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1. MACIIOPT PABOYEM ITPOT'PAMMBI JIUCIUILIMHBI

C00.01.06 Mamemamuka
1.1. O6saacTh NpUMEHEHHsI MPOTPAMMBI

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
3Bena:y4yeOHas mucIHUIUIMHA «MaTeMaTHKa» OTHOCUTCSA K 0a30BOM M MPUHAMJICKUT TPyIIe 00-
meo0pa3oBaTeIbHbIX YUYEOHBIX MUCIMIUIMH CPeIHEro oOmiero oOpa3oBaHUs U3 00s3aTEIHHOU
npeaMeTHoii o0nactu «Maremaruka u uHpopmaruka» GI'OC cpeanero olriero o0Opa3oBaHUsL.

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

B pe3ynbraTe 0CBOCHUS NUCHUILUIMHBI 00yUYaIOIUIiCs TOJKEH 3HATh:

—0 MaTeMaTHKe KaK 4aCTH MHPOBOMKYJIBTYpPbl U O MECTE MAaTEMaTUKH B COBPEMEHHON LIUBUIIU-

3aIMH, 0 CIIOCO0aX OMHMCAHUS Ha MATEMAaTUYECKOM SI3BIKE SIBJICHUN PealbHOTO MHPA;

—0 MaTEMaTUYECKHX MOHATHUIX KaK O BAXKHEHIIMX MATEMaTHYECKUX MOJEISAX, MO3BOJSIOIINX

ONUCHIBaTh U U3y4aTh pa3HbIC MPOLECCHl U SBJICHUS; TOHUMAHUE BO3MOXKHOCTU aKCHOMAaTH4e-

CKOI'0 IMOCTPOCHUSI MAaTEMaTUYECKUX TEOPUH;

— 00 OCHOBHBIX MOHATHUSX, UACSIX U METOJaX MATEMATHUECKOTO aHAIIN3a;

— O IMpoueccax U SBJICHUSIX, UMEIOIINX BEPOATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHO-
MEPHOCTSIX B pEAIbHOM MHpPE, 00 OCHOBHBIX MOHSATHUSAX dJIEMEHTAPHOU TEOPUHU BEPOSTHOCTEH.

B pesynbrare 0CBOCHUS AUCIUILTUHBI O0YYAIOLIUICS JOKEH YMETh:

— BJIAJIETh METOJAMM JOKAa3aTeJIbCTB U AITOPUTMOB PEIICHUS; YMEHHE UX MPUMEHATH, IPOBO-

JUTh JOKA3aTeJIbHbIE PACCYKACHUS B XOJI€ PELICHHUS 3a/1a4;

— BJIQJIETh CTAHJAPTHBIMU NpPHEMaMU PEUICHUs PALMOHAIBHBIX W HPPALMOHAIBHBIX, MOKa3a-

TEJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB, UX CHCTEM; HCIIOJb30-

BaHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOIpPaMM, B TOM YMCIE Ul IOMCKA IYTH PELIEHUS U WUIUIIO-

CTpalLlii PELIEHUs] YPaBHEHUI U HEPABEHCTB;

— BJaJETh OCHOBHBIMU MOHATHIMM O MJIOCKUX U IMPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax,
UX OCHOBHBIX CBOMCTBAx; CPOPMUPOBAHHOCTh YMEHHUS PACIIO3HABATH Ha YepTekKaxX, MOJEIAX
U B peaJbHOM MHUpPE reoMeTpruueckue (GUrypsl; MpUMEHEHHE W3YyYEHHBIX CBONCTB T€OMETpU-
yeckux Guryp u GopMyn Ui peieHusi FreOMETPUUECKUX 3a7ad U 3a/1a4 C IPaKTUYECKUM CO-
JIEp)KAHHUEM;

— HaxoJUTh U OLIEHHWBATh BEPOSTHOCTU HACTYIUICHUS COOBITUN B MPOCTEHIINX MPAKTUYECKUX
CUTYyalUsAX U OCHOBHBIE XaPAKTEPUCTUKH CIIy4alHbIX BEJINYUH;

— BJIQJIETh HABBIKAMU UCIIOJIb30BAaHUSI TOTOBBIX KOMIIBIOTEPHBIX POIPaMM IIPU PELICHHUH 3a4au.



2. CTPYKTYPA U COAEPKAHUE JUCIIAITJIMHBI

2.1. O0beM y4eOHOI JMCHHUIIJIMHBI M BUABI Y4e0HOH padoThI

Buj yueOHoit padoThl Odnem wacon
2022 r.H.

MakcumanbHasi yueOHas Harpy3ka (Bcero) 166
O0s3arenbHas ayauTOpHas yueOHast Harpy3Ka (Bcero) 156
B TOM YHCIIE!
JIEKIINHU 78
MPAKTUYECKUE 3aHATUS 78
JlabopatopHble 3aHATHS -
CamocrosiTenpHas paboTa CTyieHTa (BCero) -
B TOM YHCJIE
VHWBUYAIbHBIA TPOEKT -
Koncynpranun/Kontponb -
[TpomesxyTouHas arTecTanus B APyroi Gopme KOHTPOIIS 10
U B popme IK3aMeHa




2.2. TemaTuuyeckuii MJIaH u coaep:xkanue TUcUMIINHBICOO.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) 2022 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 M3ydeHuss MaTeMaTHKU 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  anrebpamueckux  BelpakeHuil.  IlpeoOpas3oBanue =
palMOHANILHBIX, HUPPALMOHANBHBIX  CTENEHHBIX, [IOKa3aTeIbHBIX U  JIOrapupMUUYECKUX
BBIPAKCHU.
Pa3znesa 2. OCHOBbBI TPUTOHOMETPHH 22
Tema 2.1. Coaepixkanue yueOHOro MaTepuajia 4
OcHoBHbIE 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 CyMMBbl 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 WUHTE-
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. [Ipoekuus BekTopa Ha ock. KoopAauHAThl 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-
JIIp 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.
KypcoBasi pabota/npoexkT -
Bcero 156




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 ¥ HHIUBUAYAIBHBIX KOHCYJIBTAIMNA, TEKYIIETO KOHTPOJS H
MIPOMEKYTOUHOM aTTeCTallly, OCHAIICHHAs CIEIMAIN3UPOBaHHON Mebenpio (pabodyee MecTo
MPEIoIaBaTeNsl, CTOJBI, CTYIIbsI, AyJAUTOPHAS TOCKA).
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

Hcnonw3yer-
N KonuuecTBo 3K3eMILIs- )
° Csl TIPH U3y
OcHOBHbIE HCTOYHUKH poB B 6ubnuoTeke /
I\ YEHUU pasie-
ccpuika Ha ObC
JIOB
2 | baknanoBa, H. b. Marematuka. O0muii Kypc : y4e0- URL: 1-7
Hoe noco6ue / H. b. baxmanosa. — 2-¢ 3., ucnp. u | https://e.lanbook.com/
non. — Homkap-Oma : MapI'V, 2019. — 548 ¢. — book/158304
ISBN 978-5-907066-70-0. — TekcT : 31eKTpOH-
HbI# // JIaHb : 37IeKTPOHHO-OMOIMOTEYHAsI CHCTEMA.
— URL: https://e.lanbook.com/book/158304— Pe-
KMM JIOCTYTA: JUIsl aBTOPHU3. TIOJIh30BATEIICH.
Kapm, A. TT. Maremaruka: 6a30BbIii ypoBeHb : yued- | https://e.lanbook.com/
Hoe nocobue : B 2 yactax / A. I1. Kapm, A. JI. Bep- book/408779
Hep. — Mockasa : IIpocsemenue, 2024 — Yacts 1 —
2024. — 319 c. — ISBN 978-5-09-108510-5. —
Texcrt : anexTpoHHbIH // JIaHb : 2IEKTPOHHO-
6ubnmoreunas cucrema. — URL:
https://e.lanbook.com/book/408779— Pexum mocty-
ma: JUIsl aBTOPU3. TOJIb30BATEICH.
3 | ®dwmunenko, O. B. Marematuka : yae6noe mocodue / | URL: https://biblioclu 1-7
O. B. ®uyunenko. — Munck : PUTIO, 2019. - 269 ¢. | b.ru/index.php?page=
: ML, TabI., Tpad. — Pesxxum mocTyna: mo moamucke. — | book&id=600094
URL: https://biblioclub.ru/index.php?page=book&id
=600094 — bubmmorp. B kH. — ISBN 978-985-503-
932-8. — TeKCT : 3JEKTPOHHBIMN.
Kapm, A. I1. Matemaruka: 6a30BbIii ypoBeHb : yueb- | https://e.lanbook.com/
Hoe mnoco6wue : B 2 vactsax / A. I1. Kapn, A. JI. Bep- book/408782
Hep. — Mockaa : IIpocsemenue, 2024 — Yacts 2 —
2024. — 255 ¢c. — ISBN 978-5-09-108511-2. —
Texcrt : anexTpoHHbIH // JIaHb : 2IEKTPOHHO-
6ubnmoreunas cucrema. — URL:
https://e.lanbook.com/book/408782— Pexum mocty-
na: JUIsl aBTOPU3. TOJIb30BATEICH.
K Hcnone3yer-
OJIMYECTBO IK3EMILIISI-
No cA MpH U3Y-
JlonoJHUTeIbHbIEe HCTOUHUKH poB B bubnuoTeke /
m\it YEHUU pazje-
ccpuika Ha ObC 1108




1 baknanoBa, H. b. Marematuka. PykoBoacTBo K pe-
IICHUIO 33714 U KOHTPOJILHBIC 3a/IaHus : yueOHOe
nocobue / H. b. baknanosa. — 2-e n3g. — romKap-
Omna : Mapl'V, 2019. — 146 c. — ISBN 978-5-
907066-71-7. — TekcT : 2neKTpOHHBIH // JIaHb :
3JIEKTPOHHO-O0MOMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/180385— Pexxum nocty-
I1a: U1 AaBTOPU3. MOJIB30BATENEN.

URL:

book/180385

https://e.lanbook.com/

Ilepeyenb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM

HaumeHoBaHue pecypca

Pesxkum mocryna

— @enepanbHblii  IEHTP HHMOPMAIIMOHHO-00PAa30BaTEIbHBIX PECYPCOB
(PLIMOP)

http://fcior.edu.ru

— Enunas komnexius nupoBeIX 00pa3oBaTeIbHBIX PECYPCOB http://school -
collection.edu.ru/
— CIpaBOYHUK 00pa3oBaTelbHbIX pecypcoB «IlopTan mudposoro obpaszosa- | http://digital-
HUS edu.ru/
— Eaunoe okHO gocTyma K oOpa3oBaTesibHbIM pecypcaM Poccuiickoit deme- | http://window.edu
paruu ru/
— [Toptan CBOOOAHOTO MPOTPAMMHOT0 00ECTICUCHHS http://freeschool.a
Itlinux.ru/
— Y4yeOHUKHU U TOCOOUS IO MaTeMaTHKeE http://heap.altlinu

x.org/issues/textb
ooks/

KoMmniekT JTUIEH3HOHHOT0 U CBOOOIHO PACIIPOCTPAHSIEMOI0 MPOrPAMMHOI0 o0ecreyeHust

IlepeyeHbJIANIIEH3MOHHOTONIPOTPAMMHOT000€ecTIeYeHUs

OPEN96166520ZZE1712 otMicrosoftVolume LicensingService Center;
MicrosoftOf-
Of-

El111lorMicrosoftVolumeLicensingServiceCenter;

Windows &8.1 Professional Jlunensus Ne 64865570 ot

otMicrosoftVolumeLicensingServiceCenter;

Windows 10 Home Get Genuine JInmensus Ne 66159871 or 11.12.2015

fice2007RussianAcademicOPENNoLevel/Iunien3usNe461190080111.11.20090PEN66108930ZZ

05.03.2015
OPEN9485447477E17030tMicrosoftVolumeLicensingServiceCenter;
OfficeStandard2013 JIunen3usaNe640096310128.08.20140PEN940142247Z7ZE1608

Skype -

cBoOotHOpactpocTparseMmoel I0OpenOf-
fice,munien3usApacheLicense2.0,LGPL;Google
Chrome,munen3usafreeware;

Unreal Commander,munen3usifreeware; Adobe acro-
batreader

Skype
7-zipCBoboaHopacnpoctpansemoel IO, GNULesser.

ZoomTapugbazossiiil10,ZoomVideoCommunications,Inc; Y and
exBrowser;
Dr.Web/loroBopaNePT"’A030600150T

HUATOHIAIJIBD».

27.03.2019,NeP1'012700550127.01.2020r.Mexny @' BOYBO«louckoi"'AY»uO00 «KOMIIA-
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Ilepeuyenb npogeccHoHANBHBIX0A3JaHHBIX
1. BA«AGROS»pexumaoctyna:http:// www.cnshb.ru/artefact3/ia/
1al.asp?lv=11&un=anonymous&pl=&em=c2R
2. 2.b]1 «cAGRO»pexumaoctymahttps://agro.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOU JUCIIUITJIMHbI

KoHTpons M oOleHKa pe3ynbTaToB OCBOCHHs Y4€OHON AMCHUIUIMHBI OCYIIECTBIISETCS
IpernoiaBaTesieM B IMPOLECcCe MPOBEACHUS MPAKTUYECKUX 3aHATHHA W J1aDOpaTOpHBIX paboT, a
TaKe BBINOJIHEHUS 00y4alOMMHCA UHANBUIYAIbHBIX IIPOEKTOB.

PesynbTaTsl 00yyeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHHS)

@DopMBbI U METObI KOHTPOJISI M OLIEHKH
pe3yJabTATOB 00YUEeHHUs

B pesynbrare 00yueHus: 00yJaromuics TOMKeH:

3HATb:

0 MaTeMaTHKe KaK 4acTU MHPOBOMKYJIBTYPHI M O
MECTEC MAaTEMAaTUKHU B COBpeMeHHOﬁ OUBHUIIIN3allUU,
0 crmoco0ax OMHMCAHHUS HA MAaTEeMATHUYECKOM SI3BIKE
SIBJICHUW pEeaTbHOTO MUPA;

Ycerublii onpoc. Pemenue 3anad. Beinosnne-
HUe pacueTHOH paboTsl. [loaroroBka u 3a-
mura pepepara.MaTreMaTHUECKUN TUKTAHT.
TectupoBanue

0 MAaTeMaTHYECKUX TOHATUSAX KaK O BaKHEHIIMX
MaTeMaTUYECKUX MOJEINSX, MO3BOJSIOIIUX OMHUCHI-
BaTh U M3y4yaTh pa3HbIe MPOIIECCHl U ABJICHUS; TO-
HUMaHHE BO3MOXKHOCTH aKCHOMATHYECKOTro TIO-
CTpOECHHS] MATEMaTUYECKUX TEOPUH;

YerHbil onpoc. Pemenne 3aaa4d. Beinonne-
HUe pacueTHOU paboThl. [loaroroBka u 3a-
mura pepepara. MaTeMaTH4eCKUN AUKTAHT.
TectupoBanue

00 OCHOBHBIX MNOHATHUAX, HACAX U METOJaX MaTEMa-
THYCCKOI'O aHaJIn3a,

VYcerabiii onpoc. Pemenue 3anad. Beinosnae-
HUe pacueTHoOU paboThl. [loaroroBka u 3a-
mura pepepara. MaTeMaTHUeCKUN AUKTAHT.
TectupoBanue

0 IpoLeccax U SBJICHUAX, UMEIOIIUX BEPOSTHOCT-
HBIM XapakTep, O CTaTUCTHYECKUX 3aKOHOMEPHO-
CTSIX B peaJlbHOM MHpE, 00 OCHOBHBIX IOHSITHUAX
JIEMEHTApPHOU TEOPHUH BEPOSITHOCTEMN

YerHbii onpoc. Pemenve 3aaayd. Beinonne-
HUe pacueTHOU paboThl. [loaroroBka u 3a-
mura pepepara. MaTeMaTH4eCKUN AUKTAHT.
TectupoBanue

YMeThb:

BJIaACTh METOAAMH JO0Ka3aTCJIbCTB U aJII'OPUTMOB
peuICHud; YMCHHUC UX IIPUMCHATD, IPOBOAUTH JOKa-
3aTCIIBHBIC PACCYXKACHUSA B XOAC PCHICHUSA 3a/1a4,

VYcerablii onpoc. Pemenue 3amayd. Beinosae-
HUe pacueTHOH paboTsl. [loaroroBka u 3a-
muTa pedepara. MareMaTuueCcKuil TUKTAHT.
TectupoBanue

BJIAZETh CTAaHIAPTHBIMU IIpHEMAaMU PELICHUS paly-
OHANIBHBIX U HPPalMOHANBHBIX, IOKA3aTeNbHBIX,
CTEIIEHHBIX, TPUIOHOMETPUYECKUX YPAaBHCHHU U
HEPABEHCTB, MX CHCTEM; HCIOJIb30BAaHHUE T'OTOBBIX
KOMIIBIOTEPHBIX MPOrpaMM, B TOM UYHCIE IJis TOUC-
Ka IIyTH pELICHUd U WUIIOCTPALUN PELICHUS ypaB-
HEHUI 1 HEPABEHCTB;

YerHbil onpoc. Pemenve 3aaayd. Beinonne-
HUe pacueTHoU paboThl. [loaroroBka u 3a-
mmTa pedepara. MaTeMaTHYECKUMA THUK-
TaHT. TecTupoBaHue

BJIaJICTh OCHOBHBIMH TOHSATHSIMH O TUIOCKHX U IPO-
CTPAHCTBEHHBIX T€OMETPUYECKUX (purypax, ux oc-
HOBHBIX CBOMCTBax; C(HOPMHPOBAHHOCTD YMEHHSI
pacrmo3HaBaTh Ha YepPTekKax, MOACIAX U B PeaTbHOM
MHUpEe reoMeTpudeckre (Urypsl; IpuMEHEHUE H3Yy-
YEHHBIX CBOWCTB reomeTpuueckux ¢uryp m dop-
MYJI JJ1d pCIICHUA T'COMCTPHUYCCKUX 3a4a4 1 3a/1a4 C

Ycrublii onpoc. Pemenue 3anad. Beinosae-
HUe pacueTHOH paboTsl. [loaroroBka u 3a-
mura pepepata. MaremMaTUYecKHid JHUK-
TaHT. TecTupoBanue
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MPAKTUYCCKUM COACPIKAHHUEM

HaxXoJuThb U OUCHUBATH BCPOATHOCTU HACTYIJICHUA
COOBITUI B MPOCTEHIINX MPAKTHUYCCKUX CHUTYAITHSIX
U OCHOBHBIE XapaKTEPUCTUKH CIy4YalHBIX BEJIMYUH;

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

BJIQJICTh HABBIKAMH WCIIOIH30BAHUS TOTOBBIX KOM-
NBIOTEPHBIX MPOTPaMM NP PEUICHUH 3a/1a4

Pemrenue 3anad. BeinosiHeHWE pac4eTHOU
paboThI

Hmozoewvtiit konmpoib:

IK3AMEH
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