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1.MMACHOOPT NPOTPAMMBbI YYEBHOM JUCIHUIJIAHBI
MATEMATHKA

1.1. O6sacTh NpUMEHEeHH s POrPaMMBbI

[Tporpamma yaeOHOMI JTUCIUTUINHBI SIBIISIETCSI YacThIO OCHOBHOU
npodeccroHanbHOM 00pa3oBaTenbHON Tporpammbl mo crnernuanbHoctd CIIO 19.02.10
TexHonorus NpoAyKIMU 0OLIECTBEHHOTO MUTAHUS

1.2. MecTo y4eOHOH AUCHMILUIMHBI B CTPYKType OCHOBHOII 00pa3oBaTe/lbHOI

NMPOrpaMMBbITUCIIUIUIMHA MaTeMaTHKa BXOAUT B  0OO0IIE00pa30BaTENbHBIA  ITUKII

(ITpodunbHbIe 001ICO0pa30BATEIBHBIC TUCIUILIHHBI).

1.3. Heaun u 3agaum y4yeOHOIl NTUCUMILIMHBI — TPeOOBaHUS K pe3yJbTaTam

OCBOEHUS Y4eOHOM TUCHUIIHHBI

Heau:

- ¢opmupoBaHuE NPEACTaBICHUN 0 MATEMAaTUKE KaK YHUBEPCAJIbHOM SI3bIKE HAYKH,
CpPEIICTBE MOJEIMPOBAaHUS SIBJICHHA U TMPOLECCOB, 00 HAESIX U MeToAax
MaTeMaTHKY;

- Pa3BUTHUEIIOTHYECKOTO MBIIICHHS, MPOCTPAHCTBEHHOIO BOOOpaKeHMUS,
ANTOPUTMUYECKON KYJIbTYpPbl, KpUTUYHOCTH MBILUJIEHUSI HA YPOBHE, HEOOXOIUMOM
JuTst Oy mytiedt mpodeCCUOHABHON IEeATeIbHOCTH, I MPOAOHKSHHST 00pa30BaHUs
¥ caM0o0Opa30BaHuS,

- OBJAJCHHE MaTeMaTHYeCKUMHU 3HAHUSAMU ¥ YMEHHUSMH, HEOOXOAMMBIMH B
NOBCEHEBHOM  JKM3HM, [UIA M3YYCHHS CMEXHBIX €CTeCTBEHHO-HAaYyUHBIX
JTUCIHMILIMH Ha 0a30BOM YpPOBHE W AWCIMILIMH MPOQPECCHOHAIBHOTO IMKIA, IS
nojiyueHust 0o0pa3oBaHMs B  00OJacTAX, He TpeOyrommux  yriayOiaeHHOU
MaTeMaTHYECKOM MOATOTOBKH;

-  BOCIHTAaHUECPEJICTBAMH  MAaTEMaTUKH  KyJbTYpbl  JIMYHOCTH, TOHUMAHHS
3HaYMMOCTH MAaTeMAaTHUKH ISl HAYYHO-TEXHHYECKOTO MpOorpecca, OTHOIICHUS K
MaTeMaTHKe KaK K 4YacTh OOIIeYeOBeYeCKON KyJIbTYphl uUepe3 3HAKOMCTBO C
UCTOPHEH pa3BUTHUSI MATEMATHUKH, SBOIIOIMEH MaTeMaTHUYECKUX HIICH.

3agauu:

-  CHUCTeMaTH3alMsl CBEJACHHM O 4YHCIaX; H3YyYEHHE HOBBIX BHJOB YHCIOBBIX
BEIp@KCHUH W  (OPMYJI; COBEPIICHCTBOBAHHWE IPAKTHYCCKUX HABBIKOB H
BBIYHCIATEILHOM KYJIBTYPHI, pacupeHue u COBEPIIICHCTBOBAHUE
anreOpandyeckoro ammapara, CcGOpMHPOBAaHHOTO B OCHOBHOM IIIKOJE, €ro
MIPUMEHEHHE K PEIICHUIO MAaTEMAaTUUECKUX U HEMaTeMaTHISCKUX 3a/1a4;

-  pacuiupeHue M CHUCTeMaTh3alus OOIUX CBEIECHUM O (YHKIUAX, IOIMOJHEHHUE
KJ1acca u3ydaeMbIX (YHKIUH, WIUTIOCTPALIMS ITUPOTHI MPUMEHEHUS (YHKIIMN IJIsI
OMHCAHUS U U3YyUCHHS PEaTbHBIX 3aBUCHMOCTEH;

-  HU3y4YCHHUE CBOMCTB MPOCTPAHCTBEHHBIX TeJl, (OPMUPOBAHUE YMEHHS MPUMEHSIThH
MOJTyYEHHbIE 3HAHUS VISl PEIICHUs MPAKTUYECKUX 3a]1ay;

- pa3BUTHE TPEACTABICHUNA O BEPOSTHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX B
OKpY’KaroleM MUpPE, COBEPIICHCTBOBAHNUE MHTEUICKTYaIbHBIX U PEYEBBIX YMEHUM
myTeM OOOTaIleHNs] MAaTEMAaTHYECKOTO S3bIKa, PA3BUTHUS JTOTHIECKOTO MBIIIJICHHUS,



3HAaKOMCTBO C OCHOBHBIMHU HACAMHU U MCTOAAMHU MAaTCMAaTUYCCKOI'O aHaJIn3a.

B pe3yabrate oCBOCHHUS Y4YeOHOM JAUCUMILIMHBI O0yYAKIUUHICH [0JIKEH
yMeTh:

BBITIONHATH apu(MeTHYeCKue JEHCTBHsSI HAJ YWCIaMHU, CcOoYeTas YCTHBIE W
MMCbMEHHBbIE TPUEMbI, HAaXOAWTh MPUONMKEHHbIE 3HAYECHHS BEJIUYUH H
MOTPEITHOCTH  BBIYUCIICHUH (a0COJNIOTHAST ©  OTHOCHTEJbHAs); CpaBHHUBAThH
YHUCJIOBBIE BBIPAKEHHUS,

HAaXOIUTh 3HAYEHUS KOpHA, CTeNeHu, Jorapupma, TPUTOHOMETPHUUIECKUX
BBIpQ)KCHUN HA OCHOBE ONPEACIICHUS, UCIONB3ysd TP HEOOXOIUMOCTH
WHCTPYMEHTAJIbHbIE CPEACTBA; IOJb30BaThCsl MPUOJIMIKEHHOW OIICGHKON TIpH
MPAKTUYECKUX pacyeTax;

BBITIOJIHATh MPeoO0pa3oBaHUsl BBIPAKECHUM, MPUMEHsIST (OpMYIibl, CBS3aHHBIE CO
CBOMCTBAMU CTEIMEHEH, TIOrapu(PpMOB, TPUTOHOMETPUUECKUX (PYHKIIHIA,

BBIYUCIISITh 3HAY€HHE (YHKIMU MO 3aJlaHHOMY 3HAYEHHUIO aprymMeHTa MpH
pa3IMYHBIX croco0ax 3ajanus GyHKINH,

ONpeNIeNIsATh OCHOBHBIE CBOMCTBA YHUCIOBBIX (DYHKIMW, WLIIOCTPUPOBATH UX HAa
rpaduKax;

CTpOUTH TpaUKN M3yUYEeHHBIX (YHKIUH, WIUTIOCTPUPOBATH MO TpaduKy CBOHCTBA
AIIEMEHTAPHBIX ()YHKIIHIA;

UCIOJIb30BaTh TMOHATHE (YHKIWH JUIsl ONHUCAHUS W AaHaIW3a 3aBUCHUMOCTEH
BEJINYUH;

HAXOJUTh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIIHA;

WCIIOJIB30BaTh MPOU3BOJIHYIO JUIsI M3Y4YEHUS CBOWCTB (DYHKIMH M TMOCTPOEHUS
rpaduKos,;

MPUMEHSTH MPOU3BOIHYIO SISl MPOBEICHUS MPUOTUKEHHBIX BEIYUCICHUHN, pellIaTh
3a/laud MPUKIAJHOTO XapaKTepa Ha HaXOXKJIEHHWE HAWOOJBIIEro U HAMMEHBIIErO
3HAYCHUS,

BBIYUCIISITh B MNPOCTEUINX CHydasX IUIOMIAJd U OOBEMBl C HCHOJb30BAHUEM
ONPEAECIEHHOI0 UHTErpaia,;

peniaTth palroHaJbHEIE, MOKa3aTelbHbIE, jorapudmuyeckue u
TPUTOHOMETPUUYECKUE YPABHEHMS, CBOASIIMECS K JMHEHHBIM W KBaJpaTHbBIM, a
TaK)kKe aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;

COCTaBJISITh U pelIaTh YPaBHEHHS M HEPABEHCTBA, CBS3bIBAIOIIME HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHMCIIC MMPUKJIAIHBIX) 3a]a9ax;

pacrno3HaBaTh Ha YePTEkKaX U MOJENSIX TPOCTPAHCTBEHHbBIE (DOPMBI;
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C X OMUCAHUSIMHU, U300PKECHUSIMU,

aHAJIM3UPOBATH B MPOCTEUIIUX CIIy4yasXx B3aMMHOE PpAaCIONIOKEHHUE OOBEKTOB B
POCTPAHCTBE,;

pelmarh IUIAHUMETPUUYECKHUE U TMPOCTEUIINE CTEPEOMETPUUYECKHE 3ajadyd Ha
HaXO0KJICHUE TeOMETPUICCKUX BEIUYMH (JIJTMH, YIJIOB, IO, 00bEMOB);

UCIIOIBb30BaTh MPU PEIICHUU CTEPEOMETPUUYECKUX 3a7ad TUIAaHUMETPUUYECKUE
(haKThl 1 METO/IBI;

IMPOBOAUTHL JOKA3aTCIIbHBIC PACCYKACHUA B XO0AC PCIICHUA 3aaa4.



B pesyabrare ocBOeHUA ~ y4eOHOW ~ AMCHMIVIMHBI  O0Oy4arOLUMUCH
JNOJIKeH3HATD!

-  3HAQUYEHHE MAaTEeMaTHUYECKOW HAYKH JJISI PEIICHUS 3a/1a4, BOSHUKAIOIIMX B TEOPUU U
MPAKTHKE;

-  IIMPOTYy NPUMEHEHUS MAaTEMaTUYECKHMX METOJIOB K AHAIU3y W HCCIEIOBAHUIO
MPOLIECCOB U SIBJICHUI B IPUPOJIE U OOILIECTBE;

- 3HAYCHHE MPAKTUKH I GOPMUPOBAHUS U PA3BUTHS MaTEMaTHUYECKOU HAYKH;

- HCTOPHUIO pPa3BUTHA IIOHATHA 4YHCJIA, CO3JaHUA MATCMATUYCCKOI'O aHallkn3a,
BO3HMKHOBCHUA U PA3BUTHA I'COMECTPHU,

- YHI/IBepcaHBHBIﬁ XApaKTCP 3aKOHOB JIOTUKU MATCMATUYCCKHUX paccymﬂeHHﬁ, ux
MNPpUMCHUMOCTDL BO BCCX 00J1aCTAX YEIT0BECUECKOM HOCATEIBbHOCTH,

- CBOWCTBa apu(PMETHUECKOTO KOPHS HATYPaIbHOH CTENEHH,

- CBOWCTBa CTENEHH C PAIlMOHAIBHBIM ITOKa3aTeleM,;

- CBOIcTBa JOorapu(pmMmoB U OCHOBHOE JIOTapU(PMUUYECKOE TOKAECTBO;
- OCHOBHBIC TPUTOHOMETPUUYECKUE POPMYIIBI;

- TaOauIy IpOM3BOAHBIX AIEMEHTAPHBIX (PYHKIINH;

-  aKCHOMBI CTEPEOMETPUH, OCHOBHBIC TOHATHUS WU YMETh NPHUMEHITh WX TIPH
pEIICHUH 3aaM.
1.4. PexoMeHayeMoe KOJUYECTBO YACOB HA OCBOEHHME NMPOrpamMMmbl yueOHOM
AUCIUTIHHBI:
MaKCHUMaJIbHOW y4eOHOM Harpy3ku obyuatromerocs 234 yaca, B TOM YHCIIe:
o0s13aTeTbHON ayAUTOPHON yueOHOM Harpy3ku obyyaromierocs: 156 yacos;



2. CTPYKTYPA U COAEP)KAHUE YYEBHOM JJUCIIUILJINHBI

2.1. O0bem yueOHOM TMCHUIIMHBI M BUbI YUeOHOii padoThl

Bup yueOHoii padoThI Oobvem uacos
MaxkcumaibHasi yueOHasi Harpy3ka (Bcero) 234
O0s3aTe/IbHASI AyIMTOPHASI yueOHAsi HArpy3Ka (Bcero) 156

B TOM YHUCIJIC:

MPAKTHYECKUE 3aHATHUS 61

KOHTPOJIbHBIE pabOTHI 12

HroroBas arrecranus B popme 3k3ameHa 12 Koncyabranuu 2




2.2. TemaTH4YecKuii NJIaH H cOAeP:KaHNe YIeOHOI TUCTHAILTHHBI
MarteMaTuKa

HaumeHoBaHue pasieiioB Conep:kaHue y4eGHOro MaTepHasia, 1a00paTOPHbIe U MPAKTHYECKHE OBLeM YacoB YpoBeHb
U TeM PaGoThl, caMOCTOsATEIbHASL PadoTa 0fydalomuxcs, Kypcopasi pagor (poeKT) OCBOEHHUSI
1 3 4
Paspen 1. Beenenue. PazpurHe noHsITHS 0 YHC/Ie 4
Tema 1.1./leiictButensusle | Coaep:kanue y4eGHOro MaTepHasa. Poiib MaTeMaTHKI B COBPEMEHHOM MUpE. 2 1
qucia [lenble, panMoHaIbHbIE U IEHCTBUTENbHBIE YHCIA
MpaxkTuyeckoe 3ansiTue Ne 1-2 2
Jle#icTBuUs ¢ NEMCTBUTEIbHBIMU YUCIAMHI
Pasnen 2. Kopuu, crenenn, jorapudpmsoi 26
Tema 2.1 Kopuu u crenenn | Copaepixanue y4eGHOro MaTepuaJsia
KopHuu HaTypanbpHOM CTENEeHU U3 Yncia U UX cBoiicTBa. CTENeHN ¢ pallMoOHAIbHBIM 1 5 2
JeHCTBUTENBHBIMHU ITOKA3aTEIISIMU U X CBOWCTBA
IIpaxkTnueckue 3anATUANL 3-7. CBOliCcTBa KOPHEH HATYPAJIBHOI CTEICHHL. 5
Crenens ¢ pallMOHAILHBIM IToKa3areneM. CTeneHb ¢ AeHCTBUTENbHBIM I10Ka3aTelIeM.
Tema 2.2.Jlorapudm uncna | Cogep:kaHue y4eGHOro MaTepuasa
Onpenenenue norapudma, CBOHCTBa, ToxkAecTBO, DopMyra nepexona K HOBOMY 5 2
OCHOBAHHIO
MpaxTuueckue 3ansitust Ne 8-9 2
IpaBuna nelictBuii ¢ orapugmamu
Tema 2.3.IIpeoGpasoanne | Coaep:kaHue yueGHOro MaTepuasia
anreOpandeckux Bolpakenuil | [IpeoOpazoBaHue BbIpaskeHHH: Jorapu(GMUUECKUX, CTEIEHHBIX, I0Ka3aTeIbHBIX, 4 3
JIOKa3aTeNbCTBO TOXKIECTB
MpakTuyeckue 3ansatus Ne 10-13
VYipouieHne BbIpaKEHUH U 10Ka3aTeIbCTBO TOXIECTB 4
KounTpoabsnas padora Ne 1 o reme «KopHu, crenen, jorapugpmsi» 1
Paspea 3. OCHOBBI TPHTOHOMETPHH 35
Tema 3.1.0npenenenue Conep:kaHue yueGHOro MaTepHaia
TPUTOHOMETPHUYECKHX Panuannast Mepa yriia, BpalaTeabHOE ABUKEHUE, OCHOBHbIE TPUTOHOMETPUYECKUE 5 2
byHKIHIA (dopmynbl. CHHYC, KOCHHYC, TAHT'€HC, KOTaHTeHC. DOpMyITbl TPUBEICHUSL.
MpakTuueckoe 3anstus Ne 14-17
IpuMeHeHne OCHOBHBIX (JOPMYII IIPHU YIPOLIEHUH BEIpaXkeHuil. DopMyIbl 4 2

IIPpUBCACHUS




Tema 3.2.IIpeo6pazoBanue

Coaepxxanne yaeOHOro MaTepuajia

MIPOCTEHIIINX DopMyIIbl U X IPUMEHEHHE NIPU ITPe0Opa30BaHUH BIPOKEHHI 10
TPUrOHOMETPUICCKUX MpakTnueckue 3ansTusi Ne 18-22 Gopmynbl mpuBeaeHUs JBOHHOTO YIia,
BBIPAKCHHH MOJOBUHHOTO yria. [IpeoOGpazoBaHue NpocTeHINX TPUrOHOMETPHYECKHX BIPasKEHHI. 5
ApKCHHYC, apKKOCHHYC, apKTaHT'€HC, QpKKOTaHTCHC.
Tema 3.3. Pemenne Copep:kanue y4eGHOro MaTepuasia 6
YpaBHEHUI U HEPAaBEHCTB IIpocreiimme TpUroHOMETPUIECKHE YPABHEHUS 1 HEPABEHCTBA
IIpakTHyeckue 3ansaTus Ne 23-26
Pemrenne TpUroHOMETPUYECKUX YPABHEHHI W HEPABEHCTB. 4
KonrtpoabHas padora Ne 2 no teme «OCHOBBI TPUTOHOMETPHH» 1
Paznen 4. IIpsiMble M IIOCKOCTH B IIPOCTPAHCTBE 23
Tema 4.1. Bzaumnoe Conepxxanne yueGHOro MaTepuajia
PAacIoJIOKEHUE NPSIMBIX U IMapannensHOCTh NPSAMOM U MJIOCKOCTH, MAPAIIENBHOCTD IIIOCKOCTEH. 8
IUIOCKOCTEH [eprneHAMKyIIpHOCTb NPSIMOi U IIIOCKOCTH. [lepreHuKyIsap U HaKJIOHHAsI
MpakTuyeckue 3ansatus Ne 27-32
Pemrenne 3amau: [lapamrensHocTs psiMoi U mockoctu. IlapamnensHoCcTh 6
MJIOCKOCTEH. YT0a MeX Ay NpsIMOH U IUNIOCKOCTBIO. YTO0JI MEX]Y IJIOCKOCTSIMH.
Tema4.2 T'eomerpuueckue Copep:kanue y4eGHOTo MaTepuasia
rpeobpazoBaHus [MapannensHblii 1€pEHOC, CUMMETPHUSI OTHOCUTENBHO II0cKocTH. lapannensHoe 6
MIPOCTPAHCTBA IpoeKTHpOoBaHKe. 11300pakeHre IPOCTPAaHCTBEHHBIX QUTYD.
IpakTHueckue 3ansarus Ne 33-34 2
Pemenue 3ana4 Ha nocrpoenue M3o0paxeHue mpoCcTpaHCTBEHHBIX GUTYP.
KonTtpoabsnas padora Ne 3 no teme «IIpsiMble U INIOCKOCTH B POCTPAHCTBEY 1
Paspen 5. YpaBHeHHsI U HEPABeHCTBA 21
Tema 5.1.Pemenne Coaep:xanue y4eOHOro MaTepuaja
HppanoHAIbHBIX, PaBHOCHIIBHOCTD ypaBHEHHH, HEPABEHCTB, CUCTEM. MeTO/IbI PEILEHUS . 4
TPUTOHOMETPHYECKHUX,
NOKa3aTCIbHbIX, Ipakrnueckue 3anaTus Ne 35-38 4
JOrapu(pMHIECKHX Pemmenue ypaBHeHMi
ypaBHEHHH
Tema 5.2. Pemenne Conep:xanne yueoHoro matepuasa. OcHoBHbIEe TpUéMBI pemeHus. MuTepnperanus
UPPAlMOHAJBHBIX, pe3ynbrara, y4éT peasbHbIX OTpaHUYEHUH. 6

TPUTOHOMETPHUECKHUX,

KoHTpoJbHbIii TecT 0 uToram 1 cemecrpa.




MIOKa3aTeIbHBIX, MpakTuyeckue 3ansaTus Ne 39-44. 6
norapuGMUIecKuX Penienue HepaBeHCTB.
HEpaBCHCTB KounTpoabsnas padora Ne 4 mo Teme «YpaBHeHUs1 U HEPABEHCTBA» 1
Paspean 6. DyHKIMH, MX CBOICTBA M rpaguKn 21
Tema 6.1. OGnactb Copep:kanue y4eGHOT0 MaTepHaJsa.
ompeieneHus, o0nactb Omnpenenenue, CBOHCTBA (QYHKIIMU: MOHOTOHHOCTD ,4€THOCTb, HEUETHOCTB, 6
3HAUCHUH OTPaHUYEHHOCTD, TIEPUOANIHOCTD. [IpOMEXKYTKH BO3pACTAaHUS U yOBIBAHHMS, TOUKU
skcrpemyMa. CiioxkHast GyHKIHMS.
IpakTuyeckue 3anarust Ne 45-50.
HUccnenoBanue ¢ynkimii. Bo3pactanue u yobiBaHne QYHKIHUH. DKCTPEMYMBI. 6
Oopartnbie GpyHkimu. ['paduk 0OpaTHOH QYyHKIHMH.
Tema 6.2. Crenennsie, Copep:kanue y4eGHOT0 MaTepHaJa. 4
MoKa3aTesbHbIe, Onpepnenennsi, ux cBoictBa u rpaduku. [IpeobpasoBanus rpagukos.
JOrapuPpMUIECKHUE 1 IpakTuyeckue 3anaTust Ne 51-54.
TPUTOHOMETPUIECKHE IMocTpoenue rpaguKoB GyHKIUH 4
yHKIHH O6partHble (pyHKIUH
KonTtpoabnas padora Ne 5 o teme «@yHKIMHU, UX CBOHCTBA M rpaQuKu» 1
Pasngen 7. HauaJjia MaTeMaTH4eCKOI0 aHAJIU3A 26
Tema 7.1. Copep:kanue y4eGHOT0 MaTepuaJa.
IocnenoBareabHOCTH CrocoOsl 3a1aHus, Ipe/eN NOCIeI0BaTENbHOCTH, 0ECKOHEUHO YObIBaIOIIAs 2
TeOMETPUYIECKasl IPOTPECCHHL.
IIpakTnueckoe 3anaTHeNe 55-56 2
Brruncnenue npenenon
Tema 7.2 IIpounsBoaHas Conep:xanne y4eOHOro MaTepuaJa.
Omnpenenenue, reOMETpUYSCKUi U Ppu3ndeckuii cMbici. OCHOBHBIE GOPMYIBI 1 4
npaBuia guddepeHunpoBanus
IpakTnueckne 3ansarus Ne 57-58 2
[TpumeHeHne OCHOBHBIX (OPMYJT U NTPaBHIT
Tema 7.3. [Ipumenenue CopnepixaHue y4eOHOT0 MaTepHaa.
MIPOU3BOHOM K Bropast mpousBoiHasi, ee reoMeTpuueckuii U pusuueckuii cmpici. [Ipumenenne 4
HCCIIEA0BAaHUIO (DYHKIMIA M | IPOM3BOJHON K UCCIIENOBAHUIO (DYHKIMI U IOCTPOCHUIO TPa(HKOB.
TOCTPOCHHIO IPauKOB IpakTnyeckne 3anaTns Ne 59-60 2
HWccnenoBanue GyHKIUIT ¢ TPHMEHEHHEM TIPOU3BOIHOM
KonTpoabnas padora Ne 6 no teme «IIpou3Boanasi 1 eé npuMeHeHUe» 1
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Tema 7.4.IlepooOpasHast u

Coaep:xxanue y4e0HOro MaTepuaa.

HWHTErpal Omnpenenenusi, CBONCTBA, OcHOBHBIE (hopmyisl. Dopmysna Herorona — Jleibuua. 4
IIpuMeHeHHe B U3HKE U TCOMETpPHHU.
IIpakTnuecknue 3ansaTus Ne 61-64 4
MeTo/1bl BHIYHCIICHUS] HHTETPAJIOB
KonTpoabsnasi padora Ne 7 o teme «IlepBoodpa3Hasi u e€é npuMeHeHHne» 1
Paszpnen 8. MHoOrorpaHHHKH 13
Tema 8.1. [lpuzma Coaepaxanne y4eOHOro MaTepuana.
Omnpezenenne MHOTOTpaHHKKa. BepiHbl, péOpa, rpann MHOTOrpaHHUKa. [Ipu3ma. 2
[psimast n HakioHHas npusMa. Ilapamenenunen, ky6. Teopema Ditnepa.
MpakTuyeckue 3anarus Ne 65-66 2
[ocTpoeHre MHOTOIPaHHUKOB, PELICHHE 33124
Tema 8.2. [lupamuya Conepxanne yaeGHOro MaTepuaa. 2
Omnpenenenue. [lpaBunbHas nupamuaa. Y ceuéHnas nupamunaa. Pa3seprka.
IMpakTuyeckoe 3ansitueNe 67-68 2
IMoctpoeHue, perieHue 3anad
Tema 8.3. [IpaBunbHble Copep:kanue y4eGHOTo MaTepuaJa. 2
MHOTOI'PaHHHUKU Omnpenenenne. Terpasap, Ky0, OKTadap, AoJeKasap, ukocadap. [loctpoenue ceueHunit
IIpakrnueckoe 3anaTue Ne 69-70 2
IMocTpoenue nmpaBUIbHBIX MHOTOTPAHHUKOB
KonrposabHas padora Ne 8 no teme «KMHOrorpaHHuKu» 1
Pasngen 9. Tena U NOBEPXHOCTH BpaLleHUsI 8
Tema 9.1. Hununzap. Konyc. | Coaepixanue y4eGHOro MaTepuaJia.
CeueHne MI0CKOCTSIMU. Onpenenenne. OcHoBanue. BricoTa, 00KOBast HOBEPXHOCTH, 00Opa3yromas, pa3BEpTKa. 2
ITocTpoenue ceueHuit
MpakTuyeckoe 3ansaTue Ne 71 1
IMocTpoeHue BiicaHHbBIX QUTYp, PEIICHHUE 3a1a4
Tema 9.2. llap u coepa. Copep:kanue y4eGHOro MaTepuaJa. 2
KacaTtenpHast m1ockoCTh K Omnpenenenne. [loctpoenne ceuennii
cepe. IpakTHyeckoe 3ansaTue Ne 72-73 2
ITocTpoenue BiucaHHbIX GUTYp, PEIICHHUE 3a1ay.
KonrposabHas padora Ne 9 no teme «TeJia U NOBEpPXHOCTH BpallleHUsI» 1
Pazpnean 10. H3mepenusi B reoMeTpuu 13
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Tema 10.1. O6vemsr Guryp.

Coaepxxanne y4eOHOro MaTepuaa.

Omnpenenenune. O6bEM 1 ero usmepenne. Muarterpanpras Gpopmyna 06béma. @opmyiisi 4
IUIONIAU NOBepXHOCTH. POpMyIIEl 00bEMA.
IIpakTHueckue 3ansarus Ne 74-77 4
Pemrenue 3amau
Tema 10.2. [Tono6us ten. Copep:kanue y4eGHOT0 MaTepuaJa. 2
Omnpenenenne.OCHOBHBIE TEOPEMBI
Ipakruueckoe 3anaTue Ne 78-79 2
Pemnrenue 3amau
KonTtpoabsnas padora Ne 10 no reme «M3mepenusi B reomeTpun» 1
Pa3pen 11. KoopauHaTbl H BEeKTOPBI 17
Tema 11.1. IIpsimoyronbhas | Copep:kaHue y4eGHOT0 MaTepHaa.
CHCTEMa KOOPJIMHAT. Onpenenenue. [lekaproBas cuctema koopauHar. ©opMyra pacCTOSHUS MEXAY IBYMS 4
TOYKaMH. YpaBHEeHHE c(epsbl.
IIpakrnueckne 3anaTus Ne 80-83
Ioctpoenne BeKTOPOB B cucteme. YpaBHeHHE chephl. 4
Tema 11.2. Bekrtop. Coaepxxanne yueGHOro MaTepuaa.
Hcnonb3oBanue koopauHat | Omnpenenenue. Moaynb Bektopa. PaBeHCTBO BeKTOpOB. ClIOKEHHE BEKTOPOB. 4
¥ BEKTOPOB IIpH peiieHny | Pa3no)keHue BeKTOpa 0 HampaBiaeHUs M. ToCTpoeHHEe CyMMBI B pa3HOCTH BEKTOPOB
3amad. IMpakTHyeckue 3ansTust Ne 84-87
Pemenne 3amau. Monyns Bektopa. JlelicTBrs Hax BekTopamu .Beruncnenne yria 4
MEX]y BEKTOPaMH.
KonTpoabnas padora Ne 11 no teme «KoopaHHATBI H BEeKTOPBI» 1
Pazpnen 12. JJIeMeHTbl TEOPHH BEPOSITHOCTEl. D1eMeHThl MaTeMaTHYeCKOil CTATHCTUKH 21
Tema 12.1. DnemeHTbI Copep:kanue y4eGHOro MaTepuaJa.
KOMOWHATOPUKH. OcHoBHbIe IOHTHS KOMOUHaTOpUKU. Dopmyna 6unoma Herotona. Tpeyronbauk 4
ITackansa
IIpakTnueckne 3anaTus Ne 88-91 4
[Ipumenenne GopMys KOMOMHATOPUKHU
Tema 12.2. DnemeHTs Copep:kanue y4eGHOT0 MaTepHaJa.
TEOPUH BEPOSITHOCTEH . CoObITHS, BEPOSITHOCTD COOBITHS, MaTEMaTHYECKOE OXKUIAHUE 2
Ipakrnueckue 3ansaTus Ne 92-95 4

Pemnrenue 3amau
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Tema 12.3. DnemeHTHI Copep:kanue y4eGHOro MaTepuaJia. 2
MaTeMaTHYeCcKOn Ompenenene, IPEACTaBICHNE TaHHBIX (TaOIHIBI, THArpaMMBl, TpaduKn)
CTaTHCTHKH. ITpakTryeckne 3ansaTus Ne 96-99 4
Pemenue 3anau
KonrpoabsHasi padora Ne 12 mo Teme «Jj1eMeHTHI TEOPUU BEPOSITHOCTEH H 1
MaTeMaTH4eCKOi CTATHCTHKI»
Paspen 13 IoBTOpEHHE 6

1. — o3HaKOMHTEIBHBIN (y3HaBaHHE paHEe U3YYCHHBIX OOBEKTOB, CBOMCTB);
2. — PeNpOnYKTUBHBIH (BBITONHEHHE JEATEIBHOCTH TI0 00pa3ily, HHCTPYKIUH HIH IO PyKOBOJICTBOM)
3. — IPOAYKTHBHBIH (IJIAHUPOBAHHE U CAMOCTOSATEIBHOE BBITOJIHCHHUE NSSTEIBHOCTH, PeIeHHEe IPOOIEMHBIX 3a1a4)




3.YCJIOBUA PEAJIM3ZALIUU TPOT'PAMMBI JTUCHUTIJIMHBI

3.1. Tpeb6oBanusi K MHHUMAJIBHOMY MAaTePHAJIbHO-TEXHUYECKOMY
odecre4eHH 10

VYyeOHast ayauTopus NJis MPOBEJICHUS 3aHATHI BCEX BUIOB, MPEIYyCMOTPEHHBIX
oOpa3oBaTelbHON MpOrpaMMoOM, B TOM YHCJE€ TPYNIOBBIX W HWHIUBHUAYaJIbHBIX
KOHCYJIbTAIM/, TEKYIIEro KOHTPOJISI H TPOMEXYTOouHOM artecTarmu (Aynutopust Ne 22)

O6opynoBanue yaeOHOTO KabuHeTa:

- 30 mocamouHBIX MecT, pabodee MeCTO MpernojaBarelisi, JOcKa, ImKkad s
XpaHEHUS METOJUYECKUX MATEPHAJIOB, KOMIUIEKT YYEOHHKOB, CTEHJIbI JIJISi HATJISIIHBIX
MaTepuaoB.

3.2. UudopmannonHoe odecnevyeHue o0yuyeHUs
[lepeuenb  pekOMeHAyeMbIX  y4yeOHBbIX  u3fgaHui, HHTepHeT-pecypcos,
JOTIOJIHUTEIIbHOU JINTEPATYPBI.

OcCHOBHBIE UICTOUYHHUKH.
1.bammakoB, M.M1. Matemaruka: yueOnuk / bammakos M.MI. — Mocksa :KuoPyc,

2020. — 394 c. — ISBN 978-5-406-01567-4. — URL.: https://book.ru/book/935689.

2.T'eometpus. 10-11 kmaccel: y4eOHUK st 001I€00pa30BATENBHBIX OPTAHU3AIUN
0azoBbiii u yrayonennbsid ypoBau / JI. C. Atanacsu [u np.]. - 4-¢ uzn. - M. :
[Mpocsemenne, 2020. - 256 c.: wi. - (MI'Y - mkone.Marematuka: anredpa v Havaia
MaTEeMaTHYECKOTO aHaN3a, TEOMETPHS).

3.Anrebpa w Hadama Marematudeckoro anaim3a. 10-11 kmaccel: y4eOHUK IS
o011e00pa3oBat. opranusaiiuii. ba3oseiit u yrayonennsiii yposuu / 1. A. AnumoB [u
ap.]. - 2-e m3a. - M.: TIIpocsemenue, 2020. - 384 c. - (PI'OC.MaremaTuka: anredpa u
Havaja aHaJIn3a, TCOMETPHS).

JlonoHUTENbHBIE UCTOYHUKHU

1. baxtuna E.B. KoMmiekT KOHTpOJIbHO-U3MEPUTEIBHBIX MAaTEPHAIOB COCTABIIECH JIS
TEKYIIEr0 KOHTPOJIs O aucuuiuinHe «Marematuka: monorpadus / baxtuna E.B.,
Kopsxkuna M.JI., Kucenesa WN.U., HlynateeBa H.H. — Mocksa: Pycaiinc, 2019. —
77 c. — ISBN 978-5-4365-3744-3. — URL.: https://book.ru/book/934593

2. 3omotapeBa, H. JI. 3omorapéBa, H.J[. Anre6pa. OCHOBHOW KypC C PEIICHUSIMH U

yKa3aHUsAMHU [DiekTpoHHBIA pecypc] : ydeOHO-Merommyeckoe mocobue / H. /I.
3onortapéna, FO. A. Ilonos, H. JI. CemenaseBa, M. B. ®enotoB ; moja penakuueit M.
B. ®enoroBa. — Dn.m3a. — DirekTpoH, TekcroBbie AaH. (1 daiin pdf : 581 ¢.).— M. :
Jlabopatopust 3Hanuii, 2018.— (BM K MI'Y mkone). — Cucrem, TpeOOBaHUS:
AdobeReader XI; skpan 10". - ISBN 978-5-00101-622-9. - TekcT : 3JI€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/1019093

3. 3omotapeBa, H. [I. I'eomerpus. OCHOBHOW KypC C pEIIEHUSMU MU YKa3aHUSIMU:

YuebHo-meToaudeckoe mnocodue / 3omorapea H.J., Cemennsesa H.JI., ®enoros

M.B. - Mocksa: Jlaboparopus 3uanuii, 2018. - 307 c.: ISBN 978-5-00101-593-2. -

Tekcr: anektponnsiid. - URL: https://znanium.com/catalog/product/1009088
HNuTepueTr—pecypcesbl:
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1. Math.ru: Maremaruka u oOpa3oBaHue

2. http://www.math.ru

4. KOHTPOJIb U OLEHKA PE3YJbTATOB OCBOEHUSI YYEBHOMH

JTACHATIIAHBI

KOHTpOHB N OHOCHKa pC3yjabTaTOB OCBOCHHA JHCHUIIIMHBI OCYIICCTBILACTCA
IIpCIoAaBaTCjIcM B IIPOLCCCE IIPOBCACHUA IMMPAKTUICCKUX 3aHSATUN U CAMOCTOSITEIILHBIX

paboT, a TakXke BBINOJHECHUS

00y4JaromuMucs

VHIUBUAYAJIbHBIX  3aJaHHM,

KOHTPOJBHBIX paboOT, TECTHUPOBAHHUA,CAMOCTOSITENIBHBIX pPA0OT, MPEACTABICHHBIX B

koMmriuiekte OC.

Pe3yabTarsl 00yuyeHus
(oCBOEHHBIE YMEHHsI, YCBOEHHbIE 3HAHMS)

(I)OpMI)I H METOAbI KOHTPOJIAA U OCHKHA
pe3yJbTaTOB 00yUYeHUs

Ymenun:

- BBINOJHATH apuMETUUECKHUE IEUCTBUS HAJT
YHUCJIaMH, COYETasi yCTHHIE U TUChMEHHBIE
MIPUEMBI,

- CpaBHMBATh YHCJIOBBIC BBIPAKEHUS,;

- OILIEHKa pPe3y/IbTaTOB BHIIIOJHEHUS
KOHTpPOJIbHBIX padoT;

- OILIEHKA Pe3yJIbTaTOB MaTeMaTHYECKUX
JTUKTAHTOB,

- OLIEHKa Pe3y/IbTaTOB PELIECHUS YIPa)KHEHUM,

- OIICHKA PE3yJIbTAaTOB BBIMOJIHEHUS
WH/IMBHTyaJIbHbIX 33/1aHUH;

- OIICHKA YCBOCHMS MaTeMaTHUYECKUX NOHATUH U
bopmyi;

- OIICHKA BBINOJIHEHMSI JJOMAIIHUX
IIPOBEPOYHBIX paboT.

- HaxXOAWTb 3HAYEHUS KOPHs, CTCIICHH,
norapudma, TPUroHOMETPUYECKUX BbIPaXKECHUN
Ha OCHOBE OIIPENEIICHMS], UCIIONIB3YS IIPH
HE00X0IMMOCTH MHCTPYMEHTAIIbHBIE CPE/CTBA,;
M10JIb30BAThCS MPUOIMKEHHOM OIIEHKOU NP
IIPaKTUYECKHUX pacUeTax;

- BBIIOJIHATH NpeoOpa30BaHUs BbIPAXKEHUH,
npuUMeHsst OPMYIIBI, CBS3aHHBIE CO CBOHCTBAMU
CTereHe, Jorapu(pMoB, TPUTOHOMETPUUYECKIX

GbyHKIHUH.

- OILICHKA Pe3yJIbTaTOB BBIMOJIHEHUS
KOHTPOJIbHBIX PadoT;

- OIIEHKa pe3yJbTaTOB MaTeMaTHYECKUX
JUKTAHTOB,

- OILIEHKa pe3y/bTaTOB PEIICHUs YIPaKHEHUH;

- OILIEHKa pPe3y/IbTaTOB BHIIIOJHEHUS
MHIUBUIYyaJIbHbBIX 33JJaHUM,

- OLIEHKA YCBOEHUS MaTEMAaTUUYECKUX MOHATHH 1
bopmys;

- OLICHKA BBINOJIHEHUSI JJOMALTHUX
IIPOBEPOYHBIX padoT.

—  BBIYHCIATH 3HAYCHHUE (DYHKIUU 110 33JAHHOMY
3HAYEHHIO apryMEeHTa MPHU Pa3IMUHBIX CrIocobax
3amaHus QyHKIIHH;

- ONpeensiTh OCHOBHBIE CBOMCTBA YHCIOBBIX
(bYHKIUH, HIUTFOCTPUPOBATH MX Ha TpaduKax;

- CTPOUTH rpaMKy U3YUECHHBIX (YHKIIHH,
WLTIOCTPUPOBATH 1O TpaduKy CBOMCTBA
3JIEMEHTAPHBIX (DYHKIUH;

- HCIOJIb30BaTh MOHATHE (DYHKITUH JIIS
OIMCAaHNS Y aHAIN3a 3aBUCHMOCTEN BEJINYNH,

- OLIEHKA Pe3yJIbTaTOB BHIIIOJHEHUS
KOHTPOJIBHBIX PadoT;

- OLIEHKA pPe3y/IbTaTOB MAaTEMaTHUECKUX
JUKTaHTOB,;

- OIICHKA Pe3yJIbTaTOB PELICHUS YIPAXKHEHUH;

- OIICHKA Pe3yJIbTaTOB BbIMOJIHEHUS
WH/IMBUTyaJIbHbIX 331aHUH;

- OIICHKA YyCBOCHMS MaTEeMaTUYECKUX OHATUH U
hopmyar;

- OLEHKa NPaBHJILHOCTU MMOCTPOCHUS U
npeoOpa3oBanus rpaukoB QyHKINH;

- OILIEHKA BBIMOJIHEHUSI JJOMALTHUX
IIPOBEPOUHBIX padoT;

- OIICHKA IPABUJIBHOCTH PEIICHUI
KOHTPOJIbHBIX 33/IaHUll ITPU MOATOTOBKE K
KOHTPOJIbHBIM paboTaM;

— HaXOJHWTb MPOU3BOAHBIC JICMCHTAPHBIX

— OIICHKA pPC3YyJIbTATOB BLINIOJIHCHU S
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GbyHKIHH;

- HCIIOJIb30BaTh MPOU3BOAHYIO JUIS U3YUEHUS
CBOMCTB (DyHKIIMH U MOCTPOEHUS IPpauKOB,;

- TPUMEHSATH IPOU3BOIHYIO /ISl IPOBEICHUS
NpUOJIMKEHHBIX BBIYUCICHUH, pelaTh 3aJauu
NPUKITIAIHOTO XapaKTepa Ha HaXO0XKJICHHUE
HanOOJIBIIET0 ¥ HAMMEHBIIETO 3HAYCHNUS,

- BBIYUCIATH B MPOCTEHUIINX CITy4asx IUIOMIAAN
1 00BEMBI C HCIIOIB30BAHHEM ONPEICIICHHOTO
UHTErpana.

KOHTPOJILHOH paboTHI,

- OLEHKa pPe3y/IbTaTOB MAaTEMaTHUECKUX
JTUKTAHTOB,

- OLIEHKA Pe3y/bTaTOB PEIIECHUS YIPaKHEHUM,
- OIIEHKA Pe3yJIbTaTOB BBIMOJIHEHUS
WH/IMBUTyalIbHbIX 331aHUH;

- OIIEHKA YCBOCHMS MaTEeMaTUUYECKUX NOHATUH U
bopmyu;

- OIICHKA BBINOJIHEHUSI JJOMAIIHUX
MIPOBEPOYHBIX PAbOT;

- OILICHKA IPABUJIBHOCTH PEIICHUI
KOHTPOJIbHBIX 33/IaHUl MIPU MOATOTOBKE K
KOHTPOJIbHBIM paboTaM;

— pflaThb palilMOHAJIbHEBIC, ITIOKA3aTCIIbHEIC,
JorapupMHUECKUE, TPUTOHOMETPUIECKHE
YpaBHCHHA, CBOAANIUCCA K JIMHEUHBIM U
KBaJApaTHBIM, a TAKIKC aHAJIOTUYHBIC HCPABCHCTBA
U CUCTEMHI,

- HCIIOJIb30BaTh rpa)uuecKuil METO1 peIIeHus
ypaBHEHHIA U HEPABEHCTB,;

- H300paXxkaTh Ha KOOPIMHATHOM TIIOCKOCTH
pelleHrs YypaBHEHHH, HEPABEHCTB M CHCTEM C
JIBYMsI HEU3BECTHBIMU;

- COCTaBJIATH U PEIIaTh YPaBHEHUS U
HEPaBEHCTBA, CBA3BIBAIOIINE HEU3BECTHBIE
BEJINYMHBI B TEKCTOBBIX (B TOM YHCIIE
NPUKIAJHBIX) 33a4ax.

- OIICHKA PE3yJIbTAaTOB BBIITOJIHEHUS
KOHTpPOJIbHBIX padoT;

- OIIEHKAa PE3yJIbTaTOB MaTeMaTHIECKUX
JTUKTAHTOB,

- OIICHKA Pe3yJIbTaTOB PELICHHS YIPAKHEHUH;

- OIICHKA PE3yJIbTAaTOB BBIMOJIHEHUS
WHIUBUIYyaIbHBIX 33JaHUH;

- OIICHKA YCBOCHMS MaTEeMaTUUYECKUX NOHATUH U
bopmyr;

- OIICHKA BBIMOJIHEHUSI JJOMAITHUX
MIPOBEPOYHBIX padoT;

- OIIEHKa MPaBHJILHOCTU PeLICHUI
KOHTPOJIBHBIX 33/IaHUi MTPU MOATOTOBKE K
KOHTPOJIBHBIM paboTaM;

- paclo3HaBaTh HA YEPTEIKAX U MOJCIIIX
MIPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHTH
TpeXMEpPHBIE OOBEKTHI C UX OTICAHUSIMH,
M300paKCHUSIMU;

- ONHCHIBATh B3AMMHOE PACIIOJIOKEHUE TIPSIMBIX
Y TUTOCKOCTEH B MMPOCTPAHCTBE, apryMEHTUPOBATH
CBOM CYXKICHHS 00 3TOM PaCIOJIOKEHUH;

- AHAJIM3UPOBATH B MPOCTEUIINX CITydasx
B3aMMHOE PACIIOJIOKEHHE 0OBEKTOB B
MIPOCTPAHCTBE;

- u300pakaThb OCHOBHBIC MHOTOTPAHHUKHU U
KPYTJIbIC TEJla; BHIIOIHATH YSPTEIKHU 110 YCIOBUSIM
3a/1ad,

- CTPOUTH NPOCTEHIINE CCUCHUS KyDa, IPU3MBI,
MU PaMHU/JIBI,

- pemath INIAHUMETPUYECKUE U MPOCTEUIITHE
CTepEOMETPUICCKHEC 3a/1a9l Ha HAX0XKICHHE
TrE€OMETPHUCCKUX BEIMYHMH (IJIHH, YIJIOB,
IUIOIIA/ICH, 00HEMOB);

- HCIOJIb30BATh MIPH PEIICHUN
CTEpEOMETPUIECKIX 33J1a4 TJIAHUMETPUICCKHEC
(aKThl U METOIHI,

- TPOBOJUTH JI0OKA3aTEIbHBIC PACCYKICHUS B
XOJIe PEIICHUS 3a/1a4.

- OIICHKA PE3yJIbTAaTOB BBIITOJHEHUS
KOHTPOJIbHBIX padoT;

- OILICHKA Pe3yJIbTATOB PELICHUS
reOMETPUUECKUX 3a]1a4,

- OIICHKA Pe3yJIbTaTOB BBITIOJIHEHUS
WH/IMBHTyaJIbHBIX 33/1aHUH;

- OIICHKA YCBOCHMS MaTeMaTHYECKUX NOHATUH U
bopmyi;

- OIICHKA HaBBIKOB BBIYMCIICHUN 3HAUEHUI
reoOMeTPHUECKUX BEINYUH Ha
MHUKPOKAIIBKYISATOPE;

- OLICHKA BBIMTOJHEHUS JJOMAITHUX
POBEPOYHBIX padoT;

- OLEHKa NPaBUIBHOCTH OTBETOB Ha
KOHTPOJIBHBIE BOTIPOCHI M TOTOBHOCTH CTYJCHTOB

K YPOKY.
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