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1. IACIIOPT PABOYEH TPOT'PAMMBI JJUCIHUILJIAHBI

CO0.01.03 Mamemamuxa
1.1. Ob6sacTh NPUMEHEHHUS TPOTPAMMBI

PaGouass mnporpamMma JUCHUIUIMHBI SIBISIETCS YacTbl0 MPOTpamMMbl OJATOTOBKHU
CHELMATNCTOB CPEJHEr0 3BE€Ha B COOTBETCTBHH C (heAepalibHbIM TOCyIapCTBEHHBIM 00pa3oBa-
TEIBHBIM CTaHJAPTOM CpeHero npodeccHoHaIbHOTO 00pa3oBaHus 1o crenuaibHocTH 36.02.01
Berepunapus, yrBep:kIeHHBIM NpukazoM MuHucrepcTBa npocsemenus Poccuiickonn ®enepa-
1uu ot 23 Host6pst 2020 r. N 657.

1.2. MecTo y4ye0HOIl TMCHMIIMHBI B CTPYKTYpe MPOrpaMMbl NOATOTOBKH CIIENMAJIMCTOB CPeAHEro
3BeHa: yueOHasi qucruIummHa «MaTemMaTnkay OTHOCHTCS K 0a30BOM M NMPUHAJICKUT TPYIIe 00-
11e00pa3oBaTeIbHBIX YYEOHBIX JUCLUUIUIMH CpeAHero oluiero oOpa3oBaHHs U3 00s3aTENbHON
npenMeTHoi obnactu «Maremaruka u nHpopmarukay @I'OC cpenHero obmero oo6pa3oBaHus.

1.3. Hean u 3a7a4u yuyeOHOM TMCUMILUIMHBI — TPEOOBAHMS K pe3y/ibTaTaM OCBOEHUS yuel-
HOH NUCHUILIMHLI:

B pe3ynbrare 0CBOCHUS AUCIUIUIMHBI 00YYArOITUICS JOJKEH 3HATD:

— c(OpMUPOBAHHOCTH MPEICTABICHUN O METOAaX JO0Ka3aTelbCTB, AlTOPUTMOB PELICHUs 3aay;
yMeHHH (HOPMYIHUPOBATh OMPECNICHUs], aKCHOMBI U TEOPEMBI, IPUMEHSTh UX, IPOBOAUTH JI0Ka-
3aTeNIbHBIC PACCYKJECHUS B XO/I€ PEIICHUS 3a/1a4

B pe3ynbrare ocBO€HUS AUCHUIIIIMHBI O0YyYaIOLIUIICS T0JIKEH YMETh!

® ONEpUPOBATH MOHATUAMU: CTETIEHb YHCIA, JOrapu(M YHUCIa; YMEHHUE BBIIOIHATH BBIYHMC-
JICHWE 3HAaYCHUU U MPeoOpa30oBaHus BRIPAKCHUN CO CTENECHIMH H JIorapupMamH, mpeoo-
pa3oBaHus IPOOHO-PALIMOHANIBHBIX BBIPAXKEHUH;

e ONepupoBaTh MOHATUSMU: palMOHAJIbHbIEC, UPPALMOHAIbHBIC, NIOKA3aTEIbHbIE, CTEIEH-
HbIE, Jorapu(pMUIECKUe, TPUTOHOMETPUUECKIE YPAaBHEHHS U HEPABEHCTBA, X CHCTEMBI;

e ONepHpoBaTh MOHATUAMHU: (DYHKIMS, HENpepblBHAS (DYHKIMS, NMPOU3BOAHAS, MEPBOOO-
pa3Has, ONpPEIEJICHHBI HHTErpajl; yMEHHE HAaXOAWUThb IPOM3BOAHBIE 3JIEMEHTAPHBIX
(GyHKIMHI, UCHONB3Ysl CIpaBOYHbIE MaTepuaibl; MCCIEAOBATh B MPOCTEHUIIUX CIIydasx
(GYyHKLIMU HA MOHOTOHHOCTh, HAXOAUTh HAaMOOJIbIINE U HAUMEHbIIINE 3HaYeHUs QYHKINMT;
CTPOUTH rpaKi MHOTOUYJIEHOB C MCIIOJIb30BAaHUEM allllapata MaTeMaTUYeCKOTo aHajlu-
3a; IPUMEHATh NMPOM3BOJIHYIO NPH PEUICHUM 3ajady Ha JIBU)KEHUE; pelllaTh MPaKTUKO-
OpPUEHTHPOBAHHbBIE 33Ja4l Ha HaWOOJbIINE M HAUMEHbIINE 3HA4YEeHHs, HAa HaXOXJEHHE
MyTH, CKOPOCTH U YCKOPEHUS;

® ONepupoBaTh MOHATUSAMU: PallMOHAIbHAA (PYHKIIMS, TOKa3aTelnbHast PYHKIMS, CTENEHHAs
¢byHkus, snorapupmudeckas (yHKUUSA, TPUTOHOMETpUUYECKHE (PYHKIMH, OOpaTHBIE
(GYHKLIUU; YMEHUE CTPOUTh I'padMKU N3Y4YEeHHBIX (QYHKIMH, UCIOIb30BaTh ITpaQuKH MpU
M3YYEHUHU MPOLIECCOB U 3aBUCUMOCTEH, MPU PELIEHUH 3a7a4d U3 IpYrux yuyeOHBIX Mpenl-
METOB M 3aJ]la4 U3 pealbHOI XKU3HU; BbhIpaXaTh (OpMyIaMHU 3aBUCUMOCTH MEX]y BEIH-
YUHAMU;

e pemarh TEKCTOBBIE 33]a4M PAa3HBIX THUIOB (B TOM YMCJIE Ha MPOLIEHTHI, 10JIM U YacTH, Ha
JBIDKEHUE, paboTy, CTOMMOCTh TOBApOB M YCIIYT, HAJIOTH, 3aJlauu U3 o01acTH ynpasie-
HUS JIMYHBIMU U CEMEMHBIMU (PMHAHCAMMU); COCTABIISTH BBIpAKEHUS, YpPaBHEHHUS, Hepa-
BEHCTBA M UX CHUCTEMBI IO YCIOBHIO 33/a4H, UCCIIEN0BATh MOIYYEHHOE PEIICHUE U Olle-
HUBATh MPaBJIONOJ00HOCTb PE3YIbTATOB;

e OmnepupoBaTh MOHATHSMM: CpelHee apudMeThdyeckoe, MeIuaHa, HauOoJbllee U
HauMEHbIIIee 3HaUeHus1, pa3Max, TUCIepCrs, CTaHAapTHOE OTKJIOHEHNE YUCIIOBOr0 Habo-
pa; yMEHHEe U3BJIEKaTh, MHTEPIPETUPOBATH HHPOPMALIMIO, IPECTABICHHYIO B TaOIMIIAX,
Ha Juarpammax, rpaukax, OTpa)karollyl0 CBOMCTBA peajbHBIX MPOLIECCOB U SIBJICHHIA;
NpPEeCTaBIATh MH(POPMAIMIO C TIOMOIIBIO TaOJIMIl U JUarpaMM; HUCCIIEA0BaTh CTATUCTH-



YeCKHUe JaHHbIC, B TOM YHCJIE C IMPUMEHEHHEM Ipa)uyecKUX METOIOB M 3JIEKTPOHHBIX
CPEICTB;

OTIEpPHPOBATH MOHATUAMU: CIYYalHBIM OIBIT M CIlydyailHOE COOBITHE, BEPOATHOCTH CIy-
YaHOTO COOBITHS; YMEHHE BBIYMCIATH BEPOSITHOCTh C MCIIOJIb30BAaHHEM IpaUuecKux
METO/I0B; MPUMEHATh (POPMYJIbI CIOKEHUS U YMHOXEHUS BEpOSITHOCTEH, KOMOMHATOP-
HbIe (PaKkThI U HOPMYIIBI IPU PELICHUH 33/1a4; OLIEHUBATH BEPOSTHOCTH PEATbHBIX COOBI-
TUI; 3HAKOMCTBO CO CIIy4alHbIMHU BEJIMYMHAMM; YMEHHUE IIPUBOAUTH IPUMEPHI IIPOSIBIIEC-
HUS 3aKOHA OOJIBIIMX YUCEI B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

OIIEpUPOBATh MOHATUAMU: TOUKA, NIPsAMAsi, INIOCKOCTh, IIPOCTPAHCTBO, IBYI'PAHHBIA Yro,
CKPELIUBAIOIIKECS MPSAMBIE, APAJLIEIBHOCTh U NEPHEHANKYISIPHOCTD IPSMBIX U IIJIOC-
KOCTEM, YroJl MeXAy MPSMBIMH, YIOJ MEXAY MPSAMOU U INIOCKOCTBIO, YTOJI MEKIY IUIOC-
KOCTSIMH, PACCTOSHHE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE MEXKIY HMPSIMBIMH, PACCTOSI-
HHUE MEX]y IUIOCKOCTSAMU; yMEHHE UCIOIb30BATh IPU PELICHUH 3a/1a4 U3Y4YeHHBIE (haKThI
U TEOPEMbI IUNIAHUMETPHH; YMEHUE OLICHUBATh pa3Mepbl 00bEKTOB OKPYXKAIOILEro MUPa;
OIIEpUPOBAThH MOHATUSAMU: MHOTOTPaHHUK, CEYEHHE MHOIOTpaHHUKa, Ky0, apaeenu-
nen, npusMa, nupamuaa, Gurypa u HoBEpXHOCTh BpALEHUs, MWIUHAP, KOHYC, Iap, cde-
pa, ceueHus: QUTYpHI BpallleHUs, MJIOCKOCTh, Kacaromascs cdephl, MWINHApPA, KOHYCa,
IUIOINA/b [TOBEPXHOCTU MHUPAMMJIbl, IPU3MBI, KOHYCa, [IMJIUHIPA, IUIOIMAAb chepbl, 00b-
eM Ky0a, MpsAMOYTOoJbHOTO Mapajuielenunena, TMpaMubl, IPU3Mbl, LUIUHIpA, KOHYCA,
n1apa; yMeHue u300pakaTb MHOTOTPAaHHUKU U MOBEPXHOCTU BpAlllEHUs, UX CEUYEHHUS OT
PYKH, C IIOMOILBIO YEPTEKHBIX MHCTPYMEHTOB U IEKTPOHHBIX CPENCTB; YMEHHUE PACIIO-
3HaBaTh CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATh IIPABUIIBHBIE MHOIOI'PAH-
HUKU;

OTIEpPHPOBATH MOHATUSIMH: JIBXKEHHE B MPOCTPAHCTBE, MONO0OHBIE (DUTYPHI B IPOCTpaH-
CTBE; UCIIOJIb30BaTh OTHOILEHHUE IUIOMIAAEH MOBEPXHOCTEH U 00bEMOB OJOOHBIX (UTYp
IIPU PELLIEHNN 3a/1a4;

BBIUNCIISATh T€OMETPUUECKHE BEIUYMHBI (UIMHA, YroJj, IUIOoLaab, 00beM, IJIOAAb IO-
BEPXHOCTH ), UCIIOJIb3YS H3yYCHHBIE ()OPMYJIIBI M METOIBI;

OIEPUPOBATh IOHATUSAMU: IPSIMOYIOJbHAs CUCTEMa KOOPAMHAT, KOOPAUHATHI TOYKH,
BEKTOp, KOOPAMHATHI BEKTOPA, CKAJISIPHOE MIPOU3BEIECHUE, YIOJl MEXIY BEKTOPaMH, CyM-
Ma BEKTOPOB, IPOU3BEJICHNE BEKTOPA HA YHUCIIO; HAXOAUTh C TIOMOIIBIO U3yYEHHBIX (Pop-
MYJI KOOPJAMHATBI CEPENNHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMS TOUKAMM;

BbIOMpaTh NOJIXOAIIMNA U3yYEeHHBIH METOJT ISl pEelIeHMsl 3a7jauu, paclio3HaBaTh MaTeMa-
TU4Yeckue (PaKThl U MaTEeMaTUYECKUE MOJIETN B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX,
B MCKYCCTBE; YMEHHUE IPUBOJIUTH IPHUMEPHI MATEMATUYECKUX OTKPBITUM POCCUUCKOU U
MHPOBOM MaTeMaTU4eCKO HaAyKH.



2. CTPYKTYPA U COAEPKAHUE JUCTIUITJIMHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOI padoThl

Bun yaeOHO# paboThI

O0BeM 4acoB
Ounas ¢popma

oOy4eHus
2025 r.H.
MaxkcuMmaibHas yueOHasi Harpy3ka (Bcero) 230
O06s13aTenbHas ayIuTOpHas yuebHas Harpy3ka (Bcero) 222
B TOM YHUCJIE:
JIEKIIUA 78
MPAKTHYECKHUE 3aHATUS 144
KoHTtposb
[TpomexyTouHas aTTectanus B popme sx3amena 8




2.2. TemaTuyeckuii njian u cogaep:xkanue gucuunuusl C0O.01.03 Mamemamuka

HaumeHoBaHue pa3-

O0BeM yacoB

JeJI0B M TeM Coaepixanue yueOHOIro MaTepuaJa, JJabopaTopHble M NPAKTHYECKUEe 3aHATHSI, CAMOCTOSI- Ounas popma | YpoBeHb
TeJibHAsi padoTa 00y4amuxcs, KypcoBasi padbora (IIpoeKT) oOyueHus 0CBOEHMS
2025 r.1H.
1 2 3 4
BBenenue Conep:kanue y4eOHOT0 MaTepuaJia 4
Martematuka B Hayke, TEXHUKE, SKOHOMHKE, HH()OPMALMOHHBIX TEXHOJOTHSAX U MPAKTUYECKOU 4
nesitenibHOCTH. Llenu u 3agaun M3ydeHMsl MAaTeMaTUKM B YUYPEXKACHUAX CpeaHero mpodgeccuo- 1
HAJIBHOTO 00pa30BaHUs.
Pa3nen 1. Anredpa 26
Tema 1.1. Coaep:xaHnue yueOHOT0 MaTepHaJia 10
Pasurune nousitusi | Ilesnble u pannoHanbHbIe yncia. JleficTBurensable yrcna. Kommiekcubie yncna. [IpubiamkeHHbie 10 93
0 YucJe BBIUMCIICHMUSL. ,
Tema 1.2. Conep:xanue yueOHOTro MaTepuaJia 16
Kopuu, crenenu | Kopuu u crenenu. KopHu HaTypaubHOW CTENEHW W3 uWciaa M UX cBoictBa. CTeneHu c 16
JIOl"apl/lfl)Mbl pauoOHAJIIBHBIMHA IIOKA3aTCISIMHU, HX cBoiictBa. CreneHn ¢ AEUCTBUTEILHBIMHU ITOKA3aTEJISIMU.
Jlorapudm. Jlorapudpm uncna. [lecatuunsie U HaTypaibHble Jorapudmsl. [IpaBuna neiictuii ¢ 123
norapudmamu. [Ipeobpa3oBanue  anreOpamyeckux  BbIpakeHuil.  [IpeoOpazoBanue =
pallMOHATBHBIX, HUPPALMOHAJBHBIX  CTEMEHHBIX, IIOKa3aTeIbHBIX U  JIOrapUPMHUUECKUX
BBIPaXKEHUH.
Pa3nes 2. OCHOBbI TPUTOHOMETPHH 32
Tema 2.1. Conep:xanue yueOHOTro MaTepuaJia 8
OcHoBHbIE OHATHA | Pannannas Mepa yriia. Bpamarensnoe asmwkenne. Curyc, Kocunyc. TaHTeHC U KOTaHTeHC. 8 2
Tema 2.2. Copep:xanue y4eO0HOro MaTepHaIa 8
OcHoBHbI€e TPUTO- | DopMyIibl puBeneHuUs. DopMysibl criokeHus. @opMyIibl yaBoeHus. @OPMYJIbI TIOJIOBUHHOTO YIIa. 8
HOMETpHYECKHUe 1,2
TOK/AECTBA.
Tema 2.3. IIpeodopa- | Conep:xanue yueOHOro Marepuasa 8
30BaHuUs npocreii- | [peoGpaszoBaHre CyMMbI TPUTOHOMETPUYECKUX (YHKIMA B TPOM3BEJCHUE U MPOU3BEACHUS B 8 2,3

X TPUTOHOMET-

cyMMy. BripakeHne TpUroHOMETpUUYECKUX (PYHKIHH Yyepe3 TaHT€HC MTOJIOBUHHOTO apryMeHTa.




PHYECKHX BbIpaxKe-

HUI.
Tema 2.4. Tpurono- | CoagepxxaHue y4eOHOIo MaTepuaJia 8
MeTpHuYeCKHue ypaB- | [Ipocreiiiirie TPUrOHOMETPUYECKUE YPAaBHEHUS U HEPABEHCTBA 8
HEeHHs U HepaBeH- 2
CTBA.
Pa3nes 3. DyHknuu, UX CBOICTBA M rpaguKu 20
Tema 3.1. Coaepxxanue yueOHOIro MaTepuaJa 10
Oyakuun. Ceoii- | Oynkiuu. O0NacTh ONpENEIeHHss W MHOXECTBO 3HAueHWH; rpaduk (QyHKIMH, MOCTPOEHHE 10
crBa pynkuun. O6- | rpadukoB QyHKIMH, 33JaHHBIX Pa3IMYHBIMU criocobamu. CBOWCTBA ()YHKLIMH: MOHOTOHHOCTD,
paTHble QYHKIMHA. | YETHOCTh, HEYETHOCTh, OrPAHUYEHHOCTH, IEPUOAUYHOCTh. I[IPOMEKYTKM BO3pacTaHHs |
yObIBaHUs, HauOoJbllIeE W HaUMEHbIIEE 3HAYEHHUs, TOYKU OIKcTpeMyma. ['padpuyeckas 1
uHTeprpetanus. [Ipumepsl GyHKIMOHATBHBIX 3aBUCUMOCTEN B pealibHBIX MPOIeccax M SBICHUSX.
Obparnbie  ¢ynknun. [padux oOpaTHON QyHKIUH. ApHPMETHYECKHE OIEpalud HaJ
byskusamu. Crnoxsast QyHKUIUS (KOMIO3HIINS).
Tema 3.2. Coaep:xanue yueOHOTo MaTepHaJia 10
Crenennbie, moka- | Crenennas QyHKuus, e€ cBoicTBa u rpaduk. [TokasarenbHas QyHKIMsA, €€ CBOUCTBA U rpauK. 10
3aTCJIbHBIC, JIOTA- Jlorapudmuueckas Qynkuus, e€ cpoiictBa u rpadux. Tpuronomerpuyeckue ¢GyHKIUH, HX
pupmuveckne u cBoiictBa u rpaduku. OOpaTHble TPUTOHOMETPUYECKHE (PYHKIMHM, UX CBOMCTBAa M TpauKH.
TpUuronomerpu4ve- | [Ipeobpasosanue rpaduxos. [TapamiensHblil nepeHoc
ckne pynkuun. O0- 1,2,3
paTHbIe TPUTOHO-
MeTpu4yecKue QyHK-
19701
Pa3nen 4. YpaBHeHuUsi 1 HepaBeHCTBA 24
Tema 4.1. Copepxanue yueOHOro MaTepuasa 8
ypaBHeHﬂﬂ u Cu- PanmonansHbie U HppanroHaJIbHbIC ypaBHCHUS. PaBHOCHIBHOCTE ypaBHeHI/IfI, HEpPaBCHCTB, CH- 8
CTeMbl yPaBHEHHUH creM. [lokazarenpHble U JIorapuPMUIECKHE YPAaBHEHHS U CUCTEMBI. TpUTOHOMETPUUYECKHUE ypaB- 2
HEHUSI.
Tema 4.2. HepaBen- | Coaep:xanue y4e0HOro Mmarepuaja 8
CTBa
PannonanbHble M MppanMoOHaIbHBIE HepaBeHCTBA. OCHOBHbIE NpueMbl MX pemeHus. [Tokaza- 8 53
)




TCJIbHBIC U TPUTOHOMETPHUICCKUC HCPABCHCTBA. OCHOBHBIE MMPHUEMBI UX PCIICHHA.

Tema 4.3. Ucnioaib- | Coaep:kanue yueOHOro MaTepuajia 8
30BaHHE CBOMCTB M | MeTo uHTepBajoB. M300paxxeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOYKECTBA PEIICHUM ypaBHE- 8
rpa¢gukoB GQYHKUUA | HUIl U HEPABEHCTB C JIBYMsI [IEPEMEHHBIMU M X CHCTEM. 5
IIPH peLIeHUH ypaB-
HEHHIi M HePABEHCTB
Paszaea 5. Hayaja MmareMaru4yeckoro aHajamsa 42
Tema 5.1. Ilocaeno- | Conep:kanue ydueOHOro MaTepuajia 14
BaTeJ1bHOCTH CriocoObl 3a1aHKs U CBOMCTBA YMCIIOBBIX HocienoBaTesnbHocTel. [loHstue o npeaene nocneno- 14
BarenbHOCTU. CyllecTBOBaHME Ipefesia MOHOTOHHOW OrPaHMYEHHOW I0CIEI0BATEIbHOCTH. 23
CyMMupoBaHUE MOCIIEeI0BATENbHOCTEN. beCKOHEUHO yObIBaIOIIasi TeOMETPUIECKasi MPOTrPecCcust ’
U €€ CyMMa.
Tema 5.2. IIpou3- | Coaep:kanue yueGHOro MaTepuajia 14
BO/JHAasA [TonsiTHe 0 MpoU3BOAHON (PYHKIMH, €€ TeOMETPUIECKUN M (PU3MUECKUI CMBICI. YpaBHEHHE Ka- 14
careinbHON K rpaduky ¢yHkuuu. [Ipom3BoaHbIE CyMMBbI, Pa3HOCTH, MPOU3BEACHHUS, YACTHOTIO.
[Tpon3BoIHBIE OCHOBHBIX JI€MEHTApHBIX QyHKIMI. [Ipon3BogHbIe 00paTHON QYHKIMK U KOMIIO-
sunuu ¢yHkun. [IpumMeHenre npou3BoJHON K MCCIeA0BaHUI0 QYHKIUN U MOCTPOCHUIO rpadu- 2,3
KoB. [IpuMeps! UCHONB30BaHUS MPOU3BOJHON I HAXOXACHHUS HAWIY4YILEro peueHus B Mpu-
KJIaJHBIX 3a/1ayax. Bropas npousBogHast, e€ reomerpuueckuil u ¢uzndeckuil cmbici. Haxoxe-
HUE CKOPOCTH JIJISl IPpoliecca, 3aJaHHOTO (hOpPMYJIIoil B TpadyuKOM.
Tema 5.3. IlepBo0o0- | Conep:kanue yueOHOro MaTepuajia 14
pasHas [TepBooOpazHas u uHTerpan. IIpumMeHeHue onpeneneHHoro HHTerpaa s HaX0XKISHHs TUIoIa- 14 2,3
H MHTErpaJl U KpuBoJuHeHHON Tpanenuu. ®opmyna Herlorona-Jleitonuna. Ilpumepsl npuMeHeHUs MHTe-
rpana B GU3MKe U T€OMETPUH.
Paznes 6. 'eomerpus 46
Tema 6.1. Conep:xanue yueOHOro MaTepuaJia 10
Koopaunarel u BeK- | [IpsmMoyrosbHast (Ie€KkapToBa) CUCTEMa KOOPIMHAT B IPOCTpaHCTBE. DOpMYyJIa pacCTOSHUS MEK LY 10
TOPBI JIBYMsI TOUKaMH. YpaBHEHHUS cepbl, IIOCKOCTH U npsiMoil. BekTopsl. Moayss BekTopa. PaBen-
CTBO BEKTOpOB. ClI0XKEHHE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha 4ncio. Pa3nojkeHne BeKTopa 1o 123
149

HaIMpaBJICHUSAM. YTOJ MEXIy IByMs BekTopaMu. [Ipoeknns Bekropa Ha ocbk. KoopanHaThl BEKTO-
pa. CkayisipHOe Npou3BeAeHUE BEKTOPOB. Vcnonb30BaHME KOOPAUHAT U BEKTOPOB MPU PEIICHUU
MaTeMaTUYECKUX M MPUKJIAIHBIX 33]1a4.




Tema 6.2. Conep:xkaHue yueOHOro MaTepHaJia 12
IIpsiMble M MJIOCKO- | B3anMHOE PACIONIOKEHHE JIBYX HPSMBIX B MPOCTPAHCTBE. [lapayuieIbHOCTh MPSIMON M IUIOCKO- 12
CTH B IpocTpaHcTBe | ctu. [lapamnensHocTh miockoctel. [leprneHanKyasspHOCTh IpsMOM U MuIockocTH. [lepnenauky-
JIIp Y HAKJIOHHAsA. YTOJI MEXAY MPSAMOU U IUIOCKOCTBIO. J[ByrpaHHbIA YroJl. Yrosi Mexay Iuioc- 123
kocTsamu. lleprneHaukynsapHOCTh JBYX IIockocTed. ['eomerpuyeckue mnpeoOpa3oBaHHs MpoO- w
CTPAHCTBA: NapaJUIEIbHbIN IEPEHOC, CHMMETPHUs OTHOCUTENBHO IUIOCKOCTU. [lapamiensHoe mpo-
exktupoBanue. [lnomans oproronanbHON mnpoekiuu. M3o0pakeHne NpocTpaHCTBEHHBIX QUTYP.
Tema 6.3. Muoro- | Coxep:xanue y4eOHOIro Mmarepuaja 8
TPaHHUKH Bepmunsl, pebpa, rpann MHOTorpaHHuka. Pazseprka. MHororpanHsie yribl. Beimykiieile MHOTO- 8
rpanHuku. Teopema Ditniepa. [Ipusma. [lpsamas u HakinoHHas npusMa. [lpaBuwibHas npusma. Ila-
pamienenurnen. Kyo. 2
[Tupamuna. [IpaBunbHas nupamuaa. Ycedennas nupamuaa. Terpasap. Cummerpuu B KyOe, B Ma-
pamnenenumnene, B npusme u nupamuje. Ceuenust kyoa, mpu3Msl 1 nupamusl. [IpencraBienue o
MPABIJIBHBIX MHOTOTPaHHHKAX (TETpa’ap, KyO, OKTadap, AOJEKAdAP U UKOCAdP).
Tema 6.4. Coaep:xanue yue0HOro MaTepHaJia 8
Tena u moBepxHOCTH | [[vymHAp U KOHYyC. YcedeHHbIH KoHyc. OCHOBaHHWE, BBICOTA, OOKOBas MOBEPXHOCTH, 0Opasyo- 8
BpalleHHus masi, pazseprka. OceBble CeUeHMs U CeueHMs napaienbHble ocHoBaHuto. Illap u cdepa, ux ce- 2
yenus. KacarenbHas IIIOCKOCTB K cdepe.
Tema 6.5. Conep:xanue yueOHOro MaTepuaJia 8
M3mepenus B reo- | O6bem u ero usmepenue. Muterpanpaas dopmyna obbema. @opmynsl o6bema KyOa, mpsMo- 8
METPpUH YTOJIBHOTO TMapajuleNienuIena, npu3Mel, winHapa. Popmynsl o0beMa THpamMuia U KOHYcA. 23
dopmMyIibl TUIOIAAM MOBEPXHOCTEH LuIMHApa U KoHyca. Popmysbl oObeMa I1apa W IMIIOLIaIu ’
ctepsl. [Togobue Ten. OTHOUIEHUS TUTONIAIeH TOBEPXHOCTEN U 00bEMOB MOAOOHBIX TEJI.
Paznen 7. KomOnHaTopuka, CTaTHCTHKA M T€OPUsI BEPOSITHOCTEIH 30
Tema 7.1. Copepxanue yueOHOIro MaTepuasa 10
DJiIeMeHTbI KOMOU- | OCHOBHBIC TOHSITHS KOM6I/IHaTOpI/IKI/I. 3agaun Ha MOJCYET YHCIa pa3MemeHH171, NEepPECTaHOBOK, 10
HATOPHUKH couetanuil. Pemenue 3agau Ha nepebop BapuantoB. @opmyna 6unoma HeroToHa. CBoiicTBa O6u- 1,2
HOMUHAJIBHBIX K03 purrento. Tpeyroapauk [lackas.
Tema 7.2. Conep:xanue yueOHOro MaTepuaJia 10
JyieMeHTBbI TeOpuH | CoOBITHE, BEPOATHOCTH COOBITHUS, CIOKEHHE U YMHOKEHHE BEPOATHOCTEH. [ToHATHE O HE3aBU- 10
BEPOSITHOCTEN CUMOCTH cOOBITHH. J[MCKpeTHas ciydaiiHas BeIMYMHA, 3aKOH ee pacrpeeneHus. YnucioBsle xa- 1,2
PaKTEpPUCTUKU TUCKPETHOM cirydaiiHoM BenuuuHbI. [loHsATHE 0 3aKOHE OOIBIINX YHCEIL.
Tema 7.3. Copaepxxanue y4eOHOIro MaTepuaJa 10




JJIeMeHThLI MaTeMa-

[IpencraBnenue qaHHBIX (TAOIMIBI, TUATPAMMBI, TpadUKHN), TeHEPAIbHAsT COBOKYITHOCTH, BEIOOD- 10
THYECKOIi cTaTH- | Ka, cpenHee apudmerndeckoe, menuana. [Tonarue o 3agayax MaTeMaTHUECKOW CTaTUCTHKH. Pe- 2,3
CTHKH HICHUE MPAKTHYECKUX 33]1a4 C MPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB.
KoHTpo.b 8
Bcero 230




3. YCJIOBUSA PEAJIM3ALIIMU JUCIIUAITJIMHBI

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MAaTEePHAJIbLHO-TEXHUYECKOMY 00ecnevyeHuIo
VYuebnas aymurtopus Ne 73 nmist mpoBefeHUs y4eOHBIX 3aHATUH, BBIMOJIHEHUS KYpPCOBOTO
npoekta (paboThl), TPYNIOBBIX U HHIWBUIYaJbHBIX KOHCYJIbTAIMM, TEKYHIEr0 KOHTPOJS U
MIPOMEKYTOUHOM aTTeCTalliu, OCHAIIEHHAs CHEIMATIM3UPOBAHHON Mebenbio (pabodyee MecTo
MpernojaBaTesis, CTOJNbl, CTYNbs, ayAUTOPHAs JOCKA).
TexHuueckue cpencTBa o0ydeHus: Habop AEMOHCTPALIMOHHOTO 000pyIOBaHUS (TelEeBU-
30p), y4ueOHO-HarsiHble 1MocoOus, obecreynBaroniie TeMaTUYECKUEe WILTIOCTPAIK, COOTBET-
CTBYIOIIME Pab0OYMM yu4eOHBIM MPOrpaMMaM — TaOTHIIbI

3.2. UndopmanuonHoe odecnieyenne o0yueHust

OCHOBHbIE HCTOYHHKH

KonnyectBo dK3eMIUIS-
poB B bubnmmoTeke /
ccbuika Ha OBC

Hcnonb3yer-
Csl TP U3Y-
YEHUU pasie-
JI0B

[lIumayves, B. C. Hauana BeIcIIe MaTeMAaTHKH :
yuebnoe nocooue st CI1O / B. C. IllumayeB. — 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 pocTyna: i aBTopu3. MOJIb30BaTeNeH.

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

1-7

MaremaTrka: anreOpa 1 Hayaja MaTeMaTHIeCKOTO
aHanM3a, reomMeTpus. Aiaredpa 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 : [Ipocsemienune, 2024. — 463
c. — ISBN 978-5-09-112136-0. — Tekcr : amek-
TpOHHBIH // JIaHb : 31eKTpOHHO-OUOINOTEYHAs CH-
crema. — URL.: https://e.lanbook.com/book/408656.
— PexxuM joctyna: Juis aBTOpH3. MOJIb30BaTENIeH.

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

1-7

Kapm, A. I1. Maremartuka: 6a30Bblil ypOBeHb : yueo-
Hoe nocoOue : B 2 yactsax / A. I1. Kapm, A. JI. Bep-
Hep. — Mockaa : [Ipocsemnienue, 2024 — Yactp 2 —
2024. — 255 c. — ISBN 978-5-09-108511-2. —
TexcT : anexTpoHHbIi // JIaHb : 371€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. Maremartunka: 6a30BbIif ypOBEeHb : 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 : 2EKTPOHHO-
6ubmmoreunas cucrtema. — URL:
https://e.lanbook.com/book/408779. — Pexxum no-
CTyIma: JJisl aBTOPU3. MOJIb30BATENEH.

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

1-7

m\it

JIOHOJ]HI/ITCJILH])IE HCTOYHUKH

KomnuecTBo dK3eMInIs-
poB B Oubnuotexe /
ccrlika Ha ObC

Hcnons3yer-
Csl IPH U3Y-
YCHUU pasje-




JIOB

1 bynneik, I'. M. Maremaruka / I'. M. Bynasik. — 2-¢
u3 ., 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 HH(])OpMaIII/IOHHbIX ClIPaBOYHBIX CUCTEM

HaumenoBaHue pecypca

Pesxxum 1ocryna

1. YauBepcurerckas OnbIMOTEKa OHIAWH. DIEKTPOHHO-OUOIMOTeYHAs

http://www.biblioclub.ru/

CHCTEMA

2. N3natenbctBo Jlanb. DneKTpoHHO-OUOIMOTEeUHAsS 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

5.001mepoccuiickas ceTh pacpoCTpaHEeHUs MPaBOBOM MH(OpMaIUK
«Koncynpranrlirocy

6.0¢umaneHbIi caliT MHHICTEPCTBA CENTBCKOTO XO3SHCTBA U TPOIO-

http://www.don-agro.ru

BOJIBCTBUA POCTOBCKOI 0o0acTu

7.0dunmanpHBINA TOPTAT TPABUTEILCTBA POCTOBCKOM 00mactn

http://www.donland.ru

8.Odunmanpueiii cadT Beicmelr  AtrecrannonHoi Komuccuun

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

(BAKP®D)

9.bubnuoreka auccepranuii u aBropedeparos Poccun

http://www.dslib.net/

KoMmniekT JTUIEH3MOHHOT0 U CBOOOJHO PACIPOCTPAHSIEMOIr0 NPOrPaMMHOI0 obecriedeHust

Hepeqeﬂb JIMIECH3UOHHOI'0 MporpammMHOro o0ecneyeHus

Ilepeyennb npogeccHOHANBHBIX 023 JAHHBIX
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 HH(GOPMAIIMOHHO-00pa30BaTEIbHBIX PECYpPCOB
(PLIMOP)

http://fcior.edu.ru

— Enunas xoameKius I_[I/I(I)pOBBIX 06paSOBaTeJ'ILHBIX pecypcoB

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

— CIpaBOYHUK OOpa3oBaTenbHbIX pecypcoB «IlopTtan nudpoBoro odbpaszoa-
HUS

http://digital-
edu.ru/

— Enunoe okHO moctymna kK oOpa3zoBarenbHbIM pecypcam Poccutickoit Depe-
panun

http://window.edu
ru/

— [Moptan CBOOOAHOTO MPOTPAMMHOTO 00ECTICUCHHS

http://freeschool.a
Itlinux.ru/

— Y4eOHUKHN U TTIOCOOUA 110 MaTEMAaTHUKE

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

KoHTponb U olLeHKa pe3ynbTaToB OCBOEHHUS Y4€OHOM IUCHUIUIMHBI OCYLIECTBIISIFOTCS
IpernoJjiaBaTeseM B MPOLECcCe MPOBEACHUS MPAKTUYECKUX 3aHATHH M J1abOpaToOpHBIX padoT, a
TaKKe BBIMOJHEHUS 00YJalOUIMMUCS MHINBUAYAIBHBIX TIPOCKTOB.

Pe3ysabTarsl 00yyeHus
(oCBOEHHBbIE YMEHHNSl, YCBOCHHbIE 3HAHNS)

@opMbI 1 MeTOIbI KOHTPOJISI M OLIEHKHU
pe3yJbTATOB 00yUeHUsI

B pesynpraTe 00yueHus: 00y4yaroUIUiics T0JIKEH:

3HATh.

c(OpPMHPOBAHHOCTD MPEICTABICHUI O METOAaX J0-
Ka3aTeJbCTB, AJITOPUTMOB PELIECHUS 3a7ad; YMEHUU
bopMynupoBaTh OMpEIEIeHUs, aKCUOMBI U Teope-
MBI, MPUMEHATh MX, HPOBOAUTH JOKa3aTEJIbHbIE
paccyXJIeHUs B X0JIe pEeUIeHHs 3a/1a4

VYerHbi onpoc. Pemenue 3aga4d. Beinonne-
HHe pacueTHOM pabotsl. [loaroToBka u 3a-
muTa pepepata. MateMaTu4ecKUil JUKTAHT.
TectupoBanue

YMeTb!

ONneprupoBaTh MNOHATUAMHU: CTCICHbL 4YMCIIA, JIOTa-
pudM 4YnciIa; yMEHHUE BBITIOJIHITH BHIYUCICHUE 3HA-
YeHUH W TIpeoOpa30BaHuUs BBIPAKCHHUI CO CTETICHS-
MU ® JorapudMamMu, MnpeoOpa3oBaHusi IPOOHO-
palMOHAJILHBIX BBIPAKCHUM;

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

OIEPUPOBATHh MOHATUSMU: PALIMOHATIBHBIE, UPPAIIH-
OHAJIbHBIC, TOKa3aTelIbHbIC, CTEIEHHBIC, JIOTApUQ-
MHUYECKHE, TPUTOHOMETPUUECKUE YPABHEHUS U HE-
paBEHCTBA, UX CUCTEMBI;

VYcerasiit onpoc. Pemenue 3anad. Beinosne-
HUE pacdyeTHO# paboTel. [ToaroroBka u 3a-
mmTa peepara. MaTeMaTHUSCKUN TUK-
TaHT. TectupoBanue

OTIEPHPOBATH TOHATHAMU: (PYHKIHUS, HEIPEPHIBHAS
GbyHKLUsA, TPOU3BOJHAS, NEpBOOOpa3Hasi, Ompese-
JICHHBIN MHTETPAJ; YMEHHE HaXOIUTh IIPOU3BOIHbIE
AJIEMEHTApHbIX (YHKIUH, HUCHOJB3YS CIIPaBOYHBIE
MaTepuaibl; UCCIEN0BAaTh B MPOCTEHUINUX CIIydasx
(GYHKIIMM Ha MOHOTOHHOCTb, HAaXOJIUTh HAuOOIb-
IIMe€ U HauMEHbINEe 3HA4eHUs (PYHKUUN; CTPOUTH
rpauKd MHOTOUYIEHOB C HCHOJIb30BAaHUEM armnapa-
Ta MaTeMaTHUYeCKOr0 aHaju3a; NMPUMEHSITh IPOU3-
BOJIHYIO IIPH PELICHNUH 3a/1a4 Ha IBUKEHUE; pelIaTh
NPaKTUKO-OPUEHTHPOBAHHBIE 33/1a4M Ha HauOOJIb-
1IMe ¥ HauMEHbIIINEe 3HaUeHUs!, Ha HaXOXACHUE Y-
TH, CKOPOCTH U YCKOPEHUS

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

OIepUPOBAThH MOHATUSAMU: pallOHaNIbHAas (QYHKIUS,
nokasarenbHasi pyHKLHUS, CTeneHHas QyHKUus, JIo-
rapupmuueckass (QyHKIHsS, TPUTOHOMETPUUECKUE
¢byHKIMKM, oOpaTHbIe (YHKIMH; YMEHUE CTPOUTH
rpaduKy U3y4eHHbIX (YHKIMH, HCIIOIB30BaTh Ipa-
(GUKU MpU M3YYEHUHU TPOLIECCOB M 3aBUCHUMOCTEH,
IpU PELIeHUH 3aJad U3 JPYruxX y4eOHBIX IpeaMme-
TOB W 3aJa4 U3 peajbHOH *XU3HM; BBIpaXkaThb (op-
MYyJIaMU 3aBUCHMOCTH MEXAY BEeIMUYHHAMU

VYerHbi onpoc. Pemenue 3aga4d. Beimonne-
Hue pacyeTHol pabotsl. [loaroroska u 3a-
umTa pepepara. MareMaTHUEeCKH TUK-
TaHT. TecTupoBaHue

pemaTh TEKCTOBBIE 3aJa4d Pa3HBIX THMOB (B TOM
qrclie Ha TMPOLEHTHI, JOJIM M YacTH, Ha JBHKCHUE,
paboTy, CTOMMOCTh TOBAapOB U YCIYT, HAJOIH, 3a-
a4yl U3 00JacTU YIpPaBJICHUS JHYHBIMH U CEMEi-
HBIMH (DMHAHCAMU); COCTABJISTh BBIPAKEHUS, YpaB-
HEHUsI, HEPABEHCTBA M MX CHCTEMBI MO YCJIOBHIO

VYerHbi onpoc. Pemenne 3aga4d. Beimonne-
Hue pacueTHOl paboTsl. [loaroroska u 3a-
mura pepepata. MaremaTHYeCKHM JHUK-
TaHT. TectupoBanue
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3aaa4u, UCCICOAOBATh MMOTYUYCHHOC PCIICHUEC U OIC-
HUBATb HpaBI[OHOIIOGHOCTL PC3yJIbTATOB

OIEpUpPOBATh TOHATHUAMH: CpeHee apudmeTHue-
CKO€, MeJIaHa, HauOOJIbIlIee ¥ HAUMEHbIIIEe 3HAYE-
HUS, pa3Max, JTUCIICPCHsl, CTAaHIaPTHOEC OTKJIOHCHHE
YHCIIOBOrO Habopa; yMEHHE M3BJCKaTh, HHTEPIIPE-
TUPOBaTh WHQPOPMAIINIO, MPEACTABICHHYIO B Ta0-
JUIaxX, Ha Juarpammax, rpaukax, OTpakarollyro
CBOMCTBa pealibHBIX MPOIECCOB U SIBJICHUM; Mpe.-
CTaBJIATH HH(POPMAIIHIO C TIOMOIIbIO TAOJIHII ¥ JHa-
rpamMM; HCCIIEA0BaTh CTATHCTHYCCKHE JaHHbIC, B
TOM YHCJIC C ITPUMCHCHUCM I‘pa(bI/I‘-IeCKI/IX MECTOOOB
N DJICKTPOHHBIX CPCACTB

VYcerabiit onpoc. Pemenue 3amad. Beinosne-
HUe pacueTHOl padoTsl. [TogroroBka u 3a-
muTa peepara. MaTeMaTHYECKUNA THUK-
taHT. TecTupoBanue

OIEpUPOBATH MOHATUSMU: CIIy4YalHBIN OMBIT U CIIY-
YaifHOE COOBITHE, BEPOSITHOCTh CIy4aHOTO COOBI-
TSI, YMEHHUE BBIUYUCISATH BEPOSTHOCTh C HUCIIOJIB30-
BaHHWEM TpadUyYecKUX METOJOB; MPUMEHSTH (op-
MyJIbI CIIOKEHUS W YMHOXCHHS BEPOSITHOCTEH,
KOMOHMHATOpHBIE PaKThl U (HOPMYIIBI IPU PELICHUH
3aJa4; OLIEHWBATh BEPOSTHOCTU pPEabHBIX COOBI-
THI; 3HAKOMCTBO CO CJIyYalHbIMM BEJIUYUHAMU;
YMEHHE MPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJBIIMX YHCENT B MPHPOJHBIX U OOIIECTBEHHBIX
SIBIICHUSIX

VYcerasiii onpoc. Pemenue 3amad. Beinosne-
HUE pacueTHO# paboTsl. [ToaroroBka u 3a-
muTa peepara. MaTeMaTHYECKUNA THUK-
TaHT. TecTupoBaHue

OIIEpUPOBATh IOHATUAMH: TOYKa, IpsiMas, IJIOC-
KOCTb, IIPOCTPaHCTBO, ABYTPAHHBIN YIOJ, CKPEIIH-
BAIOIIMECS IPSAMBIE, NTapaJUIEIbHOCTh U NEPICHIN-
KYJIIPHOCTb MPSMBIX M IUIOCKOCTEH, Yrojl MEXIy
IPSAMBIMH, YIOoJl MEXKAY NPSAMOA M INIOCKOCTBIO,
YIOJd MEXAYy IIOCKOCTSAMH, PAaCCTOSHUE OT TOYKHU
JI0 TUIOCKOCTH, PAaCcCTOSTHUE MEXKIY IPSIMBIMH, pac-
CTOSITHUE MEXIY IUIOCKOCTSMH; YMEHHE HCIOJIB30-
BaTh IPU PELICHUHU 3a]1a4 U3y4YeHHbIEe (PAKTHI U TEO-
PEMBI IUTAHUMETPHUM; YMEHHE OLICHMBATh Pa3Mephl
00BEKTOB OKPYKAIOIIEro MUpa

VYcerasiii onpoc. Pemenue 3anayd. Beinosne-
HUE pacdyeTHO# paboTel. [ToaroroBka u 3a-
mmTa peepara. MaTeMaTHUSCKUN TUK-
TaHT. TecTupoBanue

ONEepUPOBATH MOHATUSAMH: MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHHKa, KyO0, Mapajjenenumes, Mnpu3Ma,
nupamuaa, Gpurypa ¥ MOBEPXHOCTh BpalleHUs, 1U-
JUHApP, KOHYC, map, cdepa, ceueHust Gurypsl Bpa-
IIEHUsI, TUIOCKOCTb, Kacarouiasicsi chepsl, UINH-
Jpa, KOHyca, IUIOIAJb MOBEPXHOCTU IMHUPAMHUIBI,
MPU3MBI, KOHYCa, HIWINH/IPA, II0Maas chepbl, 00b-
eM Ky0a, MpsIMOYroJbHOIO Napajjienenunesna, mu-
paMuJbl, MPU3MBI, HWIMHApA, KOHYCa, I1apa; yme-
HUE W300pakaTh MHOTOTPAaHHUKH W TIOBEPXHOCTH
BpAIlleHUs, UX CEYECHHUsI OT PYKH, C TIOMOIIBIO Yep-
TEXKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPEJICTB;
YMEHHME pAaclo3HaBaTh CHUMMETPHIO B IPOCTpaH-
CTBE, YMEHHME pacllo3HaBaTh IpPaBUJIbHBIE MHOIO-
TpaHHUKH

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

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

VYerHbi onpoc. Pemenne 3aga4d. Beimonne-
Hue pacueTHOl paboTsl. [loaroroska u 3a-
mura pepepata. MaremaTHyeCKHM TUK-
TaHT. TectupoBanue

BBIUUCIIATE TCOMCTPUUCCKHEC BCIINMYMHBI (I[J'II/IHa,

YcerHbll onpoc. Pemenne 3aga4d. Beinonne-
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yroj, TUIomanas, 00beM, IJIOMAab TOBEPXHOCTH),
UCTIONIB3YS U3yYeHHbIE (DOPMYIIBI U METO/IBI

HUE pacuyeTHOU paboThl. [logroroBka u 3a-
nTa pedepara. MaTeMaTHYECKUMA THUK-
TaHT. TecTupoBaHue

OIEpUPOBAThH MOHATUSMU: MPSMOYTOJIbHASI CUCTEMA
KOOPJIMHAT, KOOPJMHATHI TOYKH, BEKTOP, KOOPJIH-
HAThl BEKTOpa, CKaJspPHOE IPOU3BEACHHUE, YIOJ
MEXJy BEKTOpaMH, CyMMa BEKTOpPOB, MpPOHU3BeE[e-
HUE BEKTOpa HA YHCJIO; HAXOJUTh C TOMOILBIO U3Y-
YeHHBIX (OPMYJ KOOPAUHATHI CEpPEeIMHBI OTpE3Ka,
PACCTOSIHUE MEXTY ABYMSI TOUKAMH

VYcrubiii onpoc. Pemenue 3anad. Beinosne-
HUE pacyeTHO# pabotsl. [ToaroroBka u 3a-
mura pepepata. MaremMaTHYECKHH THK-
TaHT. TecTupoBanue

BBHIOMpPATh MOAXOASIIMA HM3YYCHHBIA METOJ st
peuieHusl 3aJayu, pacrno3HaBaTh MaTeMaTHYECKHUE
(bakThl U MATEMATUYECKUE MOJICIIH B IPUPOIHBIX H
OOIIIECTBEHHBIX SIBICHUAX, B HCKYCCTBE; yMEHHUE
MIPUBOJIUTH MPUMEPHl MATEMATUUYECKUX OTKPBITUM
POCCUICKON U MUPOBOM MaTeMaTUYECKON HAyKU

Pemenue 3agau. BeinosiHeHUE pacyeTHON
paboThl

Hmozoewvtii konmpois:

Ixzamen
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