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1. MACIIOPT PABOYEM ITPOT'PAMMBI JTUCIUILIVHBI

CO.01.04 Mamemamuxa
1.1. O6saacTh NpUMeHeHNsI TPOTPAMMBI

Pabouas mporpamMma JUCHMIUIMHBI SBJISETCS YacThIO IPOrPaMMbl  IOATOTOBKH
CIHELMAINCTOB CPEJHEro 3B€Ha B COOTBETCTBUM C (hefepalibHbIM roCylapCTBEHHBIM 00pa3oBa-
TEJIbHBIM CTAaH/AapPTOM CPEAHEro MpogeccHoHaIbHOr0 00pa3oBanus no cnenuanbHoctu 36.02.01
Berepunapus.

1.2. MecTo y4ye0HOI TMCHMIIMHBI B CTPYKTYpe NMPOrpaMMbl NOATOTOBKH CHENHMAJMCTOB CPeIHEro
3BeHa: yyeOHas AUCUUIUIMHA «MaTeMaTuka» OTHOCUTCS K 0a30BOM M MPHHAUICKHUT TPYIIE 00-
11e00pa3oBaTeIbHBIX YYEOHBIX AUCLUUIUIMH CpeAHero oluiero oOpa3oBaHHs U3 00sS3aTENbHON
npeaMeTHoit obnactu «Maremaruka u nHGpopmaruka» @I'OC cpeanero obiero oopazoBaHus.

1.3. Hean u 3a1a4u yuyeOHOM TMCUMILUIMHBI — TPeOOBAHMS K pe3y/ibTaTaM OCBOEHUSA Yyuel-
HOH NUCHUILIMHLI:

B pe3ynbrare ocBOEHUS AUCHUIIIMHBI 00 YyUYaIOLIUICS T10JIKEH 3HATh!

— c(OpMUPOBAHHOCTH MPEACTABICHUN O METOAaX JOKa3aTelbCTB, AITOPUTMOB PEIICHUS 3ajay;
yMeHHH (HOPMYIHUPOBATh OMpECNIeHUs], AKCHOMBI U TEOPEMBI, IPUMEHSTh UX, IPOBOAUTH JI0Ka-
3aTeJIbHBIE PacCyKJICHUS B XOJI€ pELICHUs 3a/1a4

B pe3ynbrare ocBOE€HUS AUCHUIIIIMHBI O0YyUYaAIOLIUICS 10JIKEH YMETh!

® ONEpHUPOBATH MOHATUAMU: CTENEHb YHCIA, JorapuM YHuciIa; YMEHHUE BBIIOIHATH BbIUKC-
JICHWE 3HaYCHUU U MPeoOpa30oBaHuUs BRIPAKCHUN CO CTENECHIMH | JIorapudMamHu, mpeoo-
pa3oBaHus IPOOHO-PALIMOHANIBHBIX BBIPAXKEHUH;

e OnepupoBaTh MOHATUSMU: palOHAJIbHbIEC, UPpALMOHATIbHBIC, NTOKA3aTEIbHbIE, CTEIEH-
HbIE, JJorapu(pMUIecKre, TPUTOHOMETPUUECKUE YPAaBHEHHSI U HEPABEHCTBA, MX CUCTEMBI;

e ONepHpoBaTh MOHATUAMHU: (DYHKIMS, HENpepbiBHAS (DYHKIMS, NMPOU3BOAHASA, MEPBOOO-
pa3Has, ONpPEIEJICHHBI HHTErpajl; yMEHHE HAaXOAWUThb IPOM3BOAHBIE 3JIEMEHTAPHBIX
(GyHKIMI, UCHONB3Ysl CIpaBOYHbIE MaTepuaibl; UCCIEAOBATh B MPOCTEHUIIUX CIIydasx
(GYHKIIMU HA MOHOTOHHOCTb, HAXOAUTh HAUOOJbIINE U HAMMEHBIINE 3HAaYeHUS (PYHKIUH;
CTPOUTH IpaKu MHOTOUYIEHOB C MCIIOJIb30BAaHUEM allliapaTa MaTeMaTHYeCKOIro aHallu-
3a; IPUMEHATh NMPOM3BOJIHYIO NMpPH PEUICHUM 3aJady Ha JIBU)KEHUE; pelllaTh MPaKTUKO-
OpPUEHTHPOBAaHHbIE 33J]aud Ha HAWOOJbIINE W HAaUMEHbIINE 3HAUYEHUs, HAa HaXOXKJEHHE
MyTH, CKOPOCTH U YCKOPEHUS;

e ONepupoBaTh MOHATUSAMU: PAllMOHANbHASI PYHKIIMSL, TOKa3aTeabHas QyHKIHUS, CTETIEHHAs
¢byHkus, snorapupmudeckas (yHKUUSA, TPUTOHOMETpUUYECKHE (DYHKIMM, OOpaTHBIE
(GYHKLUU; YMEHUE CTPOUTh I'padUKU N3yUYEeHHBIX (QYHKUIUH, UCHOIB30BATh IPaUKU MpU
M3YYEHUHU MPOLIECCOB U 3aBUCUMOCTEH, MPU PELIEHUU 3a7a4d U3 JpYrux yuyeOHBIX Mpel-
METOB M 3aJla4 U3 pealbHOH XKU3HU; BhIpaXaTh (OpMyIaMHU 3aBUCUMOCTH MEXy BEIH-
YUHAMU;

e pemarh TEKCTOBBIC 33Ja4l Pa3HbIX TUIIOB (B TOM YHUCIIE HA MPOIEHTHI, TOJU U YacTH, Ha
JBIDKEHUE, paboTy, CTOMMOCTh TOBApOB U YCIIYT, HAJIOTH, 3a/laui U3 00JacTH yIpasie-
HUS JIMYHBIMU U CEMEMHBIMU (PMHAHCAMMU); COCTABJIATH BBIPAKEHUS, YpPaBHEHUS, Hepa-
BEHCTBA M UX CHUCTEMBI IO YCIOBHIO 33/a4H, UCCIIEN0BATh MOIYYEHHOE PELICHUE U Olle-
HUBATh MPaBJIONOJO0HOCTh PE3YIbTATOB;

e oOmnepupoBaTh MOHATHSAMH: cCpelHee apudMeThyeckoe, MeauaHa, HauOoibliee U
HauMEHbIIIee 3HaUeHus, pa3Max, JUCIepCusl, CTaHAAPTHOE OTKJIOHEHHE YUCIOBOro Ha0o-
pa; yMEHHEe U3BJIEKaTh, MHTEPIPETUPOBATH HHPOPMALIMIO, IPEJCTABICHHYIO B TaOJIHUIIAX,
Ha Juarpammax, rpaukax, oTpa)karollyl0 CBOWCTBA peajbHBIX MPOLIECCOB U SIBJICHMIA;
IpPEeCTaBIATh MH(POPMAIMIO C TTOMOIIBIO TAOMUIl M JAWArpamMM; MCCIIEJ0BaTh CTAaTUCTH-



YeCcKHUe JaHHbIC, B TOM YHCJIE C IMPUMEHEHHEM rpauyecKUX METOIOB M 3JIEKTPOHHBIX
CPEICTB;

OTIEpPHPOBATH MOHATUAMU: CIYYalHBIH OIBIT M CllydailHOE COOBITHE, BEPOSTHOCTH CIIy-
YafHOTO COOBITHSA; YMEHHE BBIYMCIATH BEPOSATHOCTh C MCIIOJIb30BAaHUEM IpaUuyecKUX
METO/I0B; NMPUMEHATh (POPMYJIbI CIOKEHUS U YMHOXEHHs BEpOSITHOCTEH, KOMOMHATOP-
HbIe (PaKThI U HOPMYIIBI IPU PELICHUH 33/1a4; OLIEHUBATh BEPOSTHOCTH PEANBbHBIX COOBI-
TUI; 3HAKOMCTBO CO CIIy4alHBIMHU BEJIMYMHAMM; YMEHUE IPUBOAUTH IIPUMEPHI IIPOSIBIIE-
HUS 3aKOHA OOJIBIIMX YMCENl B IPUPOIHBIX H OOLIECTBEHHBIX SBICHUSAX;

OIIEpUPOBATh MOHATUAMU: TOUYKA, NIPsAMAas, INIOCKOCTh, IIPOCTPAHCTBO, IBYIPAHHBIN Yrod,
CKPELIUBAIOIIKECS MPSAMBIE, MAPAJUICIBHOCTh U NEPIEHAUKYJIAPHOCTh NMPAMBIX U IUIOC-
KOCTEH, YroJl MeXAy MPSIMBIMM, YIOJ MEXAY MPSAMOU U INIOCKOCTBIO, YIOJ MEXIY II0C-
KOCTSIMH, PACCTOSHHE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEKIY HMPSIMBIMH, PACCTOSI-
HHUE MEX]y IUIOCKOCTSAMU; yMEHHE UCIOIb30BATh IPU PELICHUH 33/1a4 U3Y4YeHHBIE (haKThI
U TEOPEMbI IUNIAHUMETPHUH; YMEHUE OLICHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOILEro MUPa;
OIIEpUPOBAThH MOHATHSMU: MHOI'OI'PaHHUK, CEYCHHE MHOTIOIpaHHUKA, Ky0, mapaiesenu-
ne, npyusMa, nupamuaa, Gurypa u NOBEpXHOCTh BpallleHUs, WIUHAP, KOHYC, 1ap, cde-
pa, cedeHus: GUTYpHI BpalleHHs, IJIOCKOCTh, Kacaromascs cqepsl, IMIIMHAPA, KOHYCa,
IUIOINAb [TOBEPXHOCTU MHUPAMM/JIbl, IPU3MBI, KOHYCa, IMIMHApPA, IUI0maab chepbl, 00b-
eM Ky0a, MpsAMOYTOoJbHOTO Mapajuielenunena, TMpaMubl, IPU3Mbl, LUIUHIpA, KOHYCA,
11apa; yMeHue u300pakaTb MHOTOI'PAaHHUKU M MOBEPXHOCTU BPAIIECHUS, UX CEUEHUS OT
PYKH, C IIOMOILBIO YEPTEKHBIX MHCTPYMEHTOB U IEKTPOHHBIX CPENCTB; YMEHHE PaCIIO-
3HaBaTh CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATh IIPABUIIBHBIE MHOIOI'PAH-
HUKU;

OTIEpPHPOBATH MOHATUSIMH: JIBIXKEHHE B MPOCTPAHCTBE, 1MON0OHBIE (DUTYPHI B IPOCTpaH-
CTBE; UCIIOJIb30BaTh OTHOILEHHUE IUIONIAIeH TOBEPXHOCTEH U 00bEMOB OJOOHBIX UTYP
IIPU PELLIEHNN 3a/1a4;

BBIUNCIISATh T€OMETPUUECKHE BEIUYMHBI (JUIMHA, YroJj, IUIOoLaab, 00beM, MJIOLAAb I0-
BEPXHOCTH ), UCTIOJIb3YS H3y4EHHBIE (DOPMYJIIBI M METOJIBI;

ONEPUPOBATh MOHATUSAMHU: IPSIMOYIOJbHAs CUCTEMA KOOPAMHAT, KOOPAHMHATHI TOYKH,
BEKTOp, KOOPAMHATHI BEKTOPA, CKAJISPHOE ITPOU3BEIACHUE, YIOJl MEXAY BEKTOPAMH, CyM-
Ma BEKTOPOB, TPOU3BEICHNE BEKTOPA HA YHCJIO; HAXOAUTh C TIOMOIIBIO U3yYEHHBIX (Qop-
MYJI KOOPJAMHATBI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXKAY ABYMS TOUKAMM;

BbIOMpATh NOJIXOAIINNA U3YYEHHBIH METOJT JUIsl pElIeHUs 3a7auu, Paclio3HaBaTh MaTeMa-
TU4Yeckue (PaKThl U MAaTEMAaTUYECKUE MOJIEIU B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX,
B MCKYCCTBE; YMEHHUE IPUBOJIUTH MPHUMEPHI MATEMATUYECKUX OTKPBITUM POCCUUCKON U
MHPOBOM MaTeMaTU4eCKO HayKH.



2. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

2.1. O0beM yueOHOI JMCHUIIJIMHBI M BH/ABI Y4e0HOil padoThI

Bun yaeOHO# paboThI

O0BeM 4acoB
Ounas ¢popma

oOy4eHus

2023, 2024 r.1.
MaxkcuManbHas yueOHasi Harpy3ka (Bcero) 164
O06s13aTenbHas ayiuTopHas yuyebHasi Harpy3ka (Bcero) 156
B TOM YHUCJIE:
JIEKIIUA 78
MPAKTHUYECKHUE 3aHATHS 78
KoHTtpousb
ITpomexyTouHas aTTectanus B popme 9x3amena, 3auema 8




2.2. TemaTuyeckuii MJIaH u cojaep:kanue Tucuumanubl CO0.01.04 Mamemamuka

HaumeHoBaHue pa3-
JeJI0B M TeM

O0BeM yacoB
Ounas ¢popma

Coaep:xanue yueOHOro MaTepuaJa, JabopaTopHble M NPaKTHYeCKHe 3aHATHS, CAMOCTOSI- oGydeHus YpoBens
TeJibHAsi padoTa 00y4amuxcs, KypcoBasi padbora (IpoeKT) 2023, 2024 0CBOEHMS
,
T.H.
1 2 3 4
BBenenue Coaep:xanue yueOHOTo MaTepHaJia 2
MaremaTuka B HayKe, TEXHHUKE, JKOHOMUKE, UH(POPMALIMOHHBIX TEXHOJIOTHSAX U MPaKTHYECKON 2
nestenbHOCTH. Llenn u 3a7auM M3ydyeHuss MaTeMaTHUKU B YUPEXKJIEHUSIX CPEIHEro mnpodgeccuo- 1
HaJHbHOTO 00pa30BaHMSL.
Pa3nen 1. Anreopa 22
Tema 1.1. Coaep:xanue yue0HOro MaTepHaJia 6
PassuTue mousitust | [lenpie u parMoHanbHble yncia. JlelicTBuTenbHbIe yrcna. KoMmiekcusie uncna. [IpubimkeHHbie 6 23
0 4mciIe BBIUNCJICHMSL. ’
Tema 1.2. Copepxanue yueOHOIro MaTepuasa 16
KopHu, crenenu u Kopuu u crenenu. KopHu HaTypaidpbHOM CTeNeHM W3 4YHMClIa M UX cBoicTBa. CTenmeHu C 16
Jorapupmul paloOHaIbHBIMU TIOKA3aTENIAMH, UX CBOMCTBA. CTENEHM € ACHCTBUTEIBHBIMU IOKA3aTEISIMH.
Jlorapudm. Jlorapudm uncna. Jlecatnunsle U HaTypajabHble Jorapu@msl. [IpaBuna nelicTBuii ¢ 123
JorapupmMamu. ITpeoOpa3oBanue  anrebpamueckux  BelpakeHuil.  IIpeoOpa3oBanue =
palMoHalIbHBIX, HMPPALMOHAIBHBIX  CTENEHHBIX, IOKA3aTEJbHBIX M JIOTapU(PMUUYECKHX
BBIPAXKEHHUI.
Pa3nes 2. OcHOBbI TPMTOHOMETPHUH 22
Tema 2.1. Copnepxxanue y4yeOHOro MmarepuaJia 4
OcHoBHbIE MOHATHS | Paguannas Mepa yriia. BpamarensHoe aswkenne. CUHYC, KOCUHYC. TaHTEHC U KOTaHTEHC. 4 2
Tema 2.2. Conep:xkanue yueOHOro MaTepuajia 6
OcHoBHbI€e TPUTO- | DopMyitsl puBeneHUs. DopMysIbl ciokenns. @opMyIsl yaBoeHus. DOPMyJIIbI TIOJIOBUHHOTO YIIA. 6
HOMETPHUYECKHUE 1,2
TOXKIECTBA.
Tema 2.3. IIpeoGpa- | Coaep:kaHue y4eOHOr0 MaTepuaa 6




30BaHMS MPOCTEN-

[IpeoOpazoBanre CyMMbl TPUTOHOMETPUUYECKUX (YHKIMA B MPOM3BEICHUE M MPOU3BEIACHUS B

IIUX TPUTOHOMET- | CyMMYy. BeIpakeHne TpUroHOMETpUIeCKUX (PYHKIMI yepe3 TAaHTeHC MOJIOBUHHOTO apryMEHTa. 2,3
pHYeCKHUX BbIpasKe-
HUI.
Tema 2.4. Tpurono- | Coaep:xxanue y4e0HOro Mmarepuasa 6
MeTpHYeCKHe ypaB- | [Ipocreiiirie TPUTOHOMETPUUECKHUE YPAaBHEHUSI U HEPABEHCTBA 6
HEHUs ¥ HepaBeH- 2
CTBA.
Pa3nes 3. ®yHKkuu, UX CBOICTBA M rpaduKku 10
Tema 3.1. Coaep:xanue yueOHOro MaTepHaJia 2
Dynkuuu. Cpoi- Oyuknuu. OO0acTh ONpeneseHus] U MHOXKECTBO 3HA4YeHWi; rpaduk (QyHKIHUU, TOCTPOEHUE 2
crBa pynxkuuu. O6- rpadukoB (GYyHKIMHA, 33JaHHBIX Pa3IMYHBIMH criocoOamu. CBoiicTBa (DYHKIIMH: MOHOTOHHOCTH,
paTHble QYHKIMH. | yETHOCTH, HEYETHOCTD, OrPAaHUYEHHOCTh, NEPUOAUYHOCTH. [IpoMeXyTKM BO3pacTaHus U
yObIBaHUs, HauOoJbllIeE W HaUMEHbIIEE 3HAYEHHUs, TOYKU OIKCTpeMyma. ['padpuyeckas 1
uHTepnpetanus. [IpuMepsl QyHKIIMOHATIBHBIX 3aBUCMMOCTEH B pealbHBIX MpoLeccax U SIBICHUSX.
Oo6patnple Qynkuuu. ['padpuk oOpatHOM QyHKUMH. ApudMeTHUYecKHe OmNepalud Haj
bynkuusamu. CroxxHast QyHKIMS (KOMIO3HULUSA).
Tema 3.2. Conep:xanue yueOHOTo MaTepuaJa 8
Crenennbie, moka- | Crenennas QpyHKuus, e€ cBoicTBa u rpaduk. [TokasarenbHas QyHKIMSA, €€ CBONCTBA U rpaduK. 8
3aTeJIbHbIC, JI0ra- | Jlorapudmuueckas ¢yHkuus, e€ cBoiicTBa M rpaduk. TpuroHomerpuyeckue (QyHKIMH, HX
pupmuveckne u cBoiictBa u rTpaduku. OOpaTHble TPUTOHOMETPUYECKHE (PYHKIIMHM, UX CBOMCTBAa M TpauKH.
TpUronomerpu4ve- | [Ipeobpasosanue rpaduxos. [TapamiensHblil mepeHoc
ckue pynknun. O0- 1,2,3
paTHbIE TPUTOHO-
MeTpu4yecKue QyHK-
197001
Pasznea 4. YpaBHeHusi 1 HEPABEHCTBA 14
Tema 4.1. Copnepxanue y4eOHOIro MaTepuaJa 6
YpaBHeHusi u cu- PauyonanbHble U UppallMOHAIBHBIE YpPaBHEHUSA. PaBHOCUIIBHOCTH ypaBHEHUH, HEPABEHCTB, CHU- 6
CTeMbl yPaBHEHHUH creM. [lokazarenpHble U JIorapuPMUIECKe YPAaBHEHHS U CUCTEMBI. TpUTOHOMETPUUYECKHUE ypaB- 2
HEHMUSL.
6

Tema 4.2. HepaBen-

Conep:xanue yueOHOIro MaTepuasa




cTBa PannonanbHble M MppannMoHaIbHbIE HepaBeHCTBA. OCHOBHbIE IpueMbl MX perieHus. llokasza- 6
TEJbHBIE 1 TPUTOHOMETPUUECKHE HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLEHUS. 2,3
Tema 4.3. Ucnnosib- | Copep:xanue y4eOHOro Mmarepuasa 2
30BaHHE CBOMCTB M | Meroj uHTepBajaoB. M300paxkeHue Ha KOOPAMHATHOM MJIOCKOCTH MHOYKECTBA PEIICHUM ypaBHE- 2
rpaukoB QYHKUMIA | HKil K HEPABEHCTB C JIBYMS [IEPEMEHHBIMH M MX CHCTEM. 5
NPH pelleHUH ypaB-
HEHMIl 1 HEPABEHCTB
Paszaen 5. Hauana MmareMaruyeckoro aHajamsa 32
Tema 5.1. Ilocaeno- | Coaep:kanne yueGHOr0 MaTepuajia 8
BaTEJILHOCTH CriocoObl 3a1aHKs U CBOMCTBA YMCIIOBBIX MocienoBaTesnbHocTel. [lonsitue o npeaene nocneno- 8
BarenbHOCTU. CyllecTBOBaHME MpeZesla MOHOTOHHOW OIPAaHMYEHHOW I10CIIENI0BATEIbHOCTH. 23
CymmupoBaHue mnocienoBaTesbHOCTeN. beckoHeuHO yObIBarolas reoMeTpuyecKasi Iporpeccus ’
U €€ CyMMa.
Tema 5.2. IIpou3- | Coaep:kanue yueGHOro MmaTepuajia 12
BOIHAsA [TonsiTe 0 MPOU3BOAHON (PYHKIMH, €€ T€OMETPUUECKUN U (PU3NYECKUI CMBICI. YpaBHEHUE Ka- 12
carelabHOM K rpaduky ¢yHkuuu. [Ipom3BoaHbIE CyMMBI, Pa3HOCTH, MPOU3BEACHHUS, YACTHOTO.
[Tpon3BoHBIE OCHOBHBIX 3J€MEHTApHBIX (QyHKIUH. [Ipon3BoHbIe 00paTHON (PYHKIIMK U KOMITO-
3unuu GyHkuu. IlpuMeHeHne npon3BoAHON K Mccael0BaHUIO (YHKIMHA M OCTPOSHUIO rpadu- 2,3
KoB. [IpuMeps! UCHONB30BaHUS MPOU3BOJHON I HAXOXACHHUS HAWIY4YILEro peueHus B Mpu-
KJIaJHBIX 3a/1ayax. Bropas npousBogHast, e€ reomerpuueckuil u ¢uznyeckuii cmbici. Haxoxnae-
HUE CKOPOCTH JIJIsl Ipoliecca, 3aJaHHOTO (hOPMYJIToil B TpaduKOM.
Tema 5.3. Ilepoo0- | Conepxkanue y4eOHOro MaTepuajia 12
pasHas [TepBooOpaznas u uHTerpan. IIpumMeHeHue onpeneneHHoro HHTerpaa s HaX0XKISHHs TUIoIa- 12 2,3
H MHTErpaJl U KpuBoJuHeHON Tpanenuu. ®opmyna Heiorona-Jleitonuna. Ilpumepsl npuMeHeHUs HHTe-
rpana B GU3MKe U TE€OMETPUH.
Pa3nen 6. l'eomerpus 36
Tema 6.1. Copnepxxanue y4eOHOIro MaTepuaJa 8
Koopaunate! u BeK- | [IpsMoyrosbHast (I€KkapToBa) CUCTEMa KOOPIMHAT B IPOCTpaHcTBe. PopMyIia pacCTOSHUS MEKLY 8
TOPBI JIBYMsI TOUKaMHu. YpaBHEHUs cepbl, MIIOCKOCTH U npsimoil. Bektopsl. Monynb BekTtopa. PaBeH-
CTBO BEKTOpOB. CJI0XKEHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4ucio. Pa3nolkeHne BEKTOpa 1o 1,2,3

HAIpaBJIEHUSAM. YTOJI MEXIy AByMs BekTopamu. [Ipoekius BekTopa Ha och. KoopanHaThl BEKTO-
pa. CkaJsipHOE NTPOU3BEAECHNUE BEKTOPOB. Vcnonp30BaHNEe KOOPIAMHAT U BEKTOPOB IIPH PEUICHUH

7




MAaTEMATUYCCKHX U IIPUKIIAJIHBIX 3ada4.

Tema 6.2. Coaepxxanue yueOHOIo MaTepuasa 10
IIpsiMble ¥ MIOCKO- | B3aMHOE pacroiOkKEHUE JABYX NPSAMBIX B MPOCTPAHCTBE. I1apajieIbHOCTh MPAMON M IIOCKO- 10
CTH B IPOCTpaHCTBe | ctu. [lapamnensHOCTh MockocTel. [leprneHanKyaIapHOCTh NPAMONM U TUIOCKOCTH. [lepnenauky-
JIAp Y HAKJIOHHAsA. YTOJI MEXAY MPSAMOW M TUIOCKOCTHIO. J[ByrpaHHbIA YroJi. Yron Mexay Iioc- 123
KocTaMu. IlepneHnukynspHocTh IBYX IulockocTeil. ['eomerpuueckue mnpeoOpa3oBaHUs MpoO- "
CTPAHCTBA: MapaJUICIbHBIN NIEPEHOC, CHMMETPHsI OTHOCUTEIIBHO IUIOCKOCTH. [lapamiensHoe 1po-
extupoBaHue. [lnomane oproroHanbHoi npoekimu. M3o0pakeHne npocTpaHCTBEHHBIX (BUryp.
Tema 6.3. Muoro- | Coaepskanue y4eOHOro MmaTepuajia 6
TPaHHUKH Bepmunsl, pebpa, rpann MHOTOTpaHHUKa. Pa3zBeprka. MHororpanHsie yribl. Beimykiieie MHOTO- 6
rpanHuku. Teopema Ditniepa. [Ipusma. [lpsamas u HakinoHHas npusMa. [IpaBuwibHas npusma. Ila-
pamienenurnen. Kyo. 2
[Tupamuna. [IpaBunbHas nupamuga. ¥YceueHHas nupamuja. Terpasap. Cummerpuu B KyOe, B ma-
pannenenunene, B npusme u nupamuje. Ceuenus Kky0a, mpu3Msl 1 nupaMusl. [Ipeacrasnenue o
NPaBUIbHBIX MHOTOIPAaHHMKAX (TETpa’ip, KyO, OKTadAp, TOJAEKadIP U MKOCAIP).
Tema 6.4. Coaep:xanue yueOHOTr0o MaTepuaJia 6
Tena u moBepxHOCTH | [[HymHAp U KOHYyC. YcedeHHbIH KoHyc. OCHOBaHHWE, BBICOTA, OOKOBas MOBEPXHOCTH, 0Opa3yro- 6
BpanicHus masi, pazBeprka. OceBble CEUeHMs U CeYeHMs napaienbHble ocHoBaHuto. Illap u cdepa, ux ce- 2
yenusi. KacarenpHas miockocTs K chepe.
Tema 6.5. Copnepxanue y4eOHOIo MaTepuaJa 6
H3mepenusi B reo- | O0bem u ero usmepenue. MuTerpanbhas gopmyna oobema. @opMysbl 00beMa Ky0a, TPIMO- 6
METPpUU YrOJIBHOTO Tapajijienenumnena, npusmbsl, muwinHapa. dopmynsl odbeMa nupampga U KOHYca. 23
@opmMyIibl TUIOIAAM MOBEPXHOCTEH LMIMHApPA U KoHyca. Popmysbl oObeMa I1apa W IO 1 ’
ctepsl. [Togobue Ten. OTHOMIEHUS TUTONIAIeH TTOBEPXHOCTEH U 00bEMOB MOAOOHBIX TEJI.
Pa3nes 7. KomOuMHaTOpHKa, CTATHCTHKA U TEOPHUs BEPOSITHOCTEH 18
Tema 7.1. Copepxanue y4eOHOIo MaTepuaJa 6
JieMeHThI KOMOU- | OCHOBHBIE TTOHATHS KOMOMHATOPUKH. 3a/1aydl Ha MOJCYET YHUClia pa3MElleHUM, MepecTaHOBOK, 6
HATOPHKH coueranuil. Pemenue 3agau Ha nepebop BapuantoB. @opmyna 6unoma Herotona. CoiictBa Ou- 1,2
HOMUHAJIBHBIX Kod(hdurmentoB. Tpeyronpauk [Tackas.
Tema 7.2. Conep:kanue y4eOHOT0 MaTepHuaJia 6




CO6BITI/IG, BCPOATHOCTD CO6BITI/IH, CJIOKCHUC U YMHOXCHHC BepOﬂTHOCTeﬁ. IlonsTne o He3aBH-

JiIeMeHTbI TEOPUHU
BEpPOATHOCTEH CUMOCTH cOOBITHH. J[MCKpeTHas ciydaiiHas BeMTUYMHA, 3aKOH ee pacrpeneneHus. YnucioBeie xa- 1,2
PAKTEPUCTUKU JUCKPETHOH ciay4aiiHoi BenuuuHbl. [1oHsITHE 0 3aKOHE OOIBIINX YHUCEIL.

Tema 7.3. Coaepxxanue y4eOHOIo MaTepuasia 6

JJieMeHThbI MaTeMa- | [[pejcTaBiieHUe TaHHBIX (TaOJUIIbI, JMArPAMMBI, TPAQUKH), TEHEPAIbLHASA COBOKYITHOCTD, BHIOOD- 6
THYECKOM CTaTH- Ka, cpenHee apH(bMeTI/IquKoe, menuana. I[loaarue o 3amayax MaTeMaTUYECKOH CTAaTUCTHUKU. Pe- 2,3

CTHKH IICHUEC NPAKTHYCCKUX 3324 ¢ HPUMCHCHUEM BEPOSTHOCTHBIX MCTOOB.
KoutpoJn 8
Bcero 164




3. YCJIOBUSA PEAJIM3ALIIMN JUCIUITJIMHBI

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MAaTEePHAJIbLHO-TEXHUYECKOMY 00ecnevyeHuIo
VYuebnas aymutopus Ne 73 nnst mpoBeleHHs y4eOHBIX 3aHSTUMN, BBIIOJIHEHUS KYpPCOBOTO
npoekta (paboThl), TPYNIOBBIX U HHIWBUIYaJIbHBIX KOHCYJIbTAIMM, TEKYLIEr0 KOHTPOJS U
MIPOMEKYTOUHOM aTTECTalllu, OCHAIICHHAs CHEIHMAIM3UPOBAHHON Mebenbio (pabodyee MecTo
IpernojaBaTesis, CTONbl, CTYJNbs, ayIUTOPHAs JOCKA).
TexHuueckue cpeacTBa o0ydeHus:: HabOp EMOHCTPAIIMIOHHOTO 000pyI0BaHUS (TEIEBU-
30p), yueOHO-HarsHble 1MocoOus, oOecreynBaroniie TeMaTUYeCKUue WIUTIOCTPAI[UU, COOTBET-
CTBYIOIIME Pa00OYUM yu4eOHBIM MPOrpaMMaM — TaOTHIIbI

3.2. UndopmanuonHoe odecnieyenne o0yueHust

OcHOBHbIE HCTOYHHKH

KonunuectBo 3K3eMILIS-
poB B bubnmmoTexe /
ccbuika Ha OBC

Ucnonb3yer-
Csl IpH U3Y-
YEHUU pasze-
JI0B

[lIumayes, B. C. Hauana BrIcIIe MaTeMaTHKH :
yuebnoe nocooue st CI1O / B. C. IlIumayeB. — 4-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, 2025. —
384 c. — ISBN 978-5-507-53260-5. — Texkcr : anek-
TPOHHBIH // JIaHb : 37IEKTPOHHO-OMOIMOTEYHAs CH-
crema. — URL: https://e.lanbook.com/book/480686.
— Pexxum mocTyna: [ aBTOpu3. MOJIb30BaTENCH.

https://e.lanbook.com/
book/480686

1-7

MaremaTrka: anredpa v Hayaja MaTeMaTHIeCKOTrO
aHanM3a, reomMeTpus. Anredpa U Hadana MaTeMaTH-
gyeckoro ananmsa: 10—11-e kimaccel: 6a30BbIN U
yriayOnéHHbIi ypoBHU : yuebnuk / [1I. A. Anumos,
10. M. Komnsirun, M. B. Tkauésa, ®émoposa. — 12-¢
u31., crep. — Mocksa : [Ipocsemienne, 2024. — 463
c. — ISBN 978-5-09-112136-0. — Tekcr : mek-
TpOHHBIH // JIaHb : 3IeKTpOHHO-OUOINOTEYHAs CH-
crema. — URL: https://e.lanbook.com/book/408656.
— PexxuM joctyna: Juis aBTOpH3. MOJIb30BaTeNei.

https://e.lanbook.com/
book/408656

1-7

Kapm, A. I1. Maremartuka: 6a30Bblil ypoBeHb : yueo-
Hoe nocoOue : B 2 yactax / A. I1. Kapm, A. JI. Bep-
Hep. — Mockaa : [Ipocsemienue, 2024 — Yacts 2 —
2024. — 255 c. — ISBN 978-5-09-108511-2. —
TexcT : anexTpoHHbIi // JlaHb : 37€KTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/408782. — Pexum m0-
CTyIa: AJIs aBTOPU3. MI0JIb30BATEIEH.

https://e.lanbook.com/
book/408782

1-7

Kapm, A. I1. Maremartuka: 6a30BbIil ypoBeHb : yueo-
Hoe mocobwue : B 2 yactsax / A. I1. Kapm, A. JI. Bep-
Hep. — Mockaa : [Ipocsemenue, 2024 — Yacts 1 —
2024. — 319 c. — ISBN 978-5-09-108510-5. —
Texcrt : anexTpoHHbIH // JIaHb : 2JEKTPOHHO-
6ubnnoreunas cucrtema. — URL:
https://e.lanbook.com/book/408779. — Pexxum no-
CTyIma: JJis aBTOPU3. MOJIb30BATENEH.

https://e.lanbook.com/
book/408779

1-7

m\it

JIOHOJ]HI/ITCJIBHI)IC HCTOYHUKH

KomnyectBo dx3eMInIs-
poB B Oubnuotexe /
ccrlika Ha ObC

Hcnons3yer-
Csl IpH U3Y-
YCHUU pasje-




JIOB

1 bynneik, I'. M. Maremaruka / I'. M. Bynasik. — 2-¢
u3a., crep. — Cankr-IlerepOypr : Jlanp, 2024. —
156 c. — ISBN 978-5-507-48578-9. — TekcT : snek-
TPOHHBIH // JIaHb : 37IEKTPOHHO-OMOIMOTEYHAs CH-
crema. — URL.: https://e.lanbook.com/book/356150.
— Pexxum mocTyna: i aBTOpuU3. MOJIb30BATENCH.

book/356150

https://e.lanbook.com/

1-7

Hepeqeﬂb I/IH(l)OpMaIII/IOHHbIX CIIPaBOYHBIX CUCTEM

HaumenoBaHue pecypca

Pesxxum 1ocryna

1. YauBepcurerckas OnbIMOTEKa OHIAWH. DIEKTPOHHO-OUOIMOTeYHAs

http://www.biblioclub.ru/

CHCTEMA

2. N3natenbctBo Jlanb. DneKTpoHHO-OUOIMOTEUHAsS CUCTEMA

https//e.lanbook.com/

3. Hayunas snextponHas 6ubnuoreka eLIBRARY.RU

http://elibrary.ru

4.0I'bOY BO PI'A3Y "AgriLib"

http://www.ebs.rgazu.ru/

http://www.consultant.ru

5.00mepoccuiickas ceTh pacpOCTPaHEHUs PaBOBOM MH(OpMaIK
«Koncynpranrlliirocy

6.0dumansHbIi caift MEHICTEPCTBA CEIbCKOTO X035HCTBA U TIPOJIO-

http://www.don-agro.ru

BOJIBCTBUA POCTOBCKOI 00acTu

7.0dunmanbpHbI mopTas npaBuTenscTBa PocToBCKOi 001acTH

http://www.donland.ru

8.Odunmanpueiii cadT Beicmelr  AtrecrannonHoi Komuccuu

http://vak.ed.gov.ru/

(BAKP®D)

9.bubnuoreka auccepranuii u aBropedeparoB Poccun

http://www.dslib.net/

KoMmiekT JTUIEH3MOHHOT0 U CBOOOHO PACIIPOCTPAHSIEMOr0 NPOrPaAMMHOI0 OOecredeHus

Hepeqeﬂb JIMICH3UOHHOI'0 MporpammMHoOro o0ecneyeHus

Ilepeyenb npogeccHOHANBHBIX 023 TAHHBIX
1.«<AGROS» pexum nocrymna

‘http://lwww.cnshb.ru/artefact3/ia/ial.asp?lv=11&un=anonymous&pl=&em=c2R
2.B]] «<AGRO» pexxum mocryma https://agro.ru/

HaumeHoBaHue pecypca

Pesxkum gocryna

— @enepanbHblii LEHTp HHGOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYpPCOB
(PLIMOP)

http://fcior.edu.ru

— Enunas KoJuieKius I_[I/I(I)pOBBIX 06paSOBaTeJ'IBHLIX peCypcCcoB

http://school -
collection.edu.ru/

— CIpaBOYHUK OOpa3oBaTenbHbIX pecypcoB «llopran mudpooro oopa3ona-
HUS

http://digital-
edu.ru/

— Enunoe okHO moctymna Kk oOpa3zoBarenbHbIM pecypcam Poccuiickoit Depe-
panun

http://window.edu
ru/

— [Moptan CBOOOAHOTO MPOTPAMMHOTO 00ECTICUCHHS

http://freeschool.a
Itlinux.ru/

— Y4eOHUKH U TOCOOUS 10 MAaTEMATHUKE

http://heap.altlinu
x.org/issues/textb
ooks/
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http://www.biblioclub.ru/
http://elibrary.ru/
http://www.ebs.rgazu.ru/
http://www.consultant.ru/
http://www.don-agro.ru/
http://www.donland.ru/
http://vak.ed.gov.ru/
http://www.dslib.net/
http://www.cnshb.ru/artefact3/ia/ia1.asp?lv=11&un=anonymous&p1&em=c2R
https://agro.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCHUIIJINHBI

KOHTpOJIB U OLCHKA pPE3yJIbTaTOB OCBOCHUA y‘IG6HOfI AUCHUIUIMHBI OCYIICCTBIIACTCA
nmpenoaaBaTcJi€EM B IIPOLECCE NPOBCACHUA NPAKTHYCCKUX 3aHATHH U J'Ia60paTOpHI)IX pa60T, a
TAKXC BBIIIOJITHCHUA O6y‘IaIOIJ_II/IMI/ICSI HHAUBUAYAJIBbHBIX ITPOCKTOB.

Pe3ysabTarsl 00yyeHus
(oCBOEHHBbIE YMEHHNSl, YCBOCHHbIE 3HAHNS)

@opMbI 1 MeTOIbI KOHTPOJISI M OLIEHKHU
pe3yJbTAaTOB 00yUYeHUsI

B pe3ynbrate 00ydeHus: 00yJaromuiicst JoHKeH:

3HATh.

c(OpPMHUPOBAHHOCTD MPEICTABICHUI O METOAAX J0-
Ka3aTeJIbCTB, AJITOPUTMOB PEILIECHUS 3a]a4; YMEHUU
bopMynupoBaTh ONpEIEICHUs, aKCUOMBI U TEope-
MBI, MPUMEHITb MX, HIPOBOJIUTH JOKa3aTeJIbHbIE
paccyXJIeHUs B X0/ pEHICHUs 3a/1a4

VYerHbl onpoc. Pemenue 3aga4d. Beinonne-
HUe pacueTHOM pabotsl. [loaroToBka u 3a-
muTa pepepata. MareMaTuyecKuil JUKTAHT.
TectupoBanue

yMeTb!

OnepupoBaTh MNOHATUAMU: CTCIICHbL 4YMUCIIA, JIOTa-
pudM 4YnciIa; yMEHHUE BBITIOJIHATH BHIYUCIICHUE 3HA-
YeHUH W IpeoOpa30BaHuUs BHIPAKCHUN CO CTEIICHSI-
MU ® JorapudMamu, MnpeoOpa3oBaHusi IPOOHO-
palMOHAJILHBIX BBIPAKCHUM;

VYerHbi onpoc. Pemenue 3aga4d. Beinonne-
HUe pacueTHOM paboTsl. [loaroToBka u 3a-
muTa pepepata. MareMaTHUeCKUI TUKTaHT.
TectupoBanue

OIEPUPOBATHh MOHATUSAMU: PAIIMOHATIBHBIE, UPPaIH-
OHAJIbHBIC, TOKa3aTelIbHbIC, CTCIEHHBIC, JIOTapUQ-
MHUYECKHE, TPUTOHOMETPUYECKUE YPABHEHUS U He-
paBEHCTBA, UX CUCTEMBI;

VYcerabiii onpoc. Pemenue 3anad. Beinosne-
HUE pacdyeTHO# paboTel. [ToaroroBka u 3a-
mmTa pedepata. MaTeMaTHUICSCKHUNA TUK-
TaHT. TecTupoBaHue

OTIEpUPOBATH TOHATUSAMU: (YHKIIHS, HEIPEPhIBHAS
byHKIMSA, TPOU3BOAHAS, MEPBOOOpa3Has, ompese-
JIEHHBII MHTETpajl; yMEHUE HAXOJIUTh IPOU3BOJHBIC
AJIEMEHTApHBIX (PYHKIIUH, UCTONB3Yys CIPaBOYHbBIC
MaTepHuabl; MCCIEI0BaTh B MPOCTEUIINX CIydasx
(GYyHKIMM HA MOHOTOHHOCTH, HAaXOJWTh HAMOOJIb-
e ¥ HaMMEHBIINE 3HAYeHUs (QYHKIHUI; CTPOUTH
rpaduKu MHOTOYJICHOB C MCIIOJIB30BAaHUEM amlmapa-
Ta MaTeMaTHYECKOTO aHalii3a; MPUMEHATh IPOU3-
BOJHYIO IIPH PEILLICHUH 33/1a4 HA JIBU)KEHHE; PellaTh
MPAKTUKO-OPUEHTUPOBAHHBIE 33aud Ha HauOOIb-
[IMe ¥ HANMEHBIITHE 3HAYCHMS], HA HaX0XKJICHHUE Y-
TH, CKOPOCTH U YCKOPEHUS

VYerHbi onpoc. Pemenue 3aga4d. Beinonne-
HUe pacueTHOM paboTsl. [loaroroBka u 3a-
umTa pepepara. MareMaTH4eCKHil TUK-
TaHT. TectupoBanue

OIEepUPOBAThH MOHATUSAMU: pallOHaIbHAas QYyHKIUS,
nokasarenbHasi pyHKLMS, CTeeHHas QyHKUus, JIo-
rapupmuueckass (QyHKIHUS, TPUTOHOMETPHUECKUE
¢byHKIMKM, oOpaTHbIe (YHKIUH; YMEHUE CTPOMTH
rpaduKy U3y4eHHbIX (QYHKIMH, UCIIOIB30BaTh Ipa-
(GUKU MpU M3YYEHUHU TPOLIECCOB M 3aBUCHUMOCTEH,
IpU PELIeHUH 3aJad U3 JPYruxX y4eOHbIX IpeaMme-
TOB W 3aJa4 U3 peajbHOH *XU3HM; BBIpaXkaThb (op-
MyJIaMU 3aBUCUMOCTH MEXAY BEIMUYHHAMU

VYerHbi onpoc. Pemenue 3aga4d. Beimonne-
Hue pacueTHol pabotsl. [loaroroska u 3a-
uTa pepepara. MareMaTHUeCKHil TUK-
TaHT. TecTupoBaHue

pemaTh TEKCTOBBIC 3aJa4Md PAa3HBIX THIOB (B TOM
qrclie Ha TMPOLEHTHI, JOJIM M YacTH, Ha JBHKCHUE,
paboTy, CTOMMOCTh TOBAapOB U YCIYT, HAJIOTH, 3a-
Ja4yd U3 00JacTU YIpaBJICHUS JTHUYHBIMH U CEMEi-
HBIMH (DMHAHCAMU); COCTABIJISATH BBIPAKEHUS, ypaB-
HEHUsI, HEPAaBEHCTBA M MX CHCTEMBI MO YCJIOBHIO

VYerHbi onpoc. Pemenue 3aga4d. Beimonne-
Hue pacueTHOH paboTsl. [loaroroBka u 3a-
mura pepepata. MaremaTHYECKHH THUK-
TaHT. TecTupoBanue

12




3aga4u, UCCICOAOBATh MMOTYYCHHOC PCIICHUEC U OIC-
HUBATb HpaBI[OHOI[OGHOCTL PE3yJIbTATOB

OIEpPHPOBATh TOHATUSAMH: CpeiHee apudmeTHye-
CKOe, Me/InaHa, HanOoJIbIliee U HAaMMEHBIIIee 3HaYe-
HUS, pa3Max, JUCIIEPCHs], CTAHJJAPTHOE OTKJIOHEHUE
YHCIIOBOTO HAOOpa; YMEHHE HM3BJICKATh, HHTEPIIpE-
TUPOBaTh WH(GOPMAIIMIO, TIPEICTABICHHYIO B Ta0-
JUIaX, Ha Juarpammax, rpaukax, oTpakarollyro
CBOWCTBA pEANTbHBIX IMPOILECCOB M SIBICHHM;, Mpe-
CTaBJISITh MHPOPMAITUIO C TIOMOIIBIO TAOIUI] U TUa-
rpaMM; HCCIIEJOBAaTh CTATHCTUYECCKHE JaHHBIC, B
TOM YHCJIEC C MPUMEHEHHEM Trpa@UuecKHX METOJI0B
U DJICKTPOHHBIX CPEJICTB

VYcrusiii onpoc. Pemenue 3amad. Beinosine-
HUe pacueTHOl padoTsl. [Toaroroska u 3a-
muTa pedepara. MaTeMaTHYECKUMA THK-
taHT. TecTupoBanue

OIEpUPOBATH MOHATUSMU: CIIyYalHBIH OMBIT U CIIY-
qaifHOE COOBITHE, BEPOSITHOCTh CIIy4alHOTO COOBI-
TSI, YMEHHUE BBIYUCIIATH BEPOSTHOCTH C HCIOJIB30-
BaHHWEM TpadUyYecKUX METOJOB; MPUMEHSTH (op-
MYJIBI CIIOKEHUST W YMHOXCHHS BEPOSTHOCTEH,
KOMOHMHATOpHBIE (PaKThl U (HOPMYIIBI IPU PELICHUH
3aJa4; OLIEHWBATh BEPOSITHOCTU pPEabHBIX COOBI-
THI; 3HAKOMCTBO CO CIIyYalHBbIMH BEIMYMHAMU;
YMEHHE MPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJBIIMX YHCET B MPHPOJHBIX U OOIIECTBEHHBIX
SIBIICHUSIX

VYcrusiii onpoc. Pemenue 3amgad. Beinosne-
HUE pacyeTHO# paboThl. [TogroroBka u 3a-
muTa peepara. MaTeMaTHYECKUM THK-
TaHT. TecTupoBanue

OIIEpUPOBATh IOHATHUAMH: TOYKa, IpsiMas, IJIOC-
KOCTb, IIPOCTPAHCTBO, ABYTPAHHBIN YIOJj, CKPELIH-
BAIOIIMECS IPSAMBIE, NTapaJUIEIbHOCTh U NEPICHIM-
KYJISIPHOCTh IPSAMBIX WM IIOCKOCTEH, Yrojl MEXAY
IPSAMBIMH, YIOoJl MEXKAY NPSAMOA M INIOCKOCTBIO,
YIOJd MEXAYy IIOCKOCTSMH, PAaCCTOSHUE OT TOYKHU
JI0 TUIOCKOCTH, PAaCcCTOSTHUE MEKIY IPSIMBIMH, pac-
CTOSTHUE MEXIY IUIOCKOCTSMH; YMEHHE HCIOJIb30-
BaTh IPU PELICHUHU 3a]1a4 U3y4YeHHbIEe (PAKTHI U TEO-
PEMBI IUIAHUMETPHUM; YMEHHUE OLICHMBATh Pa3Mephl
00BEKTOB OKPYKAIOIIEro MUpa

VYcerasiii onpoc. Pemenue 3amad. Beinosne-
HUE pacuyeTHO# paboTel. [ToaroroBka u 3a-
mmTa pedepara. MaTeMaTHUICSCKHUNA TUK-
TaHT. TecTupoBanue

ONEepUPOBATH MOHATUSAMH: MHOTOTPaHHUK, CEUEHHE
MHOTOTpaHHHKa, KyO, Mapajjenenumne], MNpu3Ma,
nupamuia, Gpurypa U MOBEPXHOCTh BpalleHUS, U-
JUHApP, KOHYC, map, cdepa, ceueHust Gurypsl Bpa-
IIEHUsI, TUIOCKOCTb, Kacaroujasicst chepsl, HINH-
Jpa, KOHyca, IUIOINAJb MOBEPXHOCTU MHUPaMMIB,
MPU3MBI, KOHYCa, HIWINH/IPA, III0Maas chepbl, 00b-
eM Ky0a, MpsIMOYroJbHOTO MHapaijenenunena, mnu-
paMuJbl, PU3MBI, HWIMHApA, KOHYCa, IIapa; yme-
HUE W300pakaTh MHOTOTPAaHHUKH W TIOBEPXHOCTH
BpAIlleHUs, UX CEYCHHUsI OT PYKH, C TIOMOIIBIO Yep-
TEXKHBIX MHCTPYMEHTOB W JJIEKTPOHHBIX CPEJICTB;
YMEHHME paclo3HaBaTh CHUMMETPHIO B IPOCTpPaH-
CTBE; YMEHHME paclio3HaBaTh IpPaBHJIbHbIE MHOIO-
TpaHHUKH

YerHbl onpoc. Pemenne 3aga4d. Beinonne-
Hue pacyeTHol pabotsl. [loaroroska u 3a-
umTa pepepara. MareMaTH4eCKHil THK-
TaHT. TecTupoBaHue

ONEpUPOBATh MOHATHUSIMU: JBUKEHHE B MPOCTPAH-
CTBE, MOAOOHBIE (PUTYPHI B IPOCTPAHCTBE; UCTIOIb-
30BaTh OTHOIICHHWE IUIOMAJAEH TOBEPXHOCTEH U
00BeMOB MOAOOHBIX (GUTYp MIPH PEIICHUH 33724

VYerHbi onpoc. Pemenue 3aga4d. Beimonne-
Hue pacueTHOH paboTsl. [Toaroroska u 3a-
mura pepepata. MaremaTHYECKHH THUK-
TaHT. TectupoBanue

BBIUUCIIATH TCOMCTPUUYCCKUC BCIMYMHBI (I[J'II/IHa,

YcerHbll onpoc. Pemenne 3aga4d. Beinonne-
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yroj, TUIomanas, 00beM, IJIOMAab MOBEPXHOCTH),
UCTIOJIB3YS U3yYeHHbIE (DOPMYJIIBI U METO/IBI

HUE pacuyeTHOU paboThl. [logroroBka u 3a-
nTa pedepara. MaTeMaTHYECKHUI THK-
TaHT. TecTupoBaHue

OIEpUPOBAThH MOHATUSAMU: MPSMOYTOJIbHASI CUCTEMA
KOOPJIMHAT, KOOPJMHATHI TOYKH, BEKTOpP, KOOPIH-
HaThl BEKTOpa, CKAJISPHOE MPOU3BEIACHHUE, YIOJ
MEXJy BEKTOpaMH, CyMMa BEKTOpPOB, MpOHU3BE[e-
HUE BEKTOpa HA YHCJIO; HAXOJUTh C MTOMOILBIO U3Y-
YeHHBIX (OPMYJN KOOPAUHATHI CEPEIUHBI OTPE3Ka,
PACCTOSIHUE MEXY ABYMS] TOUKaAMH

VYcrubiii onpoc. Pemenue 3anad. Beinosne-
HUE pacueTHO# pabothl. [ToaroToBka u 3a-
mura pepepara. MaremaTHYECKHH K-
taHT. TecTupoBanue

BBHIOMPATh TOAXOMASIINA HM3YYCHHBIA METOJ st
pelieHusl 3aJayu, pacrno3HaBaTh MaTeMaTHYECKHUE
(bakThl 1 MAaTEMAaTUYECKUE MOJIEIIA B TIPUPOTHBIX U
OOIIIECTBEHHBIX SIBJICHUAX, B MCKYCCTBE; yMEHHUE
MIPUBOJIUTh MPUMEPHl MATEMATUUYECKUX OTKPBITUM
POCCUICKON M MUPOBOM MAaTEMATHYECKON HAYKH

Pemenue 3agau. BeinosiHeHUe pacyeTHON
paboThl

Hmozoewvtii konmpois:

3auem, IK3aMeH
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