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1. MACIIOPT PABOYEM ITPOT'PAMMBI JIUCIUILIMHBI

C00.01.04 Mamemamuka

1.1. Ob6sacTh NPUMEHEHHUS TPOrPAMMBI

PaGouast mporpamma JTUCIUIUTHHBL BISIETCS YaCThIO POrPAMMBI TIOITOTOBKH CIIEI[HATH-
CTOB CpPEIHEr0 3BEHa B COOTBETCTBUH C (elepaJbHBbIM TOCYIapPCTBEHHBIM 00Pa30BaTENbHBIM
CTaHIAPTOM CPEIHEro MPOopecCHOHAILHOr0 00pa3oBanus 1o cremuansHoctu 335.02.05 Aepo-

HOMUSL

1.2. MecTo y4ye0HOIl TMCHMINUIMHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKH CIECNHMAJHMCTOB CPeHEro
3BeHa: yueOHasi TUCHUTUIMHA «MaTeMaTHKa» OTHOCUTCS K 0a30BOM M MPUHAJICIKUT TPYIIE 00-
meo0pa3oBaTeIbHbIX yYU4EOHBIX MUCIMIUIMH CPEIHEro oOmero oOpa3oBaHUs U3 00s3aTEIBHOU
npeaMeTHoi o0nactu «Maremaruka u uHGopmaruka» GI'OC cpeanero olriero oOpa3oBaHUsL.

1.3. Hean n 3apaun y4yeOHON JMCHMIIMHBI — TPeOOBAHMA K pe3y/1bTaTaM OCBOCHHS y4e0-
HOH NUCHHUILIMHLI:

B pe3ynbraTe 0CBOCHUS NUCHUIUIMHBI 00yUYaONIHIICs TOJIKEH 3HATh:

— c(OpMUPOBAHHOCTH MPEACTABICHUI O METOJaX JOKa3aTeNIbCTB, AITOPUTMOB pEIICHUS 3a]1ay;
yMeHHH (HOPMYITHPOBATH OMPECIICHHUs, aKCHOMBI U TEOPEMBI, IPUMEHSTh UX, IPOBOANUTH JOKA-
3aTebHbIE PACCYKICHUS B XOJ€ PEIlIeHUs 3a1au

B pesynbrare 0CBOCHUS AUCIUILTUHBI O0YYAIOLTUICS JOKEH YMETh:

® OIEpHPOBATH MOHATUSMU: CTEIEHb YHCIA, JorapuM YHcia; yMEHHE BBIIOIHIATH BHIYKC-
JICHWE 3HAYCHUH U MPeoOpa30oBaHUs BBIPAKEHUM CO CTETICHSIMHU M JorapudMaMu, mpeoo-
pa3oBaHMs APOOHO-PAIMOHAIBHBIX BRIPAKCHUH;

e OIEpPUPOBATH MOHATHSAMH: PAlMOHAIBHBIC, HPPALMOHAIBHBIC, MTOKA3aTEIbHBIC, CTETCH-
HbIE, Torapu(pMUIECKUe, TPUTOHOMETPHUECKUE YPAaBHEHHSI U HEPABEHCTBA, HX CHUCTEMBI;

® OmepupoBaTh MOHATUAMHU: (DYHKIHS, HENpepbiBHAS (DYHKIIHS, MPOU3BOAHASA, MEPBOOO-
pa3Hasi, OIpeeNIEHHBI WHTErpaj; yMEHHWE HAXOAUTh IPOU3BOJIHBIC 3JIEMEHTapHBIX
(GYHKIMIA, UCTONB3ysI CIPaBOYHBIE MaTE€pHaNbl, UCCIECJOBAaTh B MPOCTEHIINX CIydasx
(GyHKIMU HA MOHOTOHHOCTH, HAXOAUTh HAMOOJBIINE U HAUMEHBIINE 3HAYCHUS (QYHKIINT;
CTPOUTH TPaPHUKH MHOTOUWIECHOB C MCIIOJIb30BAaHUEM allapara MaTeMaTHUYeCKOro aHau-
3a; IPUMEHATh MPOU3BOIHYIO IPH DEIICHHH 3aJad Ha JBIDKCHHE; PellaTh MpPaKTHKO-
OpPUEHTHPOBAHHBIC 33a[]aul HAa HAWOOJbIIME W HAaUMEHbBIINE 3HAYCHHUS, HA HAXOXJCHHE
IIyTH, CKOPOCTH M YCKOPEHHUS;

® ONEpPHPOBATH MOHATUSMU: pallMOHANbHAS (PYHKIHUS, TIOKa3aTenbHash (QYHKIMS, CTETIeHHAs
byHKIMs, gorapudMuyeckas (YHKIHSA, TPUTOHOMETpHYECKHe (YHKIMU, OOpaTHBIC
(GyHKLIMU; YMEHHUE CTPOUTH IpauKu U3YUEHHBIX (DYHKIIHI, UCIIONB30BaTh TpapuKu MpH
M3y4YCHUH MPOIECCOB M 3aBHCUMOCTEH, NPH PELICHUH 33Jad U3 JPYrHX Y4eOHBIX Mpen-
METOB U 3a/1a4 M3 PeaJbHOM KHU3HU; BBHIpAXaTh (HOPMyIaMH 3aBUCHMOCTH MEXKIy BEIH-
YHHAMH;

e pemarb TEKCTOBBIC 33[]a4l Pa3HBIX THIIOB (B TOM YMCIIE€ Ha MPOLEHTHI, A0JIM U YaCTH, HA
JBIDKEHUE, paboTy, CTOMMOCTh TOBApPOB M YCJIYT, HAJIOTH, 33Ja4l U3 0OJIACTH yIpaBiie-
HUSI JINYHBIMU M CEMEHHBIMHM (PMHAHCAMH); COCTABJIATh BBIPAKCHUS, ypaBHEHHs, HEpa-
BEHCTBA M UX CHUCTEMBI MO YCJIOBHUIO 33/1a4H, UCCIENI0BATh MOJIYYEHHOE PEIICHUE U OlLle-
HHUBATh NPABIONIOJOOHOCTh PE3yIbTATOB,;

e OmepupoBaTh MOHATHSAMHU: cpenHee apudmeruyeckoe, MeauaHa, HaumOoibliee U
HaMMEHbIIIee 3HAUCHHsI, pa3Max, JUCIEePCHs, CTAHAAPTHOE OTKJIOHEHHWE YHCIOBOTO HAa0O-
pa; yMeHue U3BJIeKaTh, MHTEPIPETUPOBATh UH(POPMALINIO, TIPEJICTABICHHYIO B Ta0JIMIaX,
Ha Juarpammax, rpadukax, oTpa’karollyl0 CBOMCTBA PEaNbHBIX IPOLECCOB M SBICHHIA;
HPEACTABIATh HH(POPMAIMIO C ITOMOINBIO TaONUI] ¥ TUarpaMM; MCCIIEA0BaTh CTaTUCTHU-



YecKHe JIaHHbIE, B TOM 4YHCJE C MPUMEHEHHEM IpaUyecKuX METOJIOB U AJIEKTPOHHBIX
CPEICTB;

OTIEpUPOBATH MOHATUAMU: CIyYalHBIM ONBIT M CIydaifHOE COObITHE, BEPOSTHOCTH CIy-
YafHOTO COOBITHSA; YMEHUE BBIYHMCIATH BEPOSITHOCTH C HMCIIOJIb30BaHHEM IpadUuecKux
METO/0B; NMPUMEHATh (POPMYJIbI CIOXKEHUS U YMHOKEHHs BEPOSATHOCTEH, KOMOMHATOP-
Hble (PaKThI U (POPMYIIBI TIPU PEIICHUH 3a7a4; OLICHUBATh BEPOSATHOCTH PEaTbHBIX COOBI-
TUI; 3HAKOMCTBO CO CIIy4YalHbIMHU BEIIMYMHAMH; YMEHHE IIPUBOIUTE IPUMEPHI NPOSIBIIC-
HUS 3aKOHA OOJIBIIMX YKCEN B IPUPOIHBIX M OOLIECTBEHHBIX SBICHUSX;

OIIEpUPOBATh MOHATUAMU: TOUYKA, MPSAMAas, IJIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN yIodl,
CKpEIMBAIOIINECS MPSMBIE, NapauIEIbHOCTh U NEPIEHIUKYISIPHOCTD NPAMBIX U IJIOC-
KOCTEH, YroJl MEeXAY NMPSIMBIMH, YTOJ MEXAY IPSAMOU U MJIOCKOCTBIO, YTOJI MEXY IIOC-
KOCTSIMH, PACCTOSHHE OT TOYKH J0 IUIOCKOCTH, PACCTOSTHUE MEKIY NPSAMBIMH, PaccTos-
HHUE MEXy IUIOCKOCTSMU; YMEHHUE UCIIOIb30BaTh IPU PEUICHNUH 33124 U3y4YeHHBIE (DaKThI
U TEOPEMBI INIAHUMETPHUH; YMEHUE OLIEHUBATh pPa3Mepbl 00bEKTOB OKPYKAIOILEro MUPa;
ONEpUPOBAThH MOHATUSMU: MHOIOI'PaHHUK, CEUCHHE MHOIOIpaHHMKA, KyO, Mmapasuiesnenu-
nen, npu3Ma, nupamuaa, Gurypa u NOBEpXHOCTh BpallleHUsI, LWIMHIP, KOHYC, 1ap, cde-
pa, ceueHus: (UTyphl BpallleHUs, IJIOCKOCTh, Kacaromascs cdepbl, HWIMHAPA, KOHYCA,
IUIOINAAb TOBEPXHOCTH MHUPAMHU/Ibl, IPU3MBI, KOHYCA, LIMINHApPA, IUI0manabL chepsl, 00b-
eM Ky0a, MpsIMOYTOJIbHOTO MapajuleNienunesia, TMpaMHIbl, TPU3MbI, IUIHHIPA, KOHYCA,
mapa; yMeHue n300pakaTh MHOTOI'PAaHHHUKH U MOBEPXHOCTU BPAILLCHHS, UX CEUCHHUS OT
PYKH, ¢ IOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB; YMEHHUE PacIo-
3HaBaTb CUMMETPHUIO B IIPOCTPAHCTBE; YMEHUE PaClO3HABaTh MPABUIIbHBIE MHOI'OI'PAH-
HUKU;

OTIEpUPOBATH MOHATUSAMH: JIBKEHHE B NMPOCTPAHCTBE, MMOJ00HBIE (PUTYpHI B MPOCTpPaH-
CTBE; UCIOJIb30BaTh OTHOIICHUE TUIOMIAICH TMTOBEPXHOCTEH U 00HEMOB MOJOOHBIX (HHUTYD
IIPY PELICHUN 33]a4;

BBIYUCIISATh TEOMETPUYECKHE BEJIWYMHBI (AJTMHA, Yroj, IUIOIAAb, 00beM, IJIomaah Mo-
BEPXHOCTH ), UCTIOJIb3YS H3y4eHHbIE (DOPMYIIBI U METO/IBI;

OIEpUpPOBaTh IMOHATUSAMU: TNPSAMOYTOJbHasl CUCTEMA KOOpPAMHAT, KOOPAMHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOPA, CKAJISIPHOE MPOU3BEIACHUE, YIOJl MEKIY BEKTOPAMH, CyM-
Ma BEKTOPOB, IPOU3BEJCHUE BEKTOPA HA YKCJIO; HAXOAUTh C IOMOILBIO U3Y4YEHHBIX (op-
MyJ1 KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEKIY ABYMsI TOUKAMHU;

BBIOMPATh MOIXOAAIINHA U3YyYeHHBIH METOJI JAJIs PEIICHUs 3a]]auu, paclio3HaBaTh MaTeMa-
TUYeCKHEe (DaKThl 1 MAaTEeMaTHYECKUE MOJICIN B IPUPOHBIX M OOIIECTBEHHBIX SIBICHUSIX,
B MCKYCCTBE€; YMEHHE NPUBOAMUTH MPUMEPBHI MATEMAaTUYECKUX OTKPBITMH POCCUMCKOU U
MHUPOBOM MaTeMaTU4eCKOM HAyKH.



2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUABI Y4eOHO# padoThl

Bun yaeOHO# paboThI

O0BbEM YacoB

2024 r.1.
MaxkcuMaibHas yueOHast Harpy3Ka (BCEro) 164
O06s13aTenbHas ayIuTOpHas yueOHasi Harpyska (BCero) 156
B TOM YHUCIJIE:
JIEKIIUHI 78
IPaKTUYECKHUE 3aHATH 78
KonTposb 8

ITpomexyTouHas aTTectanus B popme 9x3amena, 3avema




2.2. TemaTuyeckuii mJiaH u cojaep:xkanue TucuumInubl CO0.01.06 Mamemamuka

HaumenoBanmue pa3- | Coaep:xanue yueOHOro MaTepuaJa, JadopaTopHbie M NPaKTHYECKHE 3aHATHS, caMocTosi- | O0beM 4yacoB | YpoBeHb
JA€JIOB H TeM TeJbHas1 padoTa o0y4yaromuxcs, KypcoBas padota (IpoeKT) 2024 r.H. OCBOCHUS
1 2 3 4
BBenenue Copep:xxanue y4e0HOro MmaTepuaJja 2
Marematuka B Hayke, TEXHHUKE, S5KOHOMUKE, MH(POPMALIMOHHBIX TEXHOJOTHUSX U NMPAKTUYECKON 2
nesTenbHOCTH. Llenn u 3aaun M3ydeHHss MAaTeMaTHKU B YUPEXKIEHUSIX CPeaHero mnpogeccuo- 1
HaJHLHOTO 00pa3OBaHMS.
Pa3nes 1. Aaredpa 22
Tema 1.1. Coaep:xkanue yueOHOro MaTepuajia 6
Pasurne nousitust | Ilennlie U pannoHanbHeIe yncna. JeidcTeurensaple uncna. Kommiekcurle uncna. [IpubamKkeHHbe 6 73
0 umcie BBIYHCIICHUS. ’
Tema 1.2. Coaep:xkanue yueOHOro MaTepuajia 16
Kopuu, crenenn 1 | Kopun u crenenn. KOpHH HarypalbHOW CTENEHM M3 4YuCiAa W WX cBoWcrBa. CTeneHu c 16
HOFaPI/I(l)MBI panuoOHAJIBHBIMHA II0KA3aTCIsIMHU, HX cBorictBa. CTeneHU ¢ OEUCTBUTENLHBIMU IIOKA3aTEIIMU.
Jlorapudm. Jlorapudm uucna. Jlecaruunpie u HaTypanbHbIe Jiorapudmel. [IpaBuna aeicTBuii ¢ 123
JorapupmMamu. [IpeoOpazoBanue  anredOpamueckux  BelpakeHuil.  IlpeoOpas3oBanue =
palMOHANILHBIX, HUPPALMOHANBHBIX  CTENEHHBIX, [IOKa3aTeIbHBIX U  JIOrapupMUUYECKUX
BBIPAKCHU.
Pa3znea 2. OCHOBbBI TPUTOHOMETPHH 22
Tema 2.1. Coaepixkanue yueOHOro MaTepuajia 4
OcHoOBHbIE MOHATHS | PannanHas Mepa yriia. Bpamarensnoe asmwkenne. CUHYC, KOCUHYC. TaHTEHC U KOTaHTEHC. 4 2
Tema 2.2. Coneprxkanne y4eOHOr0 Mmarepuajia 6
OcHoBHbIE TPUIO- | DopMyIkl TpuBeaeHUS. DOPMyITEI ci1oxkeHus. DOpMyIIbl yaBoeHHs. DOPMYIIBI HOIOBMHHOTO YIJIA. 6
HOMeTpHYecKHe 1,2
TOXKIECTBA.
Tema 2.3. IIpeodpa- | ConepxaHue y4eOHOIo MaTepuaia 6
30BaHMs NPOCTEi- [IpeoOpa3zoBanre CyMMBbI TPUTOHOMETPHUYECKUX (DYHKIMI B NMPOM3BEICHHE M TPOU3BEIACHUS B 6
IIUX TPUTOHOMET- | cymMMy. BeIpakeHne TpUrOHOMETpUUECKUX (DYHKIMI Yyepe3 TaHTeHC MOJIOBUHHOTO apryMEHTa. 2,3

pUYecKUX BbIpaxe-
HUMH.




Tema 2.4. Tpurono-

Copep:xxaHue y4e0HOro MmaTepuaja

MeTpu4ecKHe ypaB- | [Ipocreiiine TPUroHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA 6
HEHMSI M1 HEPaBeH- 2
CTBA.
Paznen 3. ®yHknumn, UX CBOICTBA U rpauKu 10
Tema 3.1. Copep:xxanue y4e0HOro MmaTepuaja 2
@Oyuknud. CBoii- | Oynkiuu. O6IacTh ONpeNeNeHdss U MHOKECTBO 3HA4eHHUit; rpaduk (QYHKIMH, MOCTPOCHHE 2
crBa pynkuuu. O0- | rpadukos QyHKIMIA, 33JaHHBIX Pa3IMYHBIME criocobamu. CBOWCTBA ()YHKIMH: MOHOTOHHOCTH,
paTHble PYHKIMH. | 4€THOCTh, HEYETHOCTh, OTPAHUYCHHOCTh, TEPHOMMYHOCTh. [IPOMEKYTKH BO3pACTaHHUS W
yObIBaHMS, HAWMOOJBIIEE ¥ HAWMMEHBIIEE 3HAYCHUs, TOUYKH JIKcTpemyma. [padudeckas 1
uHTepnpetanus. [IpuMepsl QyHKIIMOHATIBHBIX 3aBUCHMOCTEH B PEabHBIX MpoLIEcCcax U SIBICHUSX.
O6parasie  ¢yHkiuu. ['paduk oOpatHOM dyHKIMH. ApudMETHYECKUE OINepaluu Hajl
bynkuusamu. CroxxHast QyHKIHS (KOMIIO3HUINUS).
Tema 3.2. Coaep:xkanue yueOHOro MaTepuajia 8
Crenennble, moka- | Crenennas QyHkuus, eé cBoiictsa u rpaduk. ITokasarensHas GyHKIus, €€ CBOWCTBA U TpaduK. 8
3aTeJIbHbIC, JIOTa- | Jlorapupmuueckass ¢yHknus, e€ cBoicTBa M rpaduk. TpuroHomerpuyeckue (QYHKIUH, HX
pupMuIecKHe U cBoiictBa u Tpaduku. OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIIUM, MX CBOMCTBA W TpaduKH.
Tpuronomerpuve- | [Ipeobpasosanue rpaduxos. [lapamiensHblil mepeHoc
ckue pynkuuu. O0- 1,2,3
paTHbIe TPUTOHO-
MeTpUYecKHue (PyHK-
1010
Pasznen 4. YpaBHeHusi 1 HEPABEHCTBA 14
Tema 4.1. Copep:xxanue y4e0HOro MmaTepuaJja 6
YpaBHeHus U CH- PanyonanbHble M MPPALMOHAIIBHBIE YPaBHEHUs. PaBHOCUIBHOCTh YPABHEHUN, HEPABEHCTB, CH- 6
CTeMbl ypaBHeHMIl | creMm. [TokazarenbHbIE U Jorapu(MHUYECKue YPaBHEHUSI U CUCTEMbI. T pUTOHOMETPUUYECKHUE ypaB- 2
HEHUSI.
Tema 4.2. HepaBen- | Conep:kanue yueOHOro MaTepuaJia 6
cTBa
PanmonaneHbple M uppannoHalibHble HepaBeHCTBA. OCHOBHbBIE mpHeMbl uX penieHus. Ilokaza- 6
TebHBIE M TPUTOHOMETPHUECKHE HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PELLICHUSI. 2,3
Tema 4.3. Ucnioab- | Coaep:kanue yueOHOro MaTepuajia 2




3o0BaHMe cBOiicTB M | MeTon uHTepBanoB. M300paxkeHrne Ha KOOPIAMHATHON TJIOCKOCTH MHOKECTBA PELICHUM ypaBHe- 2
rpadpukoB GpyHKUMH | HUI U HEPABEHCTB C IBYMsI [ICPEMEHHBIMU U UX CUCTEM. )
IPHU pelIeHnH ypaB-
HEHUIl 1 HEPABEHCTB
Pa3gen 5. Hayaja MmaTeMaTH4eCKOIr0o aHAJIHN3A 32
Tema 5.1. Ilocaemno- | Conepkanue yueOHOTo MaTepuaa 8
BaTEeJIbHOCTH CriocoObI 3a1aHusl ¥ CBOKCTBA YMCIIOBBIX TOCenoBaTeNbHOCTEH. [loHsTHE O Ipeaene mocneno- 8
BaTeqbHOCTU. CylIECTBOBAHHME IMpe/iesia MOHOTOHHOM OTPaHMYEHHON MOCIIEeI0BATEIbHOCTH. 23
CymMupoBaHue nocinenoBaTeabHocTe. beckoneuHo yObIBarolasi reoMeTpudeckas mporpeccus ’
U €€ CymMMa.
Tema 5.2. [Ipous- | Coagepxanmne yueOHOro MmarepuaJjia 12
BOJHAasA [Honarue o mpou3BOIHON GYHKLUHU, €€ TeOMETPUUECKUI U (U3NYECKUN CMBICI. YpaBHEHUE Ka- 12
catenbHOll K Trpaduky ¢(yHkuuu. [IpousBoaHbIE CyMMBbI, Pa3HOCTH, NMPOU3BEACHHS, YaCTHOTO.
[Ipon3BoHbIE OCHOBHBIX 3JeMEHTapHBIX (GyHKUUH. [Ipon3BoaHble 00paTHON (QYHKIMU U KOMIIO-
sunu GyHKIUU. [IpuMeHeHne mporu3BOIHON K UCCIIeN0BaHUI0 GYHKIIUA U TIOCTPOEHUIO Tpadu- 2,3
KoB. IIpuMeps! ucnonap30BaHusI MPOU3BOJHON U HAXOXKIACHMSI HAWIYYIIEro PELIEHUs B IpH-
KJIQJHBIX 3a/7adax. Bropas nmpousBosHas, €€ reoMeTpuyeckuii u pusznueckuii cmbicia. Haxoxe-
HHUE CKOPOCTH JJIs Ipoliecca, 3aaHHOro (hopMysoii u rpaduxom.
Tema 5.3. IlepBoo0- | Conepkanue yueGHOro MmaTepuajia 12
pa3Hasi [TepBooOpaznast u uHTerpai. [IlpuMeHeHne onpeaeIeHHOr0 HHTerpaia AJIT HaXxOKICHUS TII0Ia- 12 2,3
H MHTErpaJl I KpuBonuHeWHoW Tpanenuu. @opmyna Hertorona-Jleitonuna. Ilpumepsl mpuMeHEHHS WHTE-
rpaia B (pu3uKe U TEOMETPHH.
Pa3znea 6. 'eomerpus 36
Tema 6.1. Coaep:xkanue yueOHOro MaTepuajia 8
Koopaunatel u BeK- | [IpsmMoyrosbHas (I€KapToBa) CHCTEMa KOOPIMHAT B IIPOCTpaHcTBe. DOpMyIia pacCTOSHUS MEXKITY 8
TOPbI JIBYMsI TOUKaMHU. YpaBHEHUs c(ephl, IITOCKOCTH U npsimoii. BekTopsl. Moynb BekTopa. PaBen-
CTBO BEKTOpOB. CJI0XKEHHE BEKTOPOB. Y MHOXXEHHE BEKTOpa Ha 4Mcio. Pa3noxeHue BekTopa IO 123
HaIpaBJICHUAM. YTOJ MEXAy IByMs BekTopaMu. [Ipoekuust BekTopa Ha ock. KoopAanuHAThl BEKTO- T
pa. CxanspHOoe Npou3BeJEHNE BEKTOPOB. VCIob30BaHNEe KOOPAMHAT U BEKTOPOB IPU PELLIEHUU
MaTEMaTUYECKUX U NMPUKIAAHBIX 33]1a4.
Tema 6.2. Coaep:xkanue yueOHOro MaTepuajia 10




IIpsimble 1 mi10cKko- | B3anmHOe pacnonokeHne ABYX MPSMBIX B MpocTpaHcTBe. IlapainenbHOCTh MPSAMON U IIOCKO- 10
CTH B npocTpancTBe | cTU. IlapamiensHocTh miockocTen. llepnenauKyIsspHOCTE NpAMON U IIIOCKOCTH. Ilepnenauky-
JIp Y HaKJIOHHAsA. YTOJI MEXAY MPAMOA U TJIOCKOCTHIO. JIByTpaHHBIM yroy. Yrona Mexay Imioc- 123
KocTAMU. llepneHIuKyIIpHOCTh NBYX IUIOCKOCTeH. ['eoMeTpuueckue mpeoOpa3zoBaHus Mpo- 7
CTPaHCTBA: MapaJUICIbHBIN IIEPEHOC, CHMMETPHS OTHOCUTEIIBHO IIIOCKOCTH. [lapamiensHoe mpo-
extupoBanue. [lnomans oproroHanbHO npoekimu. M300pakeHre npocTpaHCTBEHHBIX (puryp.
Tema 6.3. Muoro- | Coaep:xanue y4eOHOro Mmarepuaja 6
TPaHHUKH Bepmmunsl, pebpa, rpanu MHOTOTpaHHHMKA. PasBepTka. MHOrOorpaHHsie yriibl. BeImykiibie MHOTO- 6
rpanHukd. Teopema Oiinepa. IIpusma. [Ipsimas u HaxkiioHHas npusMma. IIpaBuneHas npusma. Ila-
pamtenenurnen. Kyo. 2
[Mupamuna. [IpaBunbsHast mupamua. Ycedennas nupamuaa. Terpasap. Cummerpun B Kyoe, B ma-
pajuienenunese, B npusme u nupamuje. Ceuenus Ky0a, npus3Mel ¥ nupamusl. [lpeacraBienue o
NPaBWIbHBIX MHOTOIPAaHHUKAX (TETpa’ip, KyO, OKTadAp, TOJACKAIP U MKOCAIP).
Tema 6.4. Copep:xxanue y4eOHOro MmarepuaJja 6
Tena u moBepxXHOCTH | [[unuuap ¥ KoHyC. YcedeHHbI KoHyc. OCHOBaHHE, BLICOTA, OOKOBas IMOBEPXHOCThL, 00pa3yro- 6
BpalicHus masi, pazBeprka. OceBble CEUEHHS U CeUeHMs NapasienbHble ocHoBanuto. lap u chepa, ux ce- 2
yeHus. KacarenbHas III0CKOCTB K cdepe.
Tema 6.5. Coaep:xkanue yueOHOro MaTepuajia 6
H3mepenust B reo- | O6bem u ero usmepenue. MuTerpanbhas Gopmyna oobema. Popmyibl o0beMa Kyda, IpIMo- 6
MeETpun YTOJIBHOTO TMapajuleNienuIea, Mpu3Mel, IwinHApa. Dopmynsl o0beMa MUpaMua U KOHYcCA. 23
@opMyIibl TUIOIMIAAN MOBEPXHOCTEH HWIMHApAa U KoHyca. DopMynsl o0beMa mapa M IUIOIAAH ’
ctepsl. [Togodue Ten. OTHOMIECHUS IUIONIAIeH TOBEPXHOCTEH U 00bEMOB MTOAO0HBIX TEJ.
Pa3nes 7. KomOuHaTOpHKa, CTATHCTHKA U TEOPHs BePOSITHOCTEH 18
Tema 7.1. Coaep:xkanue yueOHOro MaTepuajia 6
JaeMeHThI KOMOU- | OCHOBHBIE MOHATUSA KOMOMHATOPHMKHU. 3aaud Ha MOACYET YMCIAa Pa3MELIEHUM, MMEPECTAaHOBOK, 6
HATOPHKH coyeranuil. Pemenue 3anau Ha nepebop BapuantoB. @opmyna 6unoma Herotona. CoiictBa Ou- 1,2
HOMUHAJIBHBIX Kod(durmenton. Tpeyroapuuk [lackans.
Tema 7.2. Copep:xxanue y4e0HOro MmarepuaJja 6
JyieMeHTBbI Teopuu | CoObITHE, BEPOATHOCTH COOBITHUS, CJIOKEHHE U YMHOKEHHE BEPOATHOCTEN. [TOHATHE O HE3aBU- 6
BEPOSITHOCTEN CUMOCTH CcOOBITHH. [luckpeTHas ciydyaiiHas BeTWYMHA, 3aKOH €€ pacrpeaesieHus. YncioBbie xa- 1,2
PaKTEpUCTHKH TUCKPETHOM ciy4yaifHoil BennuuHbl. [IoHsATHE 0 3aKOHE OOJBIINX YHCET.
Tema 7.3. Coaepxkanue y4eOHOro MaTepua 6




DiaeMeHTHI MaTeMa- | [IpencraBienue naHHbIX (TaOIULBI, IUAarpaMMBbl, TpaduKH), TeHEpaIbHAs COBOKYITHOCTh, BHIOOD- 6
THYECKOM CTaTH- Ka, cpenHee apudmerndeckoe, Mmeanana. [loHsITHE 0 3a7a4aX MaTeMaTUYECKOW CTATHUCTHKU. Pe- 2,3
CTHKH HICHHE MPAKTUYECKHX 3a/1a4 C MPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.
KonTpoJs 8
Bcero 164




3. YCJIIOBUSA PEAJIM3ALIIMU JUCIIAITJIMHBI

3.1. TpeGoBaHUsA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecneYeHH 0
VYuebnas aynuropus Ne 73 nus mpoBefeHHs y4eOHBIX 3aHSITHUHN, BBIIIOJIHEHUS KYpPCOBOTO
npoekta (paboThl), TPYNIOBBIX U HWHAWBUIYAJbHBIX KOHCYJIbTAI[MH, TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCTallly, OCHAIICHHAs CIEIMAIN3UPOBaHHON Mebenpio (pabodyee MecTo
IpernojaBaTesis, CTONbl, CTYNbs, ayAUTOPHAs JOCKA).
TexHuueckue cpencTBa 00ydeHus: HabOp AEMOHCTPALIMOHHOTO 000pyIOBaHUs (TEeNEBH-
30p), y4eOHO-HATJIsAIHbIE TMOCOOMST 00ECIeUNBAIOIINE TEMATHUYECKUE WILTIOCTPAIUH, COOTBET-
CTBYIOIIE Pab0OYMM ydeOHBIM IIPOrpaMMaM — TaOTHIIbI

3.2. UndopmanuonHoe odecriedeHne 00yueHust

Ne
I\

OCHOBHBIE HCTOYHUKH

KonnuecTBO DK3EMILIA-
poB B 6ubnuoTeke /
cceuika Ha OBbC

Hcnonw3yer-
Csl IIPH U3Y-
YEHHUH pasjie-
JI0B

®omunbix, E. 1. Marematuka : mpakTUKyM : yde0-
Hoe nocoobue / E. . ®omunsix. — Munck : PUIIO,
2017. — 440 c. — PexxuM gocTtyna: 1mo noAnucKe. —
URL:
https://biblioclub.ru/index.php?page=book&id=4879
14 (nata obpamenus: 23.06.2024). — bubnuorp.: c.
320. — ISBN 978-985-503-702-7. — Tekcr : anek-
TPOHHBIM.

https://biblioclub.ru/in
dex.php?page=book&
1d=487914

1-7

IlIunages, B. C. Hauaa BeICIIIeH MaTEeMaTHKH :
yuebHoe nocodue ais cro / B. C. llunayes. — 3-e
3., crep. — Cankr-IlerepOypr : Jlanp, 2024. —
384 c. — ISBN 978-5-507-47460-8. — TekcT : 31ek-
TPOHHBIH // JIaHb : 37IEKTPOHHO-OMOIMOTEYHAS CH-
crema. — URL:
https://e.lanbook.com/book/378488— Pexxum nocty-
I1a: U1 AaBTOPU3. MOJIB30BATENEN.

https://e.lanbook.com/
book/378488

MaremaTtuka: anreOpa 1 Hadajga MaTeMaTHIeCKOTrO
aHamM3a, reoMeTpus. Anredpa v Hadaa MaTeMaTH-
yeckoro aHanu3za: 10—11-e kiaccol: 6a30BbIi 1
yrayOonéHHbli ypoBHY : yueOHuk / L. A. Anumos,
1O. M. Konarun, M. B. TkauéBa, ®énopoBa. — 12-¢
u3a., crep. — Mocksa : [Ipocsemenune, 2024. — 463
c. — ISBN 978-5-09-112136-0. — Tekcr : 37ek-
TpOHHBIH // JIaHb : 3IeKTpOHHO-OMOINOTEeYHAs CH-
crema. — URL:
https://e.lanbook.com/book/408656— Pexum mocty-
ma: JUIsl aBTOPU3. TOJIb30BATEIICH.

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

Bbynnpik, I'. M. COopHUK 337249 ¥ yIPaKHEHHUH 110
BhIciel matemaruke / I'. M. Bynasik. — 2-e usn.,
crep. — Cankr-IlerepOypr : Jlanp, 2023. — 332 c.
— ISBN 978-5-507-46820-1. — TeKcT : 3JIeKTpOH-
HbIH // JIaHb : 27IeKTPOHHO-OMOIMOTEeYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/321182— Pe-
KUM JIOCTYNA: JJisl aBTOPU3. MOJIb30BATENEH.

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

Kapm, A. [1. Maremartuka: 6a30BbIil ypOBEHb : yueo-

https://e.lanbook.com/
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Hoe mocobwue : B 2 yactax / A. I1. Kapm, A. JI. Bep- book/408782
Hep. — Mockasa : IIpocsemenue, 2024 — Yacts 2 —
2024. — 255 ¢c.— ISBN 978-5-09-108511-2. —
Texcr : anexTpoHHbIH // JIaHb : 2IEKTPOHHO-
6ubnmoreunas cucrema. — URL:
https://e.lanbook.com/book/408782— Pexum mocty-

Ina: JJis1 aBTOPU3. IIOJTL30BaTEIICH.

6 | Kapm, A. I1. MatemaTnka: 6a30BbIil ypoBeHb : yueb- | https://e.lanbook.com/
Hoe nocobue : B 2 yactax / A. I1. Kapm, A. JI. Bep- book/408779
Hep. — Mockaa : [Ipocsemenue, 2024 — Yactp 1 —
2024. — 319 c. — ISBN 978-5-09-108510-5. —
Texcrt : anexTpoHHbIH // JIaHb : 2EKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/408779— Pexxum nocry-
na: JUis aBTOPH3. MOJIb30BaTENEH.
K Hcnone3yer-
OJIMYECTBO IK3EMILIISI-
No csl TIpH U3y-
JlonoJHUTeIbHbIEe HCTOUHUKH poB B bubnuoTeke /
m\i YEHUU pazje-
ccpuika Ha ObC
JIOB
1 Oununenko, O. B. Marematuka : yaueOHoe ocodue / 1-7

O. B. ®dmwmnenko. — Munck : PUIIO, 2019. — 269 c.
: WL, Tab., rpad. — Pexxum mocTyma: mo moamucke. —
URL:
https://biblioclub.ru/index.php?page=book&id=6000
94 (mata obpamienus: 23.06.2024). — bubauorp. B KH.
— ISBN 978-985-503-932-8. — TeKCT : 3JI€KTPOHHBIN.

1d=600094

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

Ilepeyenb HHGPOPMAMOHHBIX CIIPABOYHBIX CHCTEM

HaumeHoBaHue pecypca

Pesxxum mocryna

®denepanbHbli  MEHTPp WHGOPMAIMOHHO-00PAa30BaTEIbHBIX PECYpCOB

(@ITHOP) http://fcior.edu.ru
— Enunas komnekuus nudpoBbiX 00pa3oBaTelbHBIX PECYPCOB http://school -
collection.edu.ru/
— CIpaBOYHUK 00pa3oBarelbHbIX pecypcoB «I[lopTan mudposoro obpasosa- | http://digital-
HUS edu.ru/
— EnuHoe OKHO j0cTyma K 00pa3oBarelbHbIM pecypcam Poccuiickoit @ene- | http://window.edu
pauuu v/
— ITopran CBOOOAHOTO MPOrpaMMHOT0O 0OecTIedeHHUs http://freeschool.a
Itlinux.ru/
— Y4yeOHUKHU U TOCOOUS IO MaTeMaTHKeE http://heap.altlinu

x.org/issues/textb
ooks/

Ilepeuenb npodeccHOHATBHBIX 023 JAHHBIX
1. Tlopran  "HaumoHanbHBII  KOPIYC  PYCCKOTO
http://studiorum.ruscorpora.ru/index.php?option=com_tag&Itemid=75

sA3bIKAa n

npernoiaBaHue”

2. CnpaBoyHO-MH(MOPMAITMOHHBIN HHTEPHET-TTOPTAT «Pycckuii s361K» http:/www.gramota.ru/

3. Pycckuit punonoruaeckuii moprain http://www.philology.ru/
4. «BaBuioHCcKast Oamrasi»  [IpoekT  3TUMOJOTHYECKOU
http://starling.rinet.ru/babel.php?lan=ru
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS
YYEBHOU JTUCIUIIJIMHBI

KoHTpons M oOleHKa pe3ynbTaToB OCBOCHHs Y4€OHON AMCHUIUIMHBI OCYIIECTBIISETCS
IpenojiaBaTeseM B IMpoLecce MPOBEACHUS NMPAKTUYECKUX 3aHATHH W J1abOpaToOpHBIX padoT, a
TaKKe BBIMOJIHEHUS 00Y4alOIMMHCS UHANBUIYAIbHBIX IIPOEKTOB.

Pe3yabTaTnl 00yyeHus
(ocBOCHHBbIE YMEHHUs1, YCBOCHHbIE 3HAHUS)

@DopMbI U METO/bI KOHTPOJISI M OLIEHKHU
pe3yJbTaTOB 00y4eHMsI

B pesynbrare 00yueHus: 00yJaromuics TOMKeH:

3HAThb:

c(hOpPMHUPOBAHHOCTH MPEICTABICHUI O METOaX JI0-
Ka3aTeNbCTB, AITOPUTMOB PEUICHUS 3a/1ay; YMEHUU
bopMynupoBaTh OMpEEICHUs, aKCUOMBI U Teope-
MBI, TPUMEHSTh HX, NPOBOJUTH JIOKa3aTeJIbHbIC
pacCykJIeHHsI B XOJI€ pEeIIEHUs 3a/1a4

YerHbii onpoc. Pemenne 3aaayd. Beinonse-
HUe pacueTHOU paboThl. [loaroroBka u 3a-
nuTa pedepara. MateMaTHIECKUN TUKTAHT.
TectupoBanue

YMeThb:

OIEpUpPOBaTh IMOHATHSAMM: CTENEHb YHcia, JIora-
pudM uncia; yMEeHUE BBINOJHATH BBIYUCICHNUE 3HA-
YEeHUW W TpeoOpa30BaHUs BBIPAKEHUN CO CTETICHS-
MH U Jorapupmamu, NpeodOpa3oBaHHUs APOOHO-
paIMOHATIbHBIX BBIPAXKECHUH;

YerHbil onpoc. Pemenne 3aaay. Beinonne-
HUe pacueTHOU paboThl. [loaroroBka u 3a-
muTa pedepara. MareMaTuuecKuil TUKTAHT.
TectupoBanue

OIepUPOBATh MOHATUAMU: PAllMOHANbHbBIE, UPPALIU-
OHAJIbHBIC, TOKa3aTellbHbIC, CTEIEHHBIC, JIOTapud-
MUYECKHE, TPUTOHOMETPUYECKUE YpaBHEHUS U He-
PaBEHCTBA, UX CUCTEMBI;

Yerabiii onpoc. Pemenue 3amad. Beinosae-
HUe pacueTHOI paboTsl. [loaroroBka u 3a-
mura pepepata. MaremMaTUYeCKH THK-
TaHT. TecTupoBanue

OTepUPOBATH TOHATUAMU: (YHKIUS, HETIPEPhIBHASL
GbyHKIMSI, TPOU3BOJHASI, TEPBOOOpa3Hasi, ompene-
JICHHBIA MHTETPAT, YMCHUE HAXOAUTh TPOU3BOTHBIC
DJIEMEHTAPHBIX (DYHKIUH, HUCIOJB3YS CIIPABOYHBIE
MaTepUaibl; MCCICIOBATh B MPOCTCHINUX CITydasx
(GYHKIIMM HAa MOHOTOHHOCTH, HAXOJUTh HauWOOIb-
M€ ¥ HAaUMEHbINE 3HAYCHUS (PYHKIUI; CTPOUTH
rpaduKd MHOTOYJICHOB C MCITOJIb30BAaHUEM aIapa-
Ta MaTeMaTHYeCKOrO aHalu3a; MPUMEHSTh MPOU3-
BOJIHYIO TIPH PEIICHHUH 3a/1a4 Ha JIBFOKCHHUE; PeIIaTh
MPAKTUKO-OPUECHTUPOBAHHBIC 33Jla4d HA HaWOOJIb-
M€ ¥ HaUMEHbBIIINE 3HAUCHUS, HA HAaXOXKICHHUE ITy-
TH, CKOPOCTH U YCKOPEHUS

YerHbil onpoc. Pemenne 3aaayd. Beinonse-
HUe pacueTHoOU paboThl. [loaroroBka u 3a-
mura pepepata. MaremMaTUYeCKHi K-
TaHT. TecTupoBaHue

OTIEpHPOBATH MOHATUSMU: PallMOHATIbHAS (QYHKIUS,
nokaszarenabHas (QYHKIH, cTereHHast (QyHKIus, J0-
rapupmMuyeckass (QyHKIUSA, TPUTOHOMETPUUYECKHE
¢ynkunu, obpaTHble (DYHKIMH; yYMEHHE CTPOHUTH
rpauku U3y4eHHBIX (YHKIIUHA, UCIIOIh30BaTh Ipa-
(GUKN TpU M3YyYCHHWH TPOIIECCOB W 3aBUCHUMOCTEHA,
IpU pelIeHUH 3a7ad W3 JAPYrHX Y4eOHBIX Mpeame-
TOB W 3aJa4 W3 PeajbHOH XH3HH, BhIpaxkaTh (op-
MYJIaMH 3aBUCUMOCTH MEX1y BeJIMUYNHAMHU

YerHbil onpoc. Pemenne 3aaayd. Beinonne-
HUe pacueTHOH paboTsl. [loaroroBka u 3a-
mura pepepata. MaremMaTUyecKHid JHUK-
TaHT. TecTupoBanue

pllraTb TCKCTOBLIC 3aJla4M PA3HBIX THUIIOB (B TOM
YHCIie Ha MPOUEHTHI, TOJM W YacTH, Ha JIBHKCHHE,
paboTy, CTOMMOCTb TOBApOB W YCIIYT, HAJIOTH, 3a-
nadu U3 00JacTH YIpaBJICHUS JTUYHBIMH M CEMEW-
HBIMU (DMHAHCAMM); COCTABIISATh BBIPAKECHUS, ypaB-
HCHUS, HCPABCHCTBA M HX CHUCTCMbI 11O YCJIIOBHIO

YerHbil onpoc. Pemenre 3aaa4d. Beinonne-
HUe pacueTHOU paboThl. [loaroroBka u 3a-
mmTa pedepara. MaTeMaTHYECKUMA THUK-
TaHT. TecTupoBaHue
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3aga4u, UCCICOAOBATh MOJTYYCHHOC PCIICHUEC U OLC-
HUBAaTb HpaBI[OHO,Z[O6HOCTB PE3YJIbTATOB

OIIEpUpPOBATh MHOHATHSAMH: CpeaHee apudMeTHye-
CKO€, MeJiaHa, HanOoJIbIlIee ¥ HaUMEHbIIIee 3HaUe-
HUS, pa3Max, TUCIEePCHsl, CTaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO Habopa; yMEHHE W3BIEKaTh, HHTEpIIpe-
TUPOBaTh MH(POpPMAINIO, MPEACTABICHHYIO B Tal-
JMIAxX, Ha JuarpaMMax, rpadukax, oTpakarollyro
CBOICTBA pEaJbHBIX MPOIECCOB U SIBICHUI; Mpea-
CTaBIATh MH(POPMALIMIO C TIOMOIIBIO TAOIUIl U AHa-
rpaMM; HCCIIEAO0BaTh CTATHCTUYECKHE JaHHBIC, B
TOM YHCJIE C IPUMEHEHHEM Ipa)uIecKUX METO/I0B
U JICKTPOHHBIX CPEICTB

Ycerublii onpoc. Pemenue 3anayd. Beinosne-
HUe pacueTHOU paboThl. [loaroroBka u 3a-
mmTa pedepara. MaTeMaTHYECKUNA THK-
TaHT. TecTupoBanue

ONEPUPOBATH MOHATUSMU: CIIyYalHbBIA OMBIT U CITY-
YaifHOe COOBITHE, BEPOSTHOCTH CIYy4alfHOTO COOBI-
TSI, YMEHUE BBIUYUCISTH BEPOSTHOCTh C HCIIOJIB30-
BaHHEM TpadHUUeCKUX METOJIOB; MPUMEHATH (Hop-
MyJBl CIIOKEHUST W YMHOXCHHS BEPOSTHOCTEH,
KOMOWHATOpHBIC (HDaKThI U (POPMYIIBI TIPH PEIICHUN
3a]a4; OLIEHWBATh BEPOSITHOCTU pEaAbHBIX COObI-
THUI; 3HAKOMCTBO CO CIIYYalHbIMU BEJIUYUHAMU;
YMEHHE MPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA
OONBIINX YHCENT B NMPHUPOJHBIX M OOLIECTBEHHBIX
SIBIICHUSIX

Ycerabiii onpoc. Pemenue 3amad. Beinosae-
HUe pacueTHOH paboTsl. [ToaroroBka u 3a-
mmTa pedepara. MaTeMaTHYECKUMA THUK-
TaHT. TecTupoBanue

ONEPHPOBATh TOHATHUSAMH: TOYKA, NpsMas, IUIOC-
KOCTb, IIPOCTPAHCTBO, ABYTPAHHBIN YIOJl, CKPEILLH-
BAIOMIHMECS MPSIMBIE, MTAPAIUICTLHOCTh U TIEPIICH/IU-
KYJISIPHOCTh TPSIMBIX M TUIOCKOCTEH, Yrojl MEeXIy
IPSMBIMH, YIOJI MEXAY IMPSIMOM M IUIOCKOCTBIO,
yroJl MEXIy TUIOCKOCTSIMH, PAcCTOSIHHE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSTHUE MEXKIY IPSIMBIMHU, pac-
CTOAHHUC MCXKIAY INJIOCKOCTAMU, YMCHHC HUCIIOJb30-
BaTh NIPU PEIICHUH 33/1a4 H3yYCHHBIC (PaKThl U TEO-
peMBI IUIAHUMETPUH; YMEHUE OLICHUBATH Pa3MEpbI
00BEKTOB OKPYKAIOIIEr0 MUPa

VYcerublii onpoc. Pemenue 3anad. Beinosae-
HUe pacueTHOH paboTsl. [loaroroBka u 3a-
mura pepepata. MaremMaTUYeCKHi JHUK-
TaHT. TecTupoBanue

OIIEpUPOBATh MOHATHUSAMHI: MHOTOT'PAaHHUK, CEYCHHUE
MHOTOTpaHHMKa, KyO, Mapajuieienumesa, Mpu3Ma,
nupamMuza, GUrypa ¥ MOBEPXHOCTh BpalICHUs, U-
JUHJp, KOHYC, map, cdepa, ceueHust GUrypsl Bpa-
IIEHUs, TUIOCKOCTh, Kacaromascs chepbl, UINH-
Ipa, KOHyca, TUIOUIaJb MOBEPXHOCTH IMHPAMHIBI,
NPU3MBI, KOHYCA, IIMIIMH/PA, IJI0UIa1b chepbl, 00b-
eM Ky0a, MpsIMOYTOJIFHOTO TapaJuleNieNuIe/a, Mu-
paMubl, TPU3MBI, UINHIPA, KOHYyCa, IIapa; yme-
HUE M300pa’kaTh MHOTOIPAaHHUKH U TOBEPXHOCTH
BpAIIEHHsI, UX CEUYCHHS OT PYKH, C IIOMOIIBIO Yep-
TEXKHBIX MHCTPYMEHTOB M 3JEKTPOHHBIX CPEJICTB;
yYMEHHUE pACIO3HABaTb CHMMETPHUIO B IPOCTPAH-
CTBE; yMEHHME pACIIO3HABATh IPABHIbHBIE MHOTO-
TpaHHUKHU

Ycerablii onpoc. Pemenue 3anad. Beinosne-
HUe pacueTHOI paboTsl. [loaroroBka u 3a-
mura pepepata. MaremMaTUYeCKHi K-
TaHT. TecTupoBanue

OTIepHPOBATH MOHATUSAMH: JBHKEHHE B NPOCTPaH-
CTBE, NOJI00HBIC (PUTYPHI B MPOCTPAHCTBE; UCIOJIb-
30BaTh OTHOILICHHUE IUIOLIANCH IIOBEPXHOCTEU H
00beMOB MOJOOHBIX (GUTYD MPU PEIICHUH 3a]1a4

YerHbil onpoc. Pemenne 3aaayd. Beinonse-
HUe pacueTHOU paboThl. [loaroroBka u 3a-
mmTa pedepara. MaTeMaTHYECKUMA THUK-
TaHT. TecTupoBaHue

BBIYUCIATE TCOMETPHUUYCCKHUE BCIMYMHBL (I[J'II/IHa,

Ycrubiii onpoc. Pemenue 3anad. Beinosne-
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yroj, TUIomaab, 00beM, IUIONMIAIb IOBEPXHOCTH),
UCTIONB3Ys U3yYEHHBIE (POPMYIIBI U METOMBI

HUe pacueTHOU paboThl. [loaroroBka u 3a-
mmTa pedepara. MaTeMaTHYECKHUMA THUK-
TaHT. TecTupoBaHue

OIIepUPOBAThH MOHATUSAMU: MPSMOYTOJIbHAs CUCTEMA
KOOpPJIMHAT, KOOPJMHATHI TOYKH, BEKTOpP, KOOPIHU-
HaThl BEKTOpa, CKAJSPHOE TMPOU3BEICHHE, YIOJ
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IpOHU3Bejle-
HUE BEKTOpa HA YHUCJIO; HAXOJUTh C MOMOIIBIO U3Y-
YeHHBIX (OPMYJT KOOPAMHATHI CEPEeIMHbI OTPE3Ka,
paccTosiHuE MEXAY JBYMs TOUKaMU

Ycerabiii onpoc. Pemenue 3anayd. Beinosnne-
HUe pacueTHOH paboTsl. [loaroroBka u 3a-
mura pepepata. MaremMaTUYeCKH K-
TaHT. TecTupoBanue

BBIOUpATh TOIXOJSIINA HM3yYECHHBIA METOM IS
pellleHusl 3aJlayd, paclo3HaBaTh MAaTeMaTUYECKUE
(bakThl U MaTEMAaTUYECKHUE MOJEIH B IPUPOIHBIX H
OOIIECTBCHHBIX SIBICHUSAX, B HCKYCCTBE, YMEHUE
MPUBOJIUTH MPUMEPHl MATEMATHUUYECKUX OTKPBITHI
POCCUICKON U MUPOBOM MAaT€MAaTHUYECKOU HAYKH

Pemenue 3agau. BeinosiHeHue pacyeTHON
paboThI

Hmozoewlii Konmpoiv:

3auem, 3K3amen
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