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1. MACIIOPT PABOYEW ITPOT'PAMMBI U CIHUILINHBI

C00.01.03 Mamemamuxa

1.1. ObsacTh NPUMEHEHHUS TPOTPAMMBI

Pabouas nporpamma JTUCIHHILIMHBI SBISIETCS YaCThIO MPOTPAaMMBbI IIOATOTOBKY CIEIIHATH-
CTOB CPEJHEro 3B€Ha B COOTBETCTBUU C (eiepalibHbIM TI'OCYIapCTBEHHBIM 00pa30oBaTeIbHbIM
CTaHJapTOM CpeIHero npoeCCHOHAILHOTO 00pa3oBaHus o crenuaibHoctu 39.02.05 Azpo-
HOMUSL
1.2. MecTo y4ye0HOI TMCHMIIMHBI B CTPYKTYpe MPOrpaMMbl MNOATOTOBKHU CHENHAJHMCTOB CpPeIHero
3BeHa: yueOHas AucHUIUIMHA «MaTeMaTHKa» OTHOCUTCS K 0a30BOM M MPUHAMICKHUT rpyme 00-
111€00pa30BaTeNIbHBIX y4EOHBIX AMCLUUIUIMH CPEIHEro oOliero odpa3oBaHMs U3 00s3aTEIbHOM
npeaMeTHoii obnactu «Maremaruka u uHGpopmaruka» @I'OC cpeanero obiero oopa3oBaHuUsL.

1.3. Hean u 3a1a4u yuyeOHOM TUCUMILUIMHBI — TPEOOBAHMS K pe3y/IbTaTaM OCBOEHHUS yuel-
HOH NUCHUILIMHLI:

B pe3ynbraTe 0CBOGHUS TUCHMILIMHBI 00y4aroLIUiics JOKEH 3HATh:

— c(hopMUPOBAHHOCTH MPEJCTABICHUH O METOJaX J0Ka3aTeNIbCTB, aJITOPUTMOB pPELICHUs 3a/1ay;
yMEHUHU (pOpMyITUpPOBATH ONPENEICHNUs, aKCHOMBI U TEOPEMBI, TPUMEHSTh UX, IIPOBOAUTH JIOKa-
3aTelIbHBIE PACCYXKICHUSA B XOJI€ PEILICHMS 3a1a4

B pe3ynbrare ocBOE€HUS AUCHUIIIMHBI O0YyUYaIOLIUIICS 10JIKEH YMETh!

® ONEpPHPOBATH MOHATUSAMH: CTETICHb YHCIIA, JIoTapu(M YHCIIa; YMEHHE BBHITIOIHITH BHIYHC-
JIeHHe 3HaYeHUH U MpeoOpa3oBaHus BBIPAXKEHUN CO CTENEHSIMHU U Jiorapupmamu, npeoo-
pa3oBaHus IPOOHO-PALIMOHAIBHBIX BBIPAXKEHUH;

® ONEpUpOBaTh MOHATUSAMH: PALMOHAIbHBIE, UPPALMOHAIbHbBIC, [TOKa3aTe/bHbIE, CTEHCH-
HBIE, Torapu(MUIECKHE, TPHTOHOMETPHUECKUE YPAaBHEHHSI 1 HEPABEHCTBA, HX CHCTEMBI;

® OIEpHpPOBATh MOHATHAMHU: (DYHKIHS, HENpepbIBHAS (DYHKIHS, MMPOWU3BOAHAS, MEPBOOO-
pasHasi, OIpeIeNieHHBI WHTErpaj, yMEHHEe HaXOIUTh MPOM3BOIHBIC AIIEMEHTAPHBIX
(GyHKLIUH, UCHOIB3Yys CIPaBOYHbIE MaTepHalbl; MCCIEA0BaTh B NMPOCTEHIIUX Clydasx
(GYHKIIMY HA MOHOTOHHOCTH, HAXOAUTh HANOOJBIITNE U HAMMEHBIIINE 3HAYCHUS (PYHKIINH;
CTPOUTH IpaMKU MHOTOUYJIEHOB C MCIIOJIb30BAaHUEM allllapata MaTeMaTUYeCKOTO aHaju-
3a; MPUMEHATh MPOU3BOJHYIO NPH PEIICHUHU 3a7ay Ha JABWKEHHE; pellaTh NpPaKTUKO-
OpPUEHTHPOBAaHHBIE 33J]aud HAa HAWOOJBIINE W HAUMEHBIINE 3HAYCHUS, HA HAXOXKJCHHE
IyTH, CKOPOCTU U YCKOPEHMUS;

® OIEpPHPOBATH MOHATUSMH: pAllHOHAIBHAS (QYHKIUS, TIOKa3aTeNbHas (GyHKINs, CTeTIEHHAs
¢bynkuus, norapudmuyeckas QyHKIUS, TPUTOHOMETpHUECKHE (YHKLIMHU, OOpaTHBIE
(GYHKIIMHM; YMEHHE CTPOUTh rpa@UKu U3yUeHHBIX (DYHKIUH, UCIIOJIb30BATh TpapuKu Npu
U3y4EHHH IMPOLECCOB M 3aBUCUMOCTEH, NMPHU pPEelIeHUH 3aJad U3 APYruX y4yeOHBIX Mpe[-
METOB M 3aJla4 U3 pealbHOI XKU3HU; BbhIpaXaTh (GOpMyIaMU 3aBUCUMOCTH MEX]y BEIH-
YHHAMU;

e pemarh TEKCTOBBIC 33J]a4d Pa3HBIX THIIOB (B TOM YHMCIIC Ha MPOIEHTHI, IO U 4acTH, Ha
JBIDKEHUE, paboTy, CTOMMOCTb TOBApOB M YCIIYT, HAJIOTH, 3aJlauu U3 o01acTH ynpasie-
HUS JUYHBIMH U CEMEHHBIMH (PMHAHCAMH); COCTABJIATh BBIPAXKEHUS, YpaBHEHHs, Hepa-
BEHCTBA M UX CHUCTEMBI IO YCIOBUIO 3a/1a4M, UCCIIEJ0BATh MOJIYYEHHOE PELICHNE U OlLe-
HUBATh MIPABJIONOI00HOCT PE3YJIbTATOB;

e OnepupoBaTh MOHATHSMM: CpelHee apudMeThdyeckoe, MeauaHa, HauOojbllee U
HalMEHbIIIee 3HAYCHHUs, Pa3Max, IUCIEePCHs], CTAaHAaPTHOE OTKIOHEHHE YMCIOBOro Habo-
pa; yMEeHHEe U3BJIEKaTh, MHTEPIPETUPOBATh HHPOPMAIIHIO, TPEICTABICHHYIO B TaOIUIAX,
Ha JMarpammax, rpaukax, OTpa)xarollyl0o CBOWCTBA pealbHBIX MPOLIECCOB U SBICHUM;
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: CIYYalHBIA OIBIT M CllydyailHOE COOBITHE, BEPOSTHOCTH CIIy-
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; OLICHUBATh BEPOSTHOCTH PEaTbHBIX COObI-
TUI; 3HAKOMCTBO CO CJIIy4alHBIMHU BEJIMYMHAMM; YMEHUE MPUBOAUTH IIPUMEPHI IIPOSBIIE-
HUS 3aKOHA OOJIBIIMX YUCEI B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

OIIEpUPOBATh MOHATUAMU: TOUKA, NIPsAMAsi, INIOCKOCTh, IIPOCTPAHCTBO, IBYI'PAHHBIA Yro,
CKPELIUBAIOIIKECS MPSAMBIE, APAJUIEIBHOCTh U NEPIEHANKYJIPHOCTh NPSAMBIX U IUIOC-
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 IUIOCKOCTSMHU; yMEHHUE UCIOJIb30BaTh MIPH PELICHUH 337a4 H3yYeHHbIE (DaKThI
U TEOPEMbI IUNIAHUMETPHH; YMEHHUE OLICHUBAThH pa3Mepbl 00bEKTOB OKPYXKAIOILEro MUpa;
OIIEpUPOBAThH MOHATUSAMU: MHOTOTPaHHUK, CEYEHHE MHOIOTpaHHUKa, Ky0, apaeenu-
nen, npusMa, nupamuaa, Gurypa u HoBEpXHOCTh BPALEHUs, WIMHAP, KOHYC, 1map, cde-
pa, cedeHus: GUTYpHI BpallleHUs, IJIOCKOCTh, Kacaromascs cqepsl, IMIINHAPA, KOHYCa,
IUIOINA/b [TOBEPXHOCTU MHUPAMMJIbl, IPU3MBI, KOHYCa, [IMJIUHIPA, IUIOIMAAb chepbl, 00b-
eM Ky0a, MpsAMOYTOoJbHOTO Mapajuielenunena, TMpaMubl, IPU3Mbl, LUIUHIpA, KOHYCA,
11apa; yMeHue u300pakaTb MHOTOI'PAaHHUKU U MOBEPXHOCTU BPAIICHUS, UX CEUEHUS OT
PYKH, C IIOMOILBIO YEPTEKHBIX MHCTPYMEHTOB U IEKTPOHHBIX CPENCTB; YMEHHUE PACIIO-
3HaBaTh CUMMETPHUIO B IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATh IIPABUIIBHBIE MHOIOI'PAH-
HUKU;

OTIEpPHPOBATH MOHATUSIMH: JIBXKCHHE B MPOCTPAHCTBE, MOJA00HBIE (PUTYPHI B MPOCTpPaH-
CTBE; UCIIOJIb30BaTh OTHOILIECHHE IUIONIA/IeH TOBEPXHOCTEH U 00bEMOB OJOOHBIX GUTYp
IIPU PELLIEHNN 3a/1a4;

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

ONEPUPOBATH IOHATUSAMU: IPSIMOYIOJbHAasg CUCTEMa KOOPAMHAT, KOOPAHMHATHI TOYKH,
BEKTOp, KOOPAMHATHI BEKTOPA, CKAJISIPHOE MIPOU3BEIECHUE, YIOJl MEXIY BEKTOPaMH, CyM-
Ma BEKTOPOB, IPOU3BEJICHNE BEKTOPA HA YHUCIIO; HAXOAUTh C TIOMOIIBIO U3yYEHHBIX (Pop-
MyJI KOOPJAMHATBI CEPEAMHBI OTPE3KA, PACCTOSIHUE MEXAY JBYMS TOUKaMU;

BbIOMpATh NOJIXOJAIINNA U3YYEHHBIH METOJT JUIsl pElIeHUs 3a7auH, Paclio3HaBaTh MaTeMa-
TU4Yeckue (PaKThl U MaTEeMaTUYECKUE MOJIETN B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX,
B MCKYCCTBE; YMEHHUE IPUBOJIUTH MPHUMEPHI MAaTEMATUUYECKUX OTKPBITHMA POCCUNCKOHN H
MHPOBOM MaTeMaTU4eCKO HaAyKH.



2. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHbI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOI padoThl

Bup yae6Ho# paboThl

O0BeM 4acoB

2023,2024r 1.
MaxkcuMaibHas yueOHasi Harpy3ka (Bcero) 230
O06s13aTenbHas ayiuTOpHas yueOHasi Harpy3ka (Bcero) 222
B TOM YHUCJIE:
JIEKIIUA 78
MPAKTHYECKHUE 3aHATUS 144
Kontpons 8

[IpomexyTouHas aTTectanus B popme

9K3AMEHA U Op.




2.2. TemaTnyeckuil IJIaH U coaepxkanne TUCUUIIMHBICOO.01.03 Mamemamuxa

HaumenoBanmue pa3- | Coaep:xanue yueOHOro MaTepuaJa, JadopaTopHbie M NPAKTHYECKHE 3aHATHS, caMocTosl- | O0beM yacoB | YpoBeHb
JeJI0B M TeM TeJbHas padoTa o0y4yaromuxcs, KypcoBasi padota (poeKT) 2025,2026 r.H. | ocBOeHHUSs
1 2 3 4
BBenenue Conep:kanue y4eOHOT0 MaTepuaJia 2
Martematuka B Hayke, TEXHUKE, SKOHOMHKE, HH(OPMALMOHHBIX TEXHOJOTUSIX U MPAKTHUECKOMN 2
nesTenbHOCTH. Llenn W 3a7aum M3ydeHuss MaTeMaTHKU B YUYPEXKICHHUSIX CPEAHEro npodeccuo- 1
HaJILHOTO 00pa30BaHUsl.
Pa3nen 1. Anredpa 28
Tema 1.1. Conep:xanue yueOHOTro MaTepuaJia 10
Pasurune nousitusi | Ilesnble u panroHanbHbIe yncia. JlefictBurensable yncia. KoMiuiekcusie yncna. [IpubiamkeHHbie 10 93
0 YucJie BBIUMCIICHMUSL. ,
Tema 1.2. Coaep:xanue yueOHOTo MaTepHaJia 18
Kopuu, crenenn 1 | Kopuu u crenenu. KopHu HaTypaubHOW CTENEHW M3 uWciaa M UX cBoictBa. CTeneHu c 18
JIOl"apI/lfbel pauoOHAJIIBHBIMHA IIOKA3aTCISIMHU, HX cBoricrBa. CTelneHu C MEWCTBUTEILHLIMHU ITOKA3aTEISIMU.
Jlorapudm. Jlorapudm uncna. Jlecaruunsie U HatypaidbHble Jorapudmsl. [IpaBuna nelcTBuil ¢ 123
norapudmamu. [Ipeobpa3oBanue  anreOpamyeckux  BbIpakeHuil.  [IpeoOpazoBanue =
pallMOHATIBHBIX, HUPPALMOHAJIBHBIX  CTEMEHHBIX, IOKA3aTeNbHBIX U  JIOrapu(pMHUUYECKHX
BBIPaXKEHUH.
Pa3nes 2. OCHOBbI TPUTOHOMETPHH 28
Tema 2.1. Conep:xanue yueOHOTro MaTepuaJia 6
OcHoBHbIE OHATHA | Pannannas Mepa yriia. Bpamarensnoe asmwkenne. CuRyc, KocuHyc. TaHTeHC U KOTaHTeHC. 6 2
Tema 2.2. Copep:xanue y4eOHOro MaTepHaIa 8
OcHoBHbI€e TPUTO- | DopmyIisl puBeneHus. Dopmysibl ciiokeHus. @opMyIibl yiBoeHus . DOPMYIIBI TIOJIOBUHHOTO YIIa. 8
HOMETPHYECKHE 12
TOK/AECTBA.
Tema 2.3. IIpeoopa- | Conep:xanue yueOHOro Marepuaja 8
30BaHuUs npocreii- | [peoGpaszoBaHre CyMMbI TPHTOHOMETPUYECKUX (DYHKIMH B TPOHM3BEICHUE M MPOU3BEICHUS B 8
IIUX TPUTOHOMET- | cyMMYy. BbripaxkeHre TpUroHOMETPUUECKUX (PYHKIIMI yepe3 TaHTeHC MOJIOBUHHOTO apryMeHTa. 2,3

pUYeCcKHUX BbIpaKe-
HUH.




Tema 2.4. Tpurono-

Conep:kanue y4eOHOT0 MaTepHuaJia

MeTpu4ecKue ypaB- | [Ipocreiiine TPUroHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA 6
HEHUs ¥ HepaBeH- 2
CTBA.
Pa3nen 3. DyHKUMHU, UX CBOHCTBA U rpaQuKu 20
Tema 3.1. Conep:kanue y4eOHOT0 MaTepuaJia 4
@®yukuud. CBoii- | Oynkiuu. O6IaCTh ONPENENeHHs W MHOKECTBO 3HAYEHWM; rpapuk (YHKIUH, MOCTPOEHHE 4
crBa pynkuud. O0- | rpaukoB GyHKIMH, 3aJaHHBIX Pa3IMYHBIMU criocoO0amu. CBOMCTBa (QYHKIMH: MOHOTOHHOCTb,
paTHbie PYHKUMH. | Y€THOCTh, HEYETHOCTH, OIPAHHUYCHHOCTH, MEPUOIUYHOCTb. [IPOMEKYTKH BO3pACTAHUS U
yObIBaHUS, HauOonblllee W HaUMEHbIIee 3HAYEHUS, TOYKH HKcTpemyma. ['paduueckas 1
uHTepnpeTanus. [IpuMepsl QYHKIIMOHATIBHBIX 3aBUCHMOCTEH B PEANBHBIX MPOLIECCaX M SIBICHUSX.
Ob6patupie  Qynkuuu. ['paduk obpatHoil QyHKuMH. ApudMeTHUYECKHE OMNepalud HaJ
bynkumsamu. CrioskHast QyHKIHS (KOMIO3HIINS).
Tema 3.2. Coaep:xanue yueOHOTr0o MaTepHaJia 16
Crenennnle, moka- | Crenennas (Gynkuus, eé cBoiictBa u rpaduk. ITokazarensHas QyHKIUs, €€ CBOWCTBA U IpauK. 16
3aTe/ibHbIE, JIOTa- | Jlorapupmuueckass ¢yHknus, e€ cBoicTBa M rpaduk. TpuroHomerpuyeckue (YHKIHH, HX
pupmuveckne u cBoiictBa u rpaduku. OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIMHM, UX CBOMCTBA M TpaduKu.
TPUroHomerpu4e- | [IpeoOpa3oBanue rpapukos. [lapamiensHplii nepeHoc
ckue pynknun. O0- 1,2,3
paTHbIe TPUTOHO-
MeTpu4yecKue QyHK-
10101
Pa3nes 4. YpaBHeHuUs1 M HEPABEHCTBA 28
Tema 4.1. Coaep:xanue yueOHOro MaTepHaJia 10
YpaBHenus u cu- PanyonanbHble M MppallMOHAIbHBIE YpPAaBHEHUSA. PaBHOCHMIIBHOCTh ypaBHEHHUH, HEPABEHCTB, CH- 10
cTeMbl ypaBHeHUH | crem. [lokasarenbHble U JOrapu)MUIECCKHE YPABHEHUS M CHCTEMBI. TPUTOHOMETPUYECKUE YpaB- 2
HEHUSI.
Tema 4.2. HepaBsen- | Coaep:kanue yueOHOro Mmarepuajia 8
CTBa
PannonanbHble M MppanMoOHaIbHBIE HepaBeHCTBA. OCHOBHbBIE IpHeMbl MX pemieHus. llokasza- 8
TEJbHBIE 1 TPUTOHOMETPUUECKHUE HEPABEHCTBA. OCHOBHBIE IIPUEMBI UX PELICHMUS. 2,3
Tema 4.3. Ucnnosib- | Conep:xaHue yueOHOro Marepuasa 10




30BaHHe cBOiicTB 1 | Metox untepBasioB. M300pakeHre Ha KOOPAMHATHOM MJIIOCKOCTH MHOKECTBA PELICHUN ypaBHe- 10
rpadukoB GpyHKUMA | HUI U HEPABEHCTB C IBYMsI [IEPEMEHHBIMU U UX CUCTEM. 2
NPH pellieHUHU YpPaB-
HEHHIi M HePABEHCTB
Paszaea 5. Hayajia MmareMaru4yeckoro aHajamsa 42
Tema 5.1. ITocaeno- | Conep:kanue ydueOHOro MaTepuajia 18
BaTEJIbHOCTH Crioco0bl 3a1aHusl U CBOMCTBA YUCIIOBBIX IocieaoBarenbuoctei. [lonstue o npezaene nocieno- 18
BarenbHOCTU. CyllecTBOBaHME TMpefesia MOHOTOHHOW OrpaHMYEHHOW MOCIeI0BaTeIbHOCTH. 23
CymmupoBaHue 1nociaenoBaTebHOCTEN. beckoHeuHo yObIBarolas reoMeTpuyecKas mporpeccus ’
U ee cymma.
Tema 5.2. IIpoun3- | Coaepkanue y4eOHOro MaTepuajia 12
BOJHasl [TonsiTHe 0 Mpou3BOAHON (PYHKIMH, €€ TeOMETPUIECKUN M (PU3MUECKUI CMBICI. YpaBHEHHE Ka- 12
catenbHOll K Tpaduky ¢yHkuuu. [IpousBomHBIE CYMMBI, Pa3HOCTH, MPOU3BEACHHSI, YaCTHOTO.
[Tpon3BoIHBIE OCHOBHBIX JI€MEHTApHBIX QyHKIM. [Ipon3BogHbIe 00paTHON (HYHKINK U KOMITO-
sunuu ¢yHkun. [IpumMeHenre npou3BoJHON K MCCIeA0BaHUI0 QYHKIUN U MOCTPOCHUIO rpadu- 2,3
KoB. IIpuMeps! UCHOIB30BaHUS MPOU3BOJHON I HAXOXACHUS HAWIY4YILEro pelleHus B HpU-
KJIAJHBIX 3a/1a4aX. Bropas mpousBogHas, e€ reomeTpuyeckuil U gusndeckuii cmpici. Haxoxme-
HHUE CKOPOCTH JIsl MPOIIeCcca, 3aaHHOT0 (hopMyIioii u rpadguxom.
Tema 5.3. IlepBoo6- | Conepkanue yueGHOro MmaTepuajia 12
pasHasi [TepBooOpaznas u uHTerpan. [IpumeHeHue onpeneneHHOro HHTerpata Aas HaX0XJIeHHs TUIoIa- 12 2,3
H MHTErpaJ U KpuBoJuHeHON Tpanenuu. ®opmyna Heiorona-Jleitonuna. Ilpumepsl npuMeHeHUs MHTe-
rpana B GpU3MKe U TE€OMETPUH.
Pasnen 6. 'eomeTpus 46
Tema 6.1. Conep:xanue yueOHOTro MaTepuaJia 10
Koopaunarel u BeK- | [IpsmoyronbHas (IeKkapToBa) CHCTEMa KOOPIMHAT B IPOCTpaHCcTBe. POpMyJia pacCTOSHUS MEKLY 10
TOPBI JBYMsl TOUKaMH. YpaBHEHHs c(epbl, IUIOCKOCTH U NpsMoil. Bekropel. Moaynpe BekTopa. PaBen-
CTBO BEKTOpOB. CIlI0KEHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4yucio. Pa3noxkeHne BeKTOpa Io 123
HaIpaBJICHUSAM. YTOJI MEXIy AByMs BekTopaMmu. [Ipoeknus Bekropa Ha ock. KoopanHaTel BEKTO- "
pa. CkaisipHOe Mpou3BeeHHEe BEKTOpoB. Vcnonb30BaHue KOOPAWHAT U BEKTOPOB MPH pPELICHUN
MaTeMaTUYECKUX M MPHUKIAIHBIX 3a/ad.
Tema 6.2. Conep:xanue yueOHOro MaTepuaJia 10




IIpsimble 1 MJI0CKO-
CTH B IPOCTPAHCTBeE

B3auMHoOe pacnosioxkeHue JByX NpsMBIX B MpocTpaHcTBe. [lapamienbHOCTh MpSAMON U IJIOCKO-
ctu. [TapamienbHOCTh IOCKOCTEH. [leprneHIUKyYIApHOCT MPSAMON M IUIOCKOCTH. [leprnieHnuky-
JIAp Y HaKJIOHHAsA. YTOJI MEXAY MPSAMOU M TUIOCKOCTBIO. JIByrpaHHbI yroii. Yron Mexay Iioc-

10

KocTaMu. llepneHIuKyIsIpHOCTh IBYX IulOocKocTeil. ['eomerpuueckune mnpeoOpa3oBaHus MpoO- 123
CTPaHCTBA: apaJUICIbHBIN IEPEHOC, CUMMETPHUS OTHOCHTEIBHO II0CKOCTH. [lapamnensHoe mpo-
extupoBanue. [lnomans oproroHanbHOM mpoekimu. M300pakeHre npocTpaHCTBEHHBIX (Guryp.
Tema 6.3. Muoro- | Coaep:xanue y4eOHOIro Mmarepuasa 8
I'PaHHUKH Bepmunsl, pebpa, rpann MHOTOTpaHHHMKA. PasBepTka. MHOrorpaHHbie yriibl. Belmykiibie MHOTO- 8
rpanHukd. Teopema Oiinepa. IIpusma. [Ipsimas u HaxionHas npusma. [lpaBuneHas npusma. Ila-
pamenenunen. Kyo6. 2
[Tupamuna. [IpaBuibHas nupamuaa. Ycedennas nupamuaa. Terpasap. Cummerpuu B KyOe, B na-
pajuienenumnese, B mpusme u nupamuze. Ceuenus KyoOa, npusmsl U nupamusl. [Ipencrasienue o
MPaBUJILHBIX MHOTOTPaHHUKAX (TETpasp, Ky0, OKTa’p, JOJACKAdIP U UKOCAIIP).
Tema 6.4. Coaep:xxanue yue0HOro MaTepHaJia 8
Tena u noBepxHOCTH | [[umHAp U KOHyC. YceueHHbIH KoHyc. OCHOBaHME, BBICOTA, OOKOBas MOBEPXHOCTh, 0Opa3yro- 8
BpalcHUA masi, pazBeprka. OceBble CEYCHHS M CEYCHMs NapaiuienbHbie ocHoBaHuio. [llap u cdepa, ux ce- 2
yeHus. KacarenbHas mi1ockocTs K chepe.
Tema 6.5. Coaep:xanue yueOHOTro MaTepHaJia 10
N3mepenus B reo- | O6bem U ero usmepenue. Murerpansaas Gopmyna odbema. Popmyiisl 00beMa KyOa, MpsAMo- 10
MCTpUHU YrOJIBHOTO Tapajulesenunena, Npu3Mbl, UUIMHApa. PopMmynsl o0beMa NMUpaMuia M KOHYcCA. 23
@opmynbl IUIOMIAM TOBEPXHOCTEH LMIMHApPAa U KoHyca. DopMynbl o0beMa IIapa U IUIOHIaIn ’
cdepsl. [logobue Tesn. OTHOMIEHUS MI0UIA /e MTOBEPXHOCTEH M 00bEMOB MOJOOHBIX TEJI.
Pazgea 7. KomOuHaTopuka, CTaTHCTHKA M TEOPUS BEPOSITHOCTEH 28
Tema 7.1. Conep:xanue yueOHOTro MaTepuaJia 10
JyieMeHTbI KOMOM- | OCHOBHBIE TIOHATHsS KOMOMHATOPUKH. 3aJauyd Ha MOJCYET YKMCla Pa3sMEIICHHH, EPECTaHOBOK, 10
HATOPUKH couetanuil. Pemenue 3agau Ha nepebop BapuantoB. @opmyna 6unoma HeroTona. CBoiicTBa O6u- 1,2
HOMUHAJIBHBIX K03¢ durento. Tpeyroapauk [lackas.
Tema 7.2. Copnepxxanue y4eOHOIro MaTepuaJa 10
JJIeMEHTBI TEOPUHU Co0bITHE, BEPOATHOCTH COOBITHUS, CIOXKEHHE U YMHOXKEeHHE BeposiTHocTel. [loHsTHe 0 He3aBuU- 10
BEPOSITHOCTEN CUMOCTH cOOBITHH. J[MCKpeTHas ciaydaiiHas BeTMYMHA, 3aKOH ee pacrpeeneHus. YucioBele xa- 1,2
PaKTEPUCTUKH TUCKPETHOM cirydaiiHoM BennuuHbL. [loHATHE 0 3aK0HE OOJBIINX YHCEN.
Tema 7.3. Conep:xxaHue yueOHOro MaTepuas 8




JJIeMeHThLI MaTeMa-

[IpencraBnenue qaHHBIX (TAOIMIBI, TUATPAMMBI, TpadUKHN), TeHEPAIbHAsT COBOKYITHOCTH, BEIOOD- 8
THYECKOIi cTaTH- | Ka, cpeaHee apudmerndeckoe, menuana. [loHsaTre o 3agauax MaTeMaTHYECKOW CTaTUCTUKU. Pe- 2,3
CTHKH HICHUE MPAKTHYECKUX 3aJa4 C MPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB.
KoHTpo.b 8
Bcero 230




3. YCJIOBUS PEAJIM3ALIIMHU JUCTIAITJIMHBI

3.1. TpeGoBaHus K MUHUMAJIBHOMY MAaTEePHAJIbLHO-TEXHUYECKOMY 00ecrevyeHHu o
VYuebnas aynuropus Ne 73 nist mpoBefeHHs y4eOHBIX 3aHATUH, BBIIOJIHEHUS KYpPCOBOTO
npoekta (paboThl), TPYNIOBLIX U UHIUBUIAYATbHBIX KOHCYJIbTALMNA, TEKYIIETO KOHTPOJIA U
MIPOMEKYTOYHOM aTTECTalllu, OCHAIICHHAs CHEIHMAIN3UPOBAaHHON Mebenbio (pabodee MecTo
MpernojaBaTesis, CTOJNbl, CTYJNbs, ayAUTOPHAs JOCKA).
TexHuueckue cpencTBa o0ydeHus: Habop AEMOHCTPALMOHHOTO 000pyIOoBaHUA (TEJIEBU-
30p), y4eOHO-HAIISIHbIE MMOCOOUSl OOEeCrneunBarole TEeMAaTUYeCKUe WIUTFOCTPAlUU, COOTBET-
CTBYIOIIME Pa00OYMM yuyeOHBIM MPOrpaMMaM — TaOTHIIbI

3.2. UndopmanuonHoe odecrnieyenne o0yueHust

Ne

OcHOBHbIE HCTOYHHKH

KonunuectBo 3K3eMILIS-
poB B bubnmmoTeke /
ccpuika Ha OBbC

Hcnonb3yer-
Csl TP U3Y-
YEHUU pasze-
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 : amek-
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, reomeTpus. Anredpa U Havana MaTeMaTu-
gyeckoro ananmsa: 10—11-e kimaccel: 6a30BbIN U
yriayOn€HHbIi ypoBHU : yuebnuk / 111, A. AnumoB,
10. M. Komnsirue, M. B. TkauéBa, @&nopoBa. — 12-¢
u3a., crep. — Mockaa : [Ipocsemenne, 2024. — 463
c. — ISBN 978-5-09-112136-0. — Tekcr : mex-
TpOHHBIH // JIaHb : 3IeKTPOHHO-OUOINOTEYHAs CH-
crema. — URL.: https://e.lanbook.com/book/408656.
— PexxuM joctyna: Juis aBTOpH3. MOJIb30BaTENIeH.

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

1-7

Bynasik, I'. M. CO0pHUK 3314 ¥ yIpa)XHEHUH 110
Bbicuieil Matematuke / I'. M. Bynneik. — 2-e u3n.,
crep. — Cankr-IlerepOypr : Jlans, 2023. — 332 c.
— ISBN 978-5-507-46820-1. — TeKcT : 3J1eKTpOH-
HbIH // JlaHb : 271€KTpOHHO-0MOIMOTEYHAas cUCcTEMA.
— URL: https://e.lanbook.com/book/321182. — Pe-
JKUM JIOCTyHa: /Il aBTOPU3. OJIb30BaTENEH.

https://e.lanbook.com/
book/321182

1-7

Kapm, A. I1. MatemaTuka: 6a30BbIi YPOBEHbD : y4eO-
Hoe nocobwue : 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-
oubmmoreunas cuctema. — URL:
https://e.lanbook.com/book/408782. — Pexxum 10-
CTyTA: AJIs aBTOPH3. MOJIb30BATEICH.

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

Kapm, A. I1. MatemaTuka: 0a30BbIi YPOBEHH : y4eO-
Hoe nocobwue : B 2 yactsx / A. I1. Kapm, A. JI. Bep-
Hep. — Mocksa : [Ipocsenenne, 2024 — Yacts 1 —

https://e.lanbook.com/
book/408779
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https://e.lanbook.com/book/378488
https://e.lanbook.com/book/378488
https://e.lanbook.com/book/408656
https://e.lanbook.com/book/408656
https://e.lanbook.com/book/408656
https://e.lanbook.com/book/321182
https://e.lanbook.com/book/321182
https://e.lanbook.com/book/321182
https://e.lanbook.com/book/408782
https://e.lanbook.com/book/408782
https://e.lanbook.com/book/408782
https://e.lanbook.com/book/408779
https://e.lanbook.com/book/408779

2024. — 319 ¢. — ISBN 978-5-09-108510-5. —
Texcrt : anexTpoHHbIH // JIaHb : 3EKTPOHHO-
oubmnoreunas cucrema. — URL:
https://e.lanbook.com/book/408779. — Pexum no-
CTyIa: JUIs aBTOPH3. MOJIb30BATEIICH.

Hcnonb3yer-
KommmuecTBo 3Kx3eMIuis-

No Cs IIpU U3Y-

JlonoJiHuTeIbHbIE HCTOYHUKHU poB B bubnmmoTeke /
m\n YCHHH pas3fie-
ccpuika Ha ObC
JIOB
1 | ®ununenxo, O. B. Maremaruka : yuebHoe mocobue / 1-7

O. B. ®wmnenko. — Munck : PUIIO, 2019. — 269 c.
: Ui, TabI., rpad. — Pexxum nocrymna: no noammcke. —
URL:
https://biblioclub.ru/index.php?page=book&id=6000
94— bubmuorp. B kH. — ISBN 978-985-503-932-8. —
TeKCT : 2JIEKTPOHHBIM.

1d=600094

https://biblioclub.ru/in
dex.php?page=book&

Hepeqeﬂb I/IH(l)OpMaIII/IOHHI)IX ClIpaBOYHBIX CUCTEM

HaumeHoBaHue pecypca

Pexxum gocryna

— @epepanbHbli  LEHTP HHGOPMAIMOHHO-00PA30BATEIbHBIX PECYPCOB
(®LUOP)

http://fcior.edu.ru

— Enunas komnekuus nudpoBbIX 00pa3oBaTEIbHBIX PECYPCOB

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

— CIPaBOYHUK 0OpazoBarenbHBIX pecypcoB «llopTan mudposoro odpasoa-
HUSD)

http://digital-
edu.ru/

— Enunoe okHO moctymna k obpazoBatenbHbIM pecypcam Poccuiickoit @ene-
pauuu

http://window.edu
ru/

— [Moptan CBOOOAHOTO MPOTPAMMHOT0 0OECTICUCHHS

http://freeschool.a
Itlinux.ru/

— Y4eOHUKHN U TOCOOUA 110 MaTEMATHUKE

http://heap.altlinu
x.org/issues/textb
ooks/

Ilepeuennb npodeccHoHATBHBIX 023 JAHHBIX
1. Tlopran  "HaumoHampHBIA  KOpHYC  pPYCCKOTO  sI3bIKa U
http://studiorum.ruscorpora.ru/index.php?option=com_tag&Iltemid=75

npenogaBaHue”

2. CripaBovHO-MH(DOPMAIMOHHBIN HHTEpHET-TIopTan «Pycckuit si3bik» http://www.gramota.ru/

3.Pycckuit punonoruueckuii mopranhttp://www.philology.ru/
4. «BaBunoHckas O6amus»  IIpoekT  3TUMONIOrHYEecKOMH
http://starling.rinet.ru/babel.php?lan=ru
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https://e.lanbook.com/book/408779
https://biblioclub.ru/index.php?page=book&id=600094
https://biblioclub.ru/index.php?page=book&id=600094
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUAA
YYEBHOU JTUCIUIIJIMHBI

KoHTponb U olLieHKa pe3ynbTaToB OCBOEHUS Y4YEOHOH IMCUUIUIMHBI OCYLIECTBIISIFOTCS
npernojaBaTesieM B IMpoLecce MPOBEACHUs MPAKTUYECKUX 3aHATHI M J1abopaTOpHBIX paboT, a
TaK)Ke BBIMOJTHEHUS 00Y4aIOIIUMUCS WHANBUAYAIbHBIX IIPOCKTOB.

Pe3yabTarsl 00yyeHus
(ocBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHMS)

@®opMbI U MeTO/IbI KOHTPOJISA M OLIEeHKH
pe3yJbTaTOB 00YUYeHHUs

B pesynpraTe 00yueHus: 00y4yaroUIUiics T0JIKEH:

3HATh.

c(hOpMUPOBAHHOCTH MPEICTABICHUI O METOJaX J10-
Ka3aTeIbCTB, AITOPUTMOB PEUICHUS 3a/1a4y; YMEHUHU
dbopMynupoBaTh OMpEIeIeHUs, aKCUOMBI U TEope-
MBI, MPUMEHITh HX, HPOBOJIUTH JOKa3aTelbHbIC
pacCyXJAE€HMsI B X0/I€ PEeLICHU 3aaa4

VYcerabiii onpoc. Pemenue 3anad. Beinosne-
HUE pacdyeTHO# paboTel. [ToaroroBka u 3a-
mmTa pedepara.MaTeMaTUICCKUA TUKTAHT.
TectupoBanue

YMeTb!

OIEPHPOBATh TOHATUSAMH: CTENEHb YHUCIIA, JIOra-
pI/I(i)M qucia, YMCHHEC BbIIIOJHATH BBIYMCICHUC 3HA-
YeHUH W TIpeoOpa30BaHuUs BHIPAKCHUN CO CTEIICHS-
MU ® JorapudMamu, MnpeoOpa3oBaHusi IPOOHO-
PaluOHaJIbHBIX BI)Ipa)KeHI/If/'I;

VYerabiit onpoc. Pemenue 3anad. Beinosne-
HUE pacdyeTHO# paboTel. [ToaroroBka u 3a-
muTa pepepara. MaTeMaTHYECKUMA TUKTAHT.
TectupoBanue

OIICPHUPOBATH INOHATHAMU: PAlMOHAJIBbHBIC, UppallHU-
OHAJIBHBIC, ITOKAa3aTCJIbHBIC, CTCIICHHBIC, norapmb-
MHYCCKUC, TPUTOHOMETPHUYCCKUC YPABHCHHUSA U HC-
PaBC€HCTBA, UX CUCTCMBI;

VYcerabiii onpoc. Pemenue 3anad. Beinosne-
HUE pacdyeTHO# paboTel. [ToaroroBka u 3a-
mmTa pedepara. MaTeMaTHUSCKUN TUK-
TaHT. TecTupoBanue

OTIEpUPOBATh MOHATUAMU: (YHKIIUS, HEMPEepbIBHASL
GyHKIMSI, TPOU3BOJIHAS, TEPBOOOpa3Hasi, ompese-
JICHHBI UHTETpall; yMEHHE HaXOIUTh MPOU3BOIHbBIE
AJIEMEHTApHBIX (PYHKIIUH, UCTONB3Yysl CIPaBOYHbBIC
MaTepuaibl; UCCIENOBaTh B MPOCTEHUIIUX CIydasx
GyHKIIMM Ha MOHOTOHHOCTb, HAaXOJUTh HAUOOIb-
M€ U HauMEHbINEe 3HAa4eHUs (PYHKUUN; CTPOUTH
rpaduKu MHOTOYJIEHOB C MCIIOJIB30BAaHUEM amlmapa-
Ta MAaTEMAaTHYCCKOI'0 aHajin3a, IMPUMCHATH IIPOU3-
BOOHYIO ITpH PCIICHHHU 3aaa4 Ha JBMIKCHHE; PCIIATH
MPAKTUKO-OPUEHTUPOBAHHBIE 33aaud Ha HauOOIb-
e 1 HAMMCHBIINE 3HAYCHHA, HA HAXOXKJICHUC ITY-
TH, CKOPOCTH U YCKOPEHHS

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

OIIepHPOBATH MOHATUSAMH: PALlMOHANbHAS (YHKIMS,
nokasarenbHasi pyHKUHUA, CTeneHHas QyHKUus, JIo-
rapupmuueckass (QyHKIHsS, TPUTOHOMETPHUECKUE
¢bynkuuu, obpaTtHble (YHKIMH; yYMEHHE CTPOMTH
rpaduku U3ydyeHHBIX (YHKIHI, UCIIOJIB30BATh Ipa-
(GUKU MpU M3YYEHUHU TPOLIECCOB M 3aBUCHUMOCTEH,
IpU PELIeHUH 3a]ad U3 JPYruxX y4eOHBIX IpeaMme-
TOB U 3aJa4 U3 peajbHOH *XM3HM; BBIpaXkaThb (op-
MYJIaMH 3aBUCUMOCTH MEX/1y BeJTMUNHAMHU

YerHbl onpoc. Pemenne 3aga4d. Beinonne-
Hue pacueTHo# pabotsl. [loaroroska u 3a-
umTa pepepara. MareMaTHUYeCKH TUK-
TaHT. TecTupoBaHue
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peliaTh TEKCTOBBIE 33Jaud Pa3HbIX TUIIOB (B TOM
YKCJIE€ Ha MPOLIEHTHI, JOJU U YacTH, HA JBUXKEHHUE,
paboTy, CTOMMOCTh TOBAapOB U YCIYT, HAJIOTH, 3a-
nauu U3 00JIacTH YNpaBJICHUS JTUYHBIMU U CeMEii-
HbIMH (DMHAHCAMU); COCTABJISTH BBIPAKEHUS, YpaB-
HEHHUs, HEPAaBEHCTBA M MX CUCTEMBI IO YCJIOBHIO
3a/1a4, UCCIIEN0BATh IOJYYEHHOE PELIEHUE U Olie-
HUBATh NPaBJIONOJO00HOCTh PE3YIbTATOB

VYcrasiit onpoc. Pemenue 3amad. Beinosne-
HUe pacueTHOl paboTsl. [ToaroroBka u 3a-
mura pepepata. MaremaTHYECKHH K-
TaHT. TecTupoBanue

ONEpUpOBATh IOHATUSAMH: CpeAHee apudmeTHye-
CKO€, MEJ1aHa, HauOoJIbIlIee U HaMEHbILIee 3HaUe-
HUS, pa3Max, JUCIEPCHs], CTAHJAPTHOE OTKJIIOHEHUE
YHUCIOBOr0 Habopa; yMEeHHE HM3BJIEKATh, WHTEpIpe-
TUPOBaTh MH(POPMAINIO, MPEACTABICHHYIO B Tal-
JMIaxX, Ha JuarpaMmax, rpaukax, OTpa)karolryro
CBOMCTBA pealbHBIX IPOLIECCOB M SBJICHUH; IIPEA-
CTaBJIATh MH(POPMALIMIO C IOMOLIbIO TAOJIMIL U Ana-
IpaMM; HCCIIEJOBaThb CTATUCTUYECKHE JaHHBIC, B
TOM YHCJIE C IPUMEHEHHEM I'pa)UIeCKUX METO/I0B
Y DJIEKTPOHHBIX CPEJICTB

VYcerusiii onpoc. Pemenue 3amad. Beinosne-
HUE pacyeTHO# pabothl. [ToaroroBka u 3a-
mura pepepara. MaremMaTHYECKHH THK-
taHT. TecTupoBanue

OIIEPUPOBATH MOHATHIMU: CIIyYaiHBIH ONBIT U CITy-
yailHoe cOObITHE, BEPOSITHOCTh CIIy4allHOTO COOBI-
THSI; YMEHHUE BBIYUCISTH BEPOSTHOCTH C MCIOJB30-
BaHMEM TpaUIeCKUX METOJIOB; MPUMEHATH (op-
MyJIbl CIIO)KEHHSI M YMHOXXEHHUS BEpOATHOCTEH,
KOMOHMHATOpHBIE PaKThl U (HOPMYIIBI IPU PELICHUH
3aJa4; OIICHWBATh BEPOSTHOCTH PEATBHBIX COOBI-
THI; 3HAKOMCTBO CO CIy4allHBIMH BEIHMYUHAMH,
YMEHHUE TPUBOJAUTH TPUMEPHI MPOSBICHHUS 3aKOHA
OOJNBIINX YHCENT B MPHUPOJHBIX M OOIIECTBEHHBIX
SIBJICHUSIX

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

ONEPUPOBATh IOHATHAMM: TOYKA, IpsMas, IIJIOC-
KOCTb, TIPOCTPAHCTBO, ABYTPAHHBIN YIOJj, CKPELIH-
BAOIIMECS IPsAMBIE, NTapaJUIEIbHOCTh U NEPICHIN-
KYJISIDHOCTh TPSMBIX M IIJIOCKOCTEHM, Yrojd MEXIY
IPSAMBIMH, YIOJI MEXAY NPSAMOW M INIOCKOCTBIO,
YIOJd MEXAYy IIOCKOCTSAMH, PAaCCTOSHUE OT TOYKHU
JI0 TUIOCKOCTH, PAaCcCTOSTHUE MEXKIY IPSIMBIMH, pac-
CTOSTHUE MEXIY IUIOCKOCTSMH; YMEHHE HCIOJIB30-
BaTh NP PELLIEHUH 3a]a4 U3y4eHHbIE (PAKThI U TEO-
PEMBI IUIAHUMETPHUM; YMEHHE OLICHMBATh Pa3Mephl
00BEKTOB OKPYKAIOIIEro MUpa

VYerHbii onpoc. Pemenue 3aga4d. Beinonne-
Hue pacyeTHoM pabotsl. [loaroroska u 3a-
umTa pepepara. MareMaTH4eCKHil TUK-
TaHT. TecTupoBanue

OTIEPHPOBATH MOHATUSAMH: MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHMKa, KyO, Mapajulenenumnen, Mpu3Mma,
nupamuaa, Gurypa ¥ MOBEPXHOCTh BpalleHUs, 1U-
JUHApP, KOHYC, map, cdepa, ceueHust Gurypsl Bpa-
IEHUs, IUIOCKOCTh, Kacaromasicsi chepbl, IHINH-
Ipa, KOHYCa, IJIOLIaJb MOBEPXHOCTH MHUPAMUIBL,
MPU3MBI, KOHYCa, ITWINHAPA, II0MAa1b cGephl, 00b-
eM Ky0a, MpsIMOYroJbHOTO Hapayjienenunesa, mnu-
pamMubl, TPU3MBI, IIMIMHIpPA, KOHYCA, apa; yMe-
HUE M300pa’kaTh MHOTOIPAaHHUKU U TOBEPXHOCTH
BpAIlleHUs, UX CEYCHHUsI OT PYKH, C TIOMOIIBIO Yep-
TEXKHBIX MHCTPYMEHTOB W JJEKTPOHHBIX CPEJICTB;
yYMEHHUE pACMO3HaBaThb CHMMETPHIO B IPOCTPaH-
CTBE; YMEHHME pacro3HaBaTh MpPaBUIbHbIE MHOTO-

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

ONIEepHPOBATH MOHATUSAMH: JBWKEHHE B IPOCTpPaH-
CTBE, MOI00HBIC (PUTYPHI B MPOCTPAHCTBE; UCIIOJIb-
30BaTh OTHOIICHWE IUIOMIAJICH TOBEPXHOCTEH W
00BbeMOB TOAOOHBIX (DUTYp TPHU PELICHUH 33124

VYerHbil onpoc. Pemenue 3aga4d. Beinonse-
HUE pacueTHOU paboThl. [loaroroBka u 3a-
mura pepepata. MaremMaTHYECKHH K-
TaHT. TectupoBaHue

BBIYHUCIIATH TEOMETPUYECKHUE BEJIMYMHBI (IJIMHA,
yroj, IUIomaas, 00beM, IJIOMAab TOBEPXHOCTH),
UCIIOJIB3YS U3y4eHHBIC (DOPMYITBI U METOIBI

VYerHbi onpoc. Pemenue 3aga4d. Beinonne-
HUE pacueTHoil paboTsl. [loaroroBka u 3a-
muTa peepara. MaTeMaTHYECKUNA THUK-
TaHT. TecTupoBaHue

OIEpUPOBATH MOHATUSMU: MPSMOYTOJIbHASI CUCTEMA
KOOpPJIMHAT, KOOPJMHATHI TOYKH, BEKTOP, KOOPJIH-
HaThl BEKTOpA, CKAJISIPHOE IPOU3BEACHME, YIOJ
MEXJy BEKTOpaMH, CyMMa BEKTOpPOB, MpPOHU3BE[e-
HUE BEKTOpa HA YKCJIO; HAXOJUTh C TOMOILBIO U3Y-
YeHHBIX (OPMYJN KOOPAUHATHI CEpPEIMHBI OTPE3Ka,
paccTOsTHUE MEKIY JBYMs TOUKaAMHU

VYcerasiii onpoc. Pemenue 3anayd. Beinosne-
HUE pacyeTHO# paboTsl. [ToaroroBka u 3a-
muTa pepepara. MaTeMaTHYECKUNA THUK-
TaHT. TecTupoBanue

BBHIOMpPATh MOAXOASIINA HM3YYCHHBIA METOJ JJIst
pelieHusl 3aJayu, pacrno3HaBaTh MaTeMaTHYECKUeE
(dakThl 1 MaTEMaTUYECKHUE MOJECIIUA B MPUPOIHBIX U
OOIIIECTBEHHBIX SIBICHUAX, B HCKYCCTBE; yMEHHUE
MPUBOJIUTH MPUMEPbl MATEMATUUYECKUX OTKPBITUM
POCCUICKON ¥ MUPOBOM MAaTEMATHYECKOW HAYKH

Pemenue 3agau. BeinosiHeHUEe pacyeTHON
paboThI

Hmozoswlii Konmpois:

IK3ameH u op.
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