIH.

2. Enunas xomiekuus mudpoBbix oOpa3zoBarenbHbIX pecypcos. - URL: http://school-
collection.edu.ru (mara obpamienus: 08.07.2022). - TekcT: 3MEKTPOHHBIN.
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
HPEIMETA

KOHTpOJIB M OLCHKA pE3yJIbTaTOB OCBOCHHUA AUCHUINIMHBI OCYHICCTBIAIOTCA IIPCIIOJAaBaATCIIEM B
a TaKXXC BbIIIOJHCHUA

mpolecce MPOBEACHUS MPAKTUYECKUX 3aHATHM,

TECTUPOBAHUS,

00yJaronuMHUCs WHIUBUTY TBHBIX 3aJIaHUH.

Pe3yabTarnl 00yyeHus

Kpurepum oueHku

MeToabI OIEHKH

1) Bnagenue MeTogamMu
JI0Ka3aTeNbCTB, AITOPUTMAMU
pelieHus 3a1a4; yMeHue
(dbopMynupoBaTh OMpeeNieHus,
AKCHOMBI 1 TEOPEMBI, IPUMEHSATH
WX, TPOBOAUTH JJOKA3aTEIbHbBIE
paccyXIeHHsI B XOJI€ PeIICHUs
3a1a4

[IpuMeHeHne anropuTMoB
pelIeHus 3aJa4 B COOTBETCTBUU C
YCIIOBUSIMU; BBICTpPAaUBAaHUE JIMHUU
JI0Ka3aTeNbCTB; TOUYHAs
dbopMyIUpOBKa ONpeIeICHUH,
aKCHOM, TEOPEM, MX IPUMEHEHHUE
B COOTBETCTBUU C YCIOBUSMU
3a/1a4y

[IpakTnueckue
paboThI
KontpoinbHas
paborta Ne 1, 2

2) yMeHHE OIepUpOoBaTh Pacno3naBanue nonstuii: crenenp | [Ipakrnueckue
MOHATHUAMM: CTEIIEHb YNCIIA, qucia, Jorapudm yucia; paboThI
jorapudm yucnia; ymeHue BBIUMCJICHHE U IPeoOpa3oBaHue KontpoinbHas
BBINOJIHAThH BBIYMCIICHNE 3HAUEHUH | CTENEHHBIX, Jorapudmuueckux u | pabora Ne 3

U IipeoOpazoBaHusl BEIPAXKEHHUH cO | APOOHO-palIMOHATIBLHBIX

CTENEHsAMHU U Jorapudmamu, BBIPAXEHUI

npeodpa3oBaHus JpoOHO-

palLOHAIbHBIX BBIPAXKEHUN

3) ymeHue onepupoBaTh [IpuMmeHeHue MOHATUH, [IpakTyeckue
MOHSTHUSMMU: pallMOHAJIbHBIE, pacrio3HaBaHME PAa3NUUUi MEXAY | pabOThI
VMPPALMOHAIIBHBIE, IOKA3aTEIbHbIE, | HUMH: pallOHAIbHBIE, KoHTtponbHas

CTCIICHHBIC, JIOl"apI/I(I)MI/I‘-ICCKI/Ie,
TPUTOHOMCTPHUYCCKUEC YPAaBHCHUSA U
HCPAaBCHCTBA, UX CUCTCMBbI

UppalvoOHaJIbHbIE,
noKa3aTelbHbIe, CTEIIEHHBIE,
JorapupmMHuUIEcKue,
TPUTOHOMETPHUUYECKUE YPAaBHEHUS
Y HEPABEHCTBA, MX CUCTEMBbI

pabota Ne 11,12

4) yMeHHEe OnepupoBaTh
MOHATUAMH: (DYHKITHS,
HeTipepbIBHAs QyHKIUS,
MIPOM3BOJIHAS, IEPBOOOpA3HAs,
OIIpeAEICHHBII HHTETpall; YMEHUE
HaXOJUTh MPOU3BOHbIE
ANIEMEHTAPHBIX (QYHKIHH,
UCTIONB3Ys CIIPAaBOYHBIE
MaTepHaIbl; UCCIE0BATh B
MPOCTEUIINX Ccay4asix GYHKIUU HA
MOHOTOHHOCTbH, HAXOJUTh
HauOOJIbIINE M HAUMEHbIITNE
3HaueHHs QYHKIUI; CTPOUTH
rpauKu MHOTOYJICHOB C
UCTIOJIb30BAHUEM arlmapaTa
MaTeMaTHYECKOT0 aHAJIN3a;
HNPUMEHSATH ITPOU3BOIHYIO ITPH
pelIeHnH 3a1a4 Ha JBHKEHUE;
penIaTh MpakTHKO-
OpPHEHTUPOBAHHBIC 3a/1a4M Ha

Hcnonb3oBaHne MOHATHI:
(byHKLUS, HeTIpepbIBHAS (PYHKLHS,
IIPOM3BO/IHAS, TIEPBOOOpa3Has,
ONPEACIIEHHBIN UHTETPa;
BBIUMCJIEHHE [TPOU3BOTHBIX
¢byHKUMH; aHanu3 QyHKIUI Ha
MOHOTOHHOCTb, BHIYHCIICHUE
HanOOJIBIIET0 U HAMMEHBIIIETO
3Ha4YeHUs (PYHKIIHIL; TOCTPOSHHE
rpauKOB; pelIeHue 3a/1a4 ¢
MIPUMEHEHUEM MPOU3BOTHOM;
HaXO0KJIeHWE HAanOOJIBIIETO U
HauMEHbILIEr0 3HAYEHUS, Ty TH,
CKOpPOCTH M YCKOPEHHS B
MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1agax

[IpakTnyeckue
paboThI
KonTtponbsHas
pabora Ne 16, 17,
18




HauOOJIBIINE U HANMEHBIITHE
3HAa4YEHUS, Ha HAXO0X/IeHUE MMyTH,
CKOPOCTH U YCKOPEHUSs

5) yMeH#He oneprpoBaTh
MOHSITHSIMH: PaIlliOHATBHAS
byHKIM, MOKa3aTeabHas QyHKIHS,
cTerneHHas QyHKIH,
norapudmuueckas QyHKIIHS,
TPUTOHOMETpHUYECKHUE QYHKIIUH,
oOpaTHbIe PYHKIIUU; YMEHUE
CTPOUTH IPaPUKH N3yIEHHBIX
(YHKIIMHA, UCTIOIB30BaTh IPaPUKH
[IpY U3yYEHUH TIPOIIECCOB U
3aBHCUMOCTEH, IPU PEIICHUN 3a/1a4
U3 JPYTUX YYEOHBIX MPEIMETOB H
3aj1a4 U3 pealbHOW KHU3HH;
BBIpaXXaTh POpPMyIIaMU
3aBHCUMOCTH MEXJ1y BEJITMUNHAMH

[IprMmeHeHue MOHSITU:
parmoHanbHast QyHKIHS,
nokasaTtenbHast PyHKIHS,
cTerneHHast pyHKIus,
norapupmMuydeckas GyHKIIHS,
TPUTOHOMETPUYECKHE (DYHKIIHH,
oOpaTtHble GYHKIIUH; IIOCTPOCHHE
rpaduKoB QyHKIHHA U UX
UCIOJIb30BAaHUE MPU PELICHUH
3aJa4; yCTaHOBJICHHUE
3aBHCHUMOCTH MEXKIy BeTUYUHAMU
C TIOMOIIBIO PopMyTT

[IpakTnyeckue
paboThl
KontponbsHas
pabora Ne 4, 8, 13

6) yMeHHe pelaTh TEKCTOBbIE Pewenne 3anau pa3Heix TMnoB; B | [Ipaktnueckue
3aJ]auu pPa3HbIX TUIIOB (B TOM YHUCJIE | COOTBETCTBHMHU C YCIOBUAMM 33aJa4 | paboThI

Ha IIPOLICHTHI, I0JIM U YacTH, Ha COCTaBJICHUE BBIPAKECHUN, KontpoibHas
JBMKEHHE, pPabOTy, CTOUMOCTb YPaBHEHHUI, HEPABEHCTB; aHAJIN3 pabota Ne 2
TOBapOB U YCIIYT, HAJIOTH, 3a1a41 pelenus 3ana4y

13 00J1aCTH yIpaBJICHUS JINYHBIMU

U CeMeHHBIMU (pHAHCAMH);

COCTaBJIIATh BBIPAKCHHUS,

YpaBHEHUs, HEPABEHCTBA U UX

CHCTEMBI 110 YCIIOBHIO 33Ja4H,

HCCIIEI0BATh MTOJIy4YEHHOE PELICHHUE

Y OLICHUBATh IPABJON0I00HOCTh

pE3yJIbTAaTOB

7) yMeHue onepupoBaTh Hcnonb3oBaHue NOHATHIA: [IpakTnueckue
MOHATUSIMU: CpEHEE cpenHee apuMETHIECKOE, paboThI
apupMeTHYeCcKoe, MeIUaHa, MennaHa, HauOoJbIIee 1

HauOoJIbIlIee U HAMMEHbIIIEe HauMEHbIIIEe 3HAYCHHUs], pa3Max,

3HA4YE€HUs, pa3Max, TUCIEPCHS, JMCTiepCcus, CTaHJapTHOE

CTaHAAPTHOE OTKJIOHEHHE OTKJIOHEHHE YHCIOBOTO HabOPa;

YHCIIOBOTO HabOpa; yMEeHHe aHanu3 MHpoOpMaLuy,

W3BJIEKATh, UHTEPIPETUPOBATH IpEeJCTaBICHHON B Ta0IMIIaxX, HA

MH(pOpMaLNIO, IPEACTABICHHYIO B | InarpamMmax, rpaukax;

Tabynuax, Ha AMarpaMmax, npezcTaBiIeHne HHPOPMaIIUH B

rpadukax, OTpaXkarollyro CBOMCTBa | TabJIMIaxX ¥ JuarpaMMax; aHajlu3

peanbHBIX IIPOLIECCOB U SBJICHU; JAHHBIX CTAaTUCTUKU

IPEJCTaBIATh HH(POPMALIHIO C

MTOMOIIHIO TAOJHI] B TUaTrpamm;

UCCIIEI0BATh CTATUCTHYECKHE

JAHHBIE, B TOM YHCIIE C

IIPUMEHEHHEM TpaprUecKuX

METOJOB M 3JEKTPOHHBIX CPEJICTB

8) ymMeHue onepupoBaTh [IpuMeHeHue OHATHH: [IpakTrueckue
MOHATUSMH: CIIy4alHBIA OIBIT U CIIy4alHBIH OIBIT U CIIy4ailHOE paboThI
cllyyaiiHoe cOObITHE, BEPOSITHOCTh | COOBITHE, BEPOSATHOCTh KoHTponbHas




CIly4aifHOTO COOBITHSL; yMEHUE
BBIYHCIISITH BEPOSTHOCTD C
HCTIOJIb30BaHUEM IpahuIecKUX
METOJIOB; IPUMEHATH (HOPMYIIBI
CIIO’KEHHS U YMHOKEHHS
BEPOSITHOCTEN, KOMOWHATOPHBIE
(baxThl 1 POPMYIIBI IPU PELICHUN
3a/1a4; OLIEHNBATh BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CITy4aliHBIMU BEIMYMHAMH; YMCHHE
MIPUBOUTE IIPUMEPHI TIPOSBICHUS
3aKOHa OOJIBIINX YHCET B
MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX

CIIy4aifHOTO COOBITHSI; pacueT
BEPOATHOCTH; COBEpPILIECHUE
onepauui CII0OKEHUS U
YMHOKE€HHS BEPOSTHOCTEH;
OIICHKA BEPOSTHOCTU COOBITUIA;
MOHUMaHUE TPOSBICHUS 3aKOHA
OOJIBIITUX YHCETT

pabora Ne 20, 21,
22

9) ymenue onepupoBaTh [IpumeHeHre NOHATUI: TOYKa, [IpakTnueckue
MOHSTUSMHU: TOUKa, IpsimMasi, npsiMasi, MI0CKOCTb, paboThI
IJIOCKOCTb, IIPOCTPAHCTBO, IIPOCTPAHCTBO, ABYIpaHHbIN yroi, | KoHTpoiabpHas
JBYTPaHHbBIN YTOJI, CKpEIIMBAIOIINECS MIPSIMbIE, pabota Ne 7
CKPEILMBAIOIINECS IPSIMBIE, apajuleIbHOCTb U

MapajuieIbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX U
NEPIEHIUKYJISIPHOCTD MIPSIMBIX U IUIOCKOCTEH, yroJl Mexay

IUIOCKOCTEH, yToJI Mexay IPSIMBIMU, YTOJI MEKY MPSMOM U

IPSIMBIMU, YTOJI MEXTY NPSAMON U IUIOCKOCTBIO, YIOJ MEXKIY

IJIOCKOCTBIO, YTOJ MEKITY IUIOCKOCTSIMH, PACCTOSIHUE OT

IUIOCKOCTSIMU, PACCTOSIHUE OT TOUYKH JI0 IJIOCKOCTH, PACCTOSIHUE

TOYKH JI0 MJIOCKOCTH, PACCTOSHUE MEXy MPSMBIMH, PACCTOSIHUE

MEX/y IPSMbIMH, PACCTOSTHUE MEXy IIIOCKOCTSMY;

MEX/1y TIIOCKOCTSAMU; YMEHHE UCIOJIb30BaHuE (PaKTOB U TEOPEM

HCII0JIb30BaTh IIPU PELLIEHUY 3a7ad | IUIAHUMETPUHM IIPU PELICHUN

U3YyYEHHbIE (PAKThI U TEOPEMBI 3a]1a4; OI[CHKa pa3MepOB OOBHEKTOB

IUTAHUMETPHUH; YMEHHUE OLIEHUBATh | OKPY>KAIOILEro MUpa

pa3Mepbl 00BEKTOB OKPYKAIOIIETO

Mupa

10) ymenue onepupoBaTh Hcnonp30BaHne NOHATHH: [TpakTrueckue
MOHSTUSIMHM: MHOTOI'PAHHUK, MHOTOTpaHHMK, CEUYEHHE paboThI
CeueHHe MHOTOTpaHHHKa, KYO, MHOTOTpaHHHKA, KYO, KonTponbHas

napaJiesienuIe ], mpusma,
nupamMuia, Gurypa u moBepxHOCTh
BpallICHUs, IWIHHIP, KOHYC, TI1ap,
cdepa, ceueHHs PUTYPBI BpaIlleHU,
TUIOCKOCTB, Kacaromiasicst cepsl,
MWINHIPA, KOHYCA, IJI0MIA/Th
MOBEPXHOCTU TUPAMHU/IBI, TPU3MBI,
KOHYycCa, IWJIMHPA, II0IA]Th
cdepsl, 00beM Kyoa,
PSIMOYTOJIBHOTO
napauiesienumne/a, TUPaMUIbl,
MIPU3MBI, IIWIMHAPA, KOHYCA,
mapa;yMeHue u300paxarhb
MHOTOT'PAaHHHUKH U TIOBEPXHOCTH
BpAIICHUs, UX CEYCHHS OT PYKH, C
MOMOIIBIO YePTEHKHBIX

napaJiesienuIe]], mpu3ma,
npamuia, purypa u HoBepxXHOCTh
BpaICHUS, [IMITMHIIP, KOHYC, 1Iap,
cthepa, ceueHHs PUTYPBI
BpAICHHS, TUIOCKOCTb,
Kacaromasicsi cepsl, IHITHHIIPA,
KOHYCa, IUIOIIA b IOBEPXHOCTH
UPaMHUJIbI, IPU3MBI, KOHYCAa,
IWIMHJPA, TUTOMIAIb Chepsl,
00beM Ky0a, IPsIMOYTOJILHOTO
napaJieNenuea, MupaMusIbl,
NPU3MBI, ITWINHPA, KOHYCA,
napa; n300paxeHue
MHOTOTPAaHHHUKOB U TIOBEPXHOCTEH
BpAIIICHUs, X CCUCHHUS,
OTIPEJICIICHUE CUMMETPHUH B

pabora Ne 10, 14




WHCTPYMEHTOB U DJIEKTPOHHBIX
CPEICTB; YMEHUE PACIIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE;
yMEHHE pacro3HaBaTh NPaBUIbHbIE
MHOTOTPaHHUKHU

NPOCTPAHCTBE; UICHTH(PUKALINS
NpaBIIBHBIX MHOTOTPAaHHUKOB

11) ymenue onepupoBath
MOHSITHSIMH: IBUKCHHE B
MIPOCTPAHCTBE, MOAOOHBIC (PUTYPBI
B IIPOCTPAHCTBE; UCIOJIL30BATh
OTHOILIEHHUE TUIOIIA e
MOBEPXHOCTEH 1 00HEMOB
MOAOOHBIX (DUTYp MPHU PEIICHUH
3aja4

[IprMeHeHre MOHITHI: TBU)KEHUE
B IIPOCTPAHCTBE, M0100HBIE
burypsl B
MPOCTPAHCTBE;IPUMEHECHHE
IJIOIIA/Ie TOBEPXHOCTEN U
00BeMOB (UTYp TIPU pEIICHUN
3a7a4

[IpakTnyeckue
paboTsl
KontponbsHas
pabora Ne 15

12) yMeHHE BBIUUCIATH
TCOMETPHUYECKUE BETHUNHBI
(nmuHa, yrou, IIIoMab, 00beM,
TUTOMIA/Ib TTIOBEPXHOCTH ), HCIIOJIB3Y S
M3y4eHHBIE (OPMYIIBI U METOBI

HaxoxeHre reoMeTpuyecKkux
BEJIMYMH C TTOMOIIIBIO PA3IMYHBIX
dbopMyI U METOIOB

[IpakTuueckue
paboTsl
KontponbsHas
pabora Ne 15

13) ymeHnue onepupoBaTh [IpuMeHeHne NOHATHI: [IpakTueckue
HNOHATHUSAMMU: MIPSIMOYTOJIbHAS HpsSIMOYTOJIbHAs CHCTEMa paboThI
CUCTEMa KOOpJAUHAT, KOOPAUHATBl | KOOPJAWHAT, KOOPIUHATHI TOUKH,

TOYKH, BEKTOP, KOOPAUHATHI BEKTOp, KOOPAMHATHI BEKTOPA,

BEKTOpa, CKAJSIPHOE IPOU3BEACHUE, | CKAIIPHOE IPOU3BEJCHHE, YOI

YTOJI MEKIY BEKTOpaMHU, CyMMa MEXy BEKTOpaMH, CyMMa

BEKTOPOB, IPOU3BE/ICHUE BEKTOpa | BEKTOPOB, IPOU3BECHUE BEKTOPA

Ha YUCJI0; HAXOAUTH C IIOMOIIIBIO Ha YHCJII0; ONpeieeHne

M3yYeHHBIX (DOPMYIT KOOPIUHATEI KOOpAMHAT CEpPEeIMHbI OTPE3Ka,

CepeIMHBI OTPE3Ka, pacCTOsTHHUE pacCTOSIHUS MEXIY ABYMS

MEX/1y JABYMs TOUKAMHU TOUKAMM, UCIOJIB3Ysl (POPMYJIbI

14) ymeHue BbIOMpaTh [Ipumenenne MeTo10B 11 [IpakTnueckue
TIO/IXO/IAIINH H3yYeHHBIH METOJL pelIeHus 3a/1a4 B 3aBUCUMOCTH OT | pabOThbI

JUI PELLICHUs 3aauH,
pacro3HaBaThb MaTEMaTUYECKUE
(akThl 1 MaTEMaTUYECKUE MOJICTTU
B IIPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSX, B UCKYCCTBE; YMCHUE
MIPUBOJUTH PUMEPDI
MaTE€MaTHUYECKUX OTKPBITHH
POCCHICKON U MUPOBOM
MaTeMaTHYECKON HayK

YCIIOBUI; OIIPENEICHUE
MaTeMaTUYeCKUX (PaKkToB U
MOJIEJIEN B IPUPOIHBIX U
OOLIECTBEHHBIX SBJICHUSAX; 3HAHUE
IIPUMEPOB MATEMAaTUYECKUX
HAYYHBIX OTKPBITUN
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