[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
WHdopmaLus 0 Bnagenbue: MuHHCTepE¢TBO HAYKH U BbICHIEro oopasoBanus P@
®WO: banammp3oes Hasum JinopnHoBMY

[lomxHocTb: PexTop !
Tara nognncanms: 23'1(8%12%%9&%0e rocyap¢TBeHHOe OK0KeTHOe 00pa30oBaTe/IbHOE YUpeKIeHne

YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICILIEr0 00pasoBaHus

5cf0d689e80f49a334f6a4ba58e91f3326b9926

«HareeTaHeKi TOCYAapCTBEHHbIH TEXHUYECKUI YHUBEPCUTET

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI

JuctuniamHa C00.02.01 MaTremaTuka

MHJIEKC U HaUMEHOBaHKe AucUuILIHHbL 1o OIIOIT

IUIA COELUATIEHOCTHU 43.02.15 IloBapckoe M KOHAUTEPCKOE /1€J10

KOJ Y II0JIHOC HAMMEHOBAHUE CIICUHUAIBHOCTH

OCHOBHOe€ 00111ee 00pa3oBaHme,

ypoBeHb 00pa3oBaHusi, Ha 6a3e koroporo ocBauBaetcs [1IICC3

daxynpTeT cpeaHero npogeccuoHAILHOr0 00pa3oBaHusl,

HaNMCHOBaHUEC q)aKyJ'IbTCTa, TJI€ BEACTCA JUCHUIIIMHA

Kadenpa BbICIIIEl MATEMATUKHU

HaWMMCHOBaHHUE ka(bez[pm, 3a KOTOpOﬁ 3aKpervieHa JUCUUILINHA

dopma 00yueHus OYHast

OYHasl, 3a09Has

r. Maxauxkana - 2022



Mporpamma cocTaBfieHa B COOTBETCTBUM € TpeboBaHuAMM ®IOC CIMO/COO no cneumatbHO-

ctn 43.02.05 NoBapcKoe U KOHAMTEPCKOE Ae/10 € y4eToM pekomeHaaumii u OMOIM CroO no cneuu-
a/lbHOCTW.

Pa3paboTumk dQjUceHI- Abunosa ®.B., K.q0.-M.H., JOLEHT

nognucey (PUO yu. cTeneHb, yu. 38aHME)

« -7 » 2022 r.

3aB. Kaeapoi, 3a KOTOPOWA 3aKpensieHa AUCLMMINHA
d{kpC*£ef~ Abunosa ®.B.. K.(0.-M.H., JOLEHT

NoAn1ch (PUO yu. cTeneHb, yu. 3BaHNE)

« 8 » /] 2022 .

3aB. BbIMyCcKatoLLe Kadegpoi rno gaHHOW cneunasibHoOCTH
Jdemuposa A.®., 4.T.H., npogeccop

(PNO yu. CTEI'IeHb Y. 3BaHVIe)

« -Sf » 2022 .

Mporpamma ofo6peHa Ha 3acefaHMn MNpPeAMETHON (UMKIOBOI) KOMUCCUM CheLmanbHOCTU

43.02.05 TlMoBapcKoe M KOHAMTEPCKOE Aeso

oT 30 Hos6ps 2022 roga, NPOTOKOoN Ne3.

Mpeacegatens NpeamMeTHOM (LMKI0BOM) KOMUCCUN

Oemuposa A.®., 4.T.H., npodeccop

(PNO yu. CTeI‘IEHb yu. 3BaHV|e)



COJAEPKAHHME

1. OOmas xapakTepucTuka padodeil mporpaMMbl y4eOHOU TUCHUIUIUAHEL. . ......... 4
2. CTpyKTypa U COACPKAHUE YUCOHOM MACTIUTITHHBL . .. .vveneseenteenneeenneenneennans 6
3. YcnoBust peanu3aiui Y4€OHON JUCITUTITIHBL. ... uvveenteennreeneenneennneannennn. 17

4. KoHTpOJIb U OLIEHKA PE3YJIbTaTOB OCBOEHUS yU€OHOU NUCUUIUIUHEI. . ............18



1. OBIIASI XAPAKTEPUCTHKA PABOYEI IPOTPAMMBI YUEBHOIA
TACHATIITAHBI

1.1. Mecto AMCUMIIIMHBI B CTPYKTYpe OCHOBHOM npogeccnoHAIbHOM
00pa3oBaTe/IbLHOI MPOrpamMMbl

VYuebnas mucnumimHa «COO.02.01 Marematuka» OTHOCUTCA K ydeOHomy 1ukiy «COO.
Cpennee obmiee oOpazoBanue» pazaena «OIl. ObmeobdpazoBaTtensHas nmoaroroska» [NIICC3.

PaGowass mporpamMMa AWCHMIUIMHBI SIBJSIETCS YacThlO OCHOBHOM  MpodeccCHOHATbHON
oOpa3zoBarenbHOI mporpamMmsl B cootBeTcTBUU ¢ PI'OC CIIO no cnenmanpHocTr 43.02.15 [ToBapckoe
¥ KOHJUTEPCKOE N0 I 00YyJaroIuXxcsi, MMEIOIMX OCHOBHOE 001Iee 00pa3oBaHuE, IO MpOorpaMMe
0a30BOH MTOATOTOBKH.

[IporpamMma pa3paborana Ha ocHoBe TpeboBanuit PI'OC cpeanero mnpodeccnoHaIBFHOTO
00pa3oBaHMsI M CPEIHEro OOIMmero oOpa3oBaHMs, MPEIBSIBISEMBIX K CTPYKTYpE, COINCPKaHUI0 W
pe3yJbTaTaM OCBOEHHUS YUeOHOU AMCHUTUIMHBI « MaTeMaTuka.

1.2 O6mas xapakTepucTHKa y4eOHOM AU CHHUIIIMHBI

N3yueHne y4uyeOHOM IUCHUIUIMHBI  CIIOCOOCTBYeT 0O€CHEeYeHHI0O CPOPMUPOBAHHOCTH
IPEACTABICHUN O COLMANBHBIX, KYJIbTYPHBIX U UCTOPHUUECKUX (PaKTOpax CTAHOBJIEHUS MaTEMaTHKH;
JIOTUYECKOr0, aIrOPUTMUYECKOTO U MaTEMAaTHYECKOI0 MBIIIJICHUS; YMEHUN IIPUMEHATH I10JIy4YEHHBIE
3HaHUS TIpY  PELICHUM pa3IM4HBIX 3a4ad; I[PEACTAaBICHHH O MAaTeMaTHKe KaK 4acTH
00111€4eTI0BEYECKON KyJIbTYphl, YHUBEPCAJIBHOM S3bIKE€ HAyKH, MO3BOJIIOLIEM ONHUCBHIBATH U HU3y4aTh
pealibHblE IIPOLIECCH U SIBIICHHUS.

1.3 Heaum u TpeOoBaHHWs K Ppe3yJbTaTaM OCBOEHHsI 00IIe00pa3oBaTeJbLHOH Yy4eOHOI
AUCHUTTHHBI

IIporpamMmma opreHTHPOBAaHA HA JOCTUKEHHE CJIEAYIOIIHX IeJei:

Copepxanue nporpammbl «MaTemaTiKa» HaAIPaBJIEHHO HA JOCTUXKEHUE CIEAYIOMIUX 1IEJICH:

— ¢opmupoBaHue Yy OOYYAIOIIUXCS TMPEACTABICHUH O pOJIM W MECTe MaTeMaTHKH B
COBPEMEHHOM OOIIEeCTBE, O CIOCO0aX OMHCAaHHWS HAa MaTeMaTHUYECKOM S3bIKE SBICHUI pearbHOro
MUpa;

— (bOpMPIpOBaHI/Ie y o6yqa}omnxc51 YMCHI/Iﬁ BJIaJICHUA METOAAMH JI0KA3aTCJIILCTB U aJITOPUTMOB
PCUICHUS,; YMCHI/Iﬁ HUX TMPUMCHATH OJIA BbIIIOJHCHUA HpO(l)CCCI/IOHaJ'II)HBIX 3aJia4, IIPOBOAUTDH
JA0Ka3aTCJIbHBIC PACCYKACHUA B XOAC PCHICHUA 3aaa4;

— Ppas3BUTUC Y 06yqa}om1/1xcx MMO3HABATCIIbHBIX MHTCPCCOB, MHTCIIJICKTYAJbHBIX TBOPYCCKHUX
CII0OCOOHOCTEN IMyTEM OCBOCHHA H©W HCHOJB30BAHUA MATCMATHUYCCKHUX METOAOB IpHU UIYUCHUUN
Pa3NUYHBIX Y4EOHBIX TPEIMETOB;

— BIIaJICHUE MaTEeMaTHYeCKON KYJIbTYPOH U IMPOCTPAHCTBEHHBIM MBIIIJIEHUEM, CIIOCOOHOCTHIO
aHAJIM3UPOBATH U OLIEHWBATh HH(OPMAIUIO B cpefie 00pa30BaTeNbHBIX U COLUATIbHBIX KOMMYHHKAI] M.

B pamkax mnporpamMmbl y4yeOHOW IUCHUIUIMHBI OOYYalOIIMMHCS OCBAWBAIOTCA yMEHUS U
3HaHUA.

Kon OK YMenns 3HAHHUA
OK 01 V1 pacnio3HaBarh 3a1a4y u/uim npobsiemy B[31  akTyaibHBI NPOQECCHOHANBHBIA |
Bei0mpars npoecCHOHAIPHOM — W/WJIM  COLMAIBHOM |COLMATbHBIA  KOHTEKCT, B  KOTOPOM
CI10COOBI PEIEHNS | oyrekcre; IPUXOMUTCS PabOTaTh U JKHTE;
safad .| Y2 ananmusupoBarh 3afady W/uiM npodiemy|32 TpYyIHOCTH M PHUCKH, CBSI3aHHBIE C
NMPO(ECCHOHANBHOM yf prinenaTs eé coCTABHBIC YaCTH; CONYTCTBYIOIIMMH BUIAMH JICSITEIILHOCTH, a
Hﬂgﬁzig’gﬁgg < V3 onpenensaTh dTanbl PpEUICHUS 3a1a4l;  |TAKke WX MPUYUHBI M CIIOCOOBI WX
p Y4 BbIBIATE W APPEKTHBHO HMCKATh|PEAOTBPAIICHHUS;
pasIIIHbIM nHpopMaIui, HeOOXOUMYIO ISl pelieH:s| 33 OCHOBHBIC MCTOYHUKUA WH(OPMALMHA U
KOHTEKCTaM |34 nauu v/vim npoBIIEMBL, PeCYpCHI Il PELIeHHs 3a1ad U MPOoOJeM B
V5 cocTaBnATh M1aH JIEHCTBUH; npoecCHOHATEHOM — W/WIA  COLUAILHOM
VY6 onpenenuTh HEOOXOAUMBIE PECYPChI;  |KOHTEKCTE;

VY7 yuuThIBaTh BpeMEHHbIE OrpaHUYeHUs M|34 CTPYKTYpY IUIaHa JUIs pellieHHs 3a/1ad;

CPOKHM TIpH PpEHIEHWH TPOQEeCCHOHANBHBIX|35 3HAYMMOCTh IUTAHUPOBAaHUS  BCETO
3aja4; pabodero mporecca, Kak BBICTPaWBAaTh
Y8 BuameTh aKkTyalbHBIMHA  MeToaaMu| 3P eKkTUBHYIO paboTy H  pacrupeneisTh
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paboThl B MpOoQ)eCCHOHATBHON U CMEKHBIX
cepax;

VY9 peanu3oBaTh COCTABJICHHBIN IJIaH;

V10 pabotaTh B UBMEHSIIOIIMXCS YCIOBUSIX,
B TOM YHCJIE B CTPECCOBBIX;

V11 oueHuBaTh pe3yabTaT U MOCICIACTBUS
CBOMX JEHCTBUM (CaMOCTOSITENBHO WM C

pabouee Bpems;

36 MeTozbl padoTHl B MPodecCHOHAIBHON 1
CMEKHBIX c£epax;

37 aJrOpUTMBI BHITIOJHEHUS Pa0dOT B
npodecCHOHATBHON M CMEXHBIX 00JIaCTsX;
38 MOPSIIOK OIEHKH PE3yJbTaTOB PEIICHUS
3a7a4 Mpo(ecCHOHATBHOM JesTeIbHOCTH.

ITOMOIIIbIO HACTABHHUKA)..

OcBoenue coaepkanus ydeOHOW aucuuiuiiHbl «Martematuka, anredOpa ©  Havana
MaTeMaTUYECKOr0 aHajlnu3a, TeOMeTpus» Oo0ecrneunBaeT JOCTHKEHUE CTYJEHTaMH CIIECAYIOIUX
pE3YJIbTATOB:

1) JINYHOCTHBIX:

JI1chopMHUPOBaHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOI'O Ha JMANOre KyJbTYp, a TaKKe Pa3iIHMYHBIX (OpM
0O0IIIECTBEHHOI O CO3HAHMSI, 0CO3HAHNE CBOETO MECTa B MOJUKYJIbTYPHOM MHUPE;

JI2 HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMH, AETbMU MIQJIIET0 BO3pacra, B3POCIBIMU B
00pa3oBaTenbHON, 00IIECTBEHHO MOJIE3HOM, Y4eOHO -1 CCIeA0BATEIbCKOM, MPOSKTHON U APYTUX BUAAX
JeSITENIbHOCTH;

JI3 roroBHOCT, M CHOCOOHOCTH K OOpa3OBaHHIO, B TOM YHCIE CaMOOOpa30BaHHIO, Ha
IPOTSDKEHUH BCEH JKM3HU; CO3HATEJIbHOE OTHOIIEHHE K HEIPEPhIBHOMY 00pa30BaHUIO KaK YCJIOBHUIO
ycremHol npodeccnoHanbHONi U 00LIIECTBEHHOH 1eATeIbHOCTH;

JI4 ocozHaHHBIM BbIOOp Oynymied mpodeccuu U BO3MOXKHOCTEH peajM3alud COOCTBEHHBIX
JKU3HEHHBIX TJIaHOB; OTHOIIEHHE K MPO(EeCCHOHANBHON NESITENbHOCTH KaK BO3MOXXHOCTH Yy4acTus B
pELLIEHUH JTMYHBIX, OOLIECTBEHHBIX, FOCY1apCTBEHHBIX, O0IIEHAIIMOHAIbHBIX [TPO0IEM;

2) MeranpeaMeTHBIX:

M1 yMmeHue CaMOCTOATENbHO OIpPENeNsiTh LEIN JEATEIbHOCTH M COCTaBIATH ILJIaHbBI
JeSITeIbHOCTH; CaMOCTOSITEIbHO OCYIIECTBISTh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH J1ESITEIbHOCTD;
HCI0JIb30BaTh BCE BO3MOKHBIE PECYPCHI AJIsI TOCTUKEHHS TOCTABICHHBIX 1€1e U pealu3aliy IJIaHOB
JeSITEIbHOCTU; BBIOMPATh YCIEIIHbIE CTPATETUU B PA3JIMUHBIX CUTYyalUsX;

M2 BnajgeHWe HaBBIKAMH I[O3HABATEIBHOM, Y4EOHO-MCCIIEOBATEIHCKOH W TMPOEKTHOU
JeSITEeIbHOCTH, HaBBIKAMU pa3pellieHus: MpobieM; CiocOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIbHOMY
MOKCKY METO/IOB PEIICHUs TPAKTUYECKUX 3a/a4, IPUMEHEHUIO PAa3JIMYHBIX METO/10B MTO3HAH U

M3 TroTOBHOCTP M CIIOCOOHOCTb K CaMOCTOSITENHbHOH WH(OPMAIMOHHO-TI03HABATEIbHOM
JIeATeIbHOCTH, BJIaJICHHME HAaBBIKAMH TOJYyYEeHHUS HE0O0XOoAMMOW HMH(MOpMAlMU U3 CIOBapedl pasHBIX
TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX UCTOUHHUKAX UH(POPMALIMH, KPUTUUECKU OLIEHUBAThH U
UHTEPIPETUPOBATh UH(OPMaLIKIO, TOTyYaeMYI0 U3 Pa3IMYHbIX HCTOYHUKOB;

M4 ymMmeHHe HCHOJb30BaTh CPEACTBa MH(OPMALMOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUI
(manee - WMKT) B pemeHMM KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX M OpPraHU3alMOHHBIX 3a/ad C
co0/oIeHneM TpeOOBAaHUN SPrOHOMUKHM, TEXHUKH O€30MacHOCTH, T'MTHUEHBI, pecypcocOepekeHus,
IIPABOBBIX U 3TUYECKUX HOPM, HOpM MH(POPMAIIMOHHOM 0e30MacHOCTH;

3) IIpeaMeTHBIX:

[Tl chopmMupOBaHHOCTH MPEACTABICHUI O MaTEeMaTHKE KaK 4acTH MHPOBOM KyJIbTYphl U O
MeCTe MaTEMAaTHKH B COBPEMEHHOH LIMBHUIU3ALIMU, O CIIOCO0AX OMUCAHUS HA MAaTEMaTHUYECKOM SI3bIKE
SBJICHUI peasbHOr0 MUPA;

[12 chopmupoBaHHOCTH TPENCTABJICHUNA O MATEMATHYECKHUX TOHATUAX KaK O BaKHEUIIUX
MaTEeMaTUYECKUX MOJENSIX, MO3BOJSIIONIMX ONHMCHIBATH U HM3y4yaThb pa3HbIe MPOLIECCHl U SIBJICHUS;
MOHMMaHHE BO3MOXXHOCTH aKCHOMAaTUYECKOr0 MOCTPOCHUS MaTEMaTHUECKUX TEOPHIA;

[13 BrnajgeHue MeTOJaMU JIOKA3aTENbCTB W aNTOPUTMOB pELIECHUS; YMEHUE UX MPUMEHSTb,
IIPOBOJIUTH 10Ka3aTENIbHBIE PACCYKIEHUS B X0/1€ PELICHUS 3a]1a4;

I14 BnageHwe CTaHJAPTHBIMM IpUEMaMH pPELIEHUS PALMOHAIBHBIX W HPPALMOHAJIBHBIX,
MOKA3aTeNbHbIX, CTENEeHHbIX, TPUTOHOMETPUYECKUX ypPAaBHEHUH M HEPABEHCTB, HX CHCTEM;
UCIOJb30BAaHUE T'OTOBBIX KOMIIBIOTEPHBIX MpPOTrpamMM, B TOM YHUCIE IS TOWUCKA MYTH pPELIEHHUS U
WUTIOCTPALUY PElIeHUs] YpPaBHEHUI U HEPABEHCTB;

I15 chopMUpOBAaHHOCTh TMpENCTaBICHH 00 OCHOBHBIX TIOHSTHSAX,
MaTEMaTUYECKOr 0 aHaJIM3a;

nacaix Mu METoaax



I16 BnameHMe OCHOBHBIMHM IOHATHUAMHM O IJIOCKMX W INPOCTPAHCTBEHHBIX TI'€OMETPHUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; C()OPMHUPOBAHHOCTh YMEHHsI paclio3HaBaTh HA YEPTEXKaAX, MOJEIIX
U B peaJlbHOM MHpPE reoMeTpHueckue (GUrypbl; IPUMEHEHHE M3YUEHHBIX CBOHCTB I€OMETPUYECKHX
buryp u popmyn I pereHus FeOMeTPHY eCKUX 3a]a4 U 3a/1a4 C IPAKTUYECKUM COZIepPIKaHUEM

I17 chopMupoBaHHOCTH MPEICTAaBICHUM O MpoLEeccax U SIBJICHUSAX, UMEIOLIUX BEPOSTHOCTHBII
XapakTep, O CTaTHUCTUYECKUX 3aKOHOMEPHOCTSX B pEAJTbHOM MHpE, 00 OCHOBHBIX IOHSATHSIX
IEMEHTAPHON TEOPUHM BEPOSTHOCTEH; YMEHUN HAXOAUTh U OLICHMBAThb BEPOATHOCTH HACTYIJICHUS
COOBITMH B MPOCTEHIIMX NPAKTHYECKUX CUTYallUsX U OCHOBHBIC XapaKTEPUCTHKH CIydalHbIX
BEJIMYUH;

I18 BiageHHE HABBIKAMM HCIOJB30BAaHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOrpamMM IpPU PELICHUU
3a/1ad4;

I19 chopmMupoBaHHOCTH MPENCTABIEHUH O HEOOXOJUMOCTH J10KAa3aTeIbCTB NP 0OOCHOBAHUU
MaTEMaTUYECKUX YTBEPKIECHUN U POJIM AKCHOMATUKH B IPOBEIECHNUN JE€NYKTUBHBIX PacCyKICHUH;

IT10 copMupoBaHHOCTH MOHATHIHOIO anmapaTa M0 OCHOBHBIM pa3jiesiaM Kypca MaTeMaTHKU;
3HAaHMM OCHOBHBIX Te€OpeM, (OpMyJT M yMEHUS HMX NPUMEHSATh; YMEHMs JOKa3blBaTb TEOPEMBI U
HaXOJIUTh HECTaHAAPTHBIE CIIOCOOBI pEeIIeHUs 3a/1a4;

IT11 cdopMupOBaHHOCTL yMEHMH MOJEIUPOBATH peEaJbHBIE CUTYyallMHM, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEH, NHTEPIPETUPOBATH OJTYYEHHbIM PE3YJIbTAT;

IT12 copMupoBaHHOCTH MPECTABICHUH 00 OCHOBHBIX MOHATUSX MaTEMaTUYECKOrO aHalM3a
U UX CBOWCTBaX, BIAJEHME YMEHHMEM XapaKTepU30BaTh IOBeIEHHE (QYHKIHH, HCIOJIb30BaHUE
IIOJIYYECHHBIX 3HaHWUM JUUIs1 ONIMCAHUS U aHAJIN3A PeaIbHbIX 3aBUCUMOCTEN;

IT113 BilageHue yMEHHSIMHM COCTaBJIECHUS BEPOSATHOCTHBIX MOJEJIEH IO YCIOBHIO 3aJa4d U
BBIUMCIICHHUS BEPOATHOCTU HACTYIUIEHHS COOBITHH, B TOM 4YHCIE€ C TNpuUMEHeHHeM (opMyI
KOMOMHATOPUKU M OCHOBHBIX TEOPEM TEOPUH BEPOSTHOCTEH; MCCIENOBAHUS CIyYalHbIX BEJIUYHMH IO
UX pacIlpeesIeHuIO.

2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JUCIUIIINHBI
2.1. O0beM yueOHOM AMCHMIJIMHBI M BUABI Y4eOHOii padoThI

O0bem B yacax
o4yHas popma 00yyeHus

Bux yueOHoit padoThl

O0bem o00pa3oBaTeIbHOI NPOrPpaMMbl y4eOHOI

AUCHUTLIHHBI 253
O0beM padoThl 00yUaIOLIMXCH BO B3aMMO/1€iiCTBUM C 253
npenojaBareyiemM:

B TOM YHCJIE:

TEOPETUYECKOE 00yUeHNE 36/43
MIPAKTUYECKUE 3aHATHUS 72/80

nabopaTopHbIE pabOTHI

KOHTPOJIbHbIE pabOThI

KypcoBas paboTa (IIpoeKT)

KOHCYJIbTAI[U! 4

CamocrosiTesibHAas padoTa

IIpumepHasi TeMaTHKA KYPCOBBIX pa0doT (IIpH HAJTHMYMH)

IIpome:xyTouHas arTectanus B popMe 3k3aMeHa/3aueTa 2 cemectp/aK3amed (18 )




2.2 TemaTH4ecKHUH IUIAaH U coAepKaHUe YIeOHOM IMCUMIIINHBI

HaumenoBanue
pa3aesioB M TeM

Conep:xkanue yueOHOro MarepuaJa,
JIEKIIMH, TPAKTHYECKHE U JJA00pATOPHbIE 3aHATHS

O0beM
JacoB

YpoBeHnb
*%
OCBOECHHUS

1

2

4

| cemecTp

Pa3znen 1. Auiredpa u Havyaj

a aHaJIn3a

Tema 1.1.
PasButHe TOHIATHS O YU CIIE

Conep:xanue yueOHOro Mmarepuajia
1. Brenenue. Llenblie u panrioHanbHbIE
yucina. J[eicTBUTENbHBIE YHACIA.

2. IIpuGnurkeHHble BHIUKCIICHHUS.

3. KoMIlIeKCHBIE YHUCIIa.

B TOM YMCJI€ NPAKTUYICCKHUX 3aHATHH

10

[IpakTHueckoe 3ansTue 1.
1. Lenble 1 parioHaabHbIC YHCIA.
2. JleiicTBUTEIbHBIC YK CIA.

[Ipaktnyeckoe 3ansaTue 2.
1. [TpuGnu>keHHbIE BHIUMCICHHUS.

[IpakTuueckoe 3ausTHE 3.
1. BeimonHeHue apudMeTHIeCKUX
JIEUCTBUM C palliOHATHLHBIMU YHCJIAMU.

[Ipaktuueckoe 3ansTue 4.
1. KommiekcHbIe yncia u
apru(PMETHIECKUE OTEPAIMH HAJT HUMH.

[IpakTHueckoe 3aHsATHE 5.

1. AnreGpanueckasi U TpPUroHOMETpUYECKasi popMa 3aIMCH KOMIIJIEKCHOT'O YHCIA.
2. Apudmernyeckue nericTBUs Ha/

KOMIUIEKCHBIMH YHCIIAMH.

1,2,3

Tema 1.2.
Kophu, crenenun

Conep:xanue yueOHOIro MaTepuasia

1. Kopuu u crenenu. KopHu HaTypaJabHOM CTEEHU U3 YHCIA M UX CBOMCTBA.
2. CterieHb ¢ pallMOHAJIBHBIM ITOKA3aTENEM.

3. Crenenu ¢ Z[GﬁCTBI/ITGJ'II;HBIMI/I

MOKa3aTENSIMU.

B TOM YMCJI€ NPAKTUYICCKHX 3aHATHH

14

[Ipaktuueckoe 3anstue 1.
1. Kopuu u crenenu. KopHu HaTypajabHOW CTENEHU W3 YHCIIA U UX CBOMCTBA.

1,2,3




IMpakTrueckoe 3ausTHe 2. 2
1. Crenenp ¢ pallMOHAJIBHBIM [TOKA3aTEIEM.
2. CreneHu ¢ IeiiCTBUTEIbHBIMU
MIOKA3aTEISIMH.
[IpakTHueckoe 3ausTHE 3. 2
1. IIpeobpa3oBanue anredpandecKux
BBIPaKCHUU.
[IpakTueckoe 3ausTHE 4. 2
1. [IpeoOpa3zoBaHue palliOHATbHBIX BHIPAKECHHII.
[MpakTrdeckoe 3aHsTHE 5. 2
1. IIpeoOpa3oBanue
UppalOHAJIbHBIX BHIPAKEHHI.
[MpakTuueckoe 3austue 6. 2
1. IIpeoOpa3oBaHuEe CTENEHHBIX
BBIPAKCHUH.
IIpaktuueckoe 3ansarue 7. 2
1. IIpeoOpa3oBaHue MMOKa3aTeIbHbIX
BBIPAKEHUH.
Tema 1.3. Conep:xanue yaedOHOro Marepuajia 7 1,2,3
DyHKIMH, UX CBOMCTBA U 1. ®ynkuun. Obnacte onpeneaeHuss 1 MHOKECTBO 3HAUCHUM.
rpadukm. 2. I'paduk dpynakmuu. [Toctpoenue rpagukoB. MOHOTOHHOCTh ()YHKITHH.
CreneHHsle, 3. UetHocTh U HeueTHOCTh (QyHKIMH. [leprHoauIHOCTh, OrpaHUYEHHOCTD.
MOKa3aTeIbHbIE, 4. Cnoxnas pynkuus. ['paduk odpatHol GyHKIINUH.
norapumMudeckue 5. CrenenHas GyHKIMS ¢ HATYpAIbHBIM MTOKa3aTeneM, e€ CBOiCcTBa 1 rpaduk.
GyHKIMN 6. [TokazatensHas GyHKIUS, €€ CBOWCTBA U TpaduK.
7. Jlorapudm uncna. OcHOoBHOE Jorapudmudeckoe ToxkaecTBo. [IpaBuna neicTBuii ¢
Jorapudpmamu.
8. Jlorapudmuueckasi GyHKIHs, €€ CBOWCTBA U rpaduK.
B TOM YHCJIE€ NPAKTHYECKUX 3aHATHH 14
[IpakTueckoe 3ausaTus 1. 2
1. TToctpoenue rpadukoB PYHKIIUN N0 «TOUKAM» M K10 ITPOMEKYTKAM) .
IMpakTiueckoe 3aHsTHE 2. 2
1. UccnenoBanue GyHKIIMH HA MOHOTOHHOCTb, Y€THOCTD, IEPUOIUYHOCTD.
IMpakTHyeckoe 3aHsTHS 3. 2
1. ITouck oOpaTHOM QYHKIIMU. AprudMETHYECKUE ONepaK HaJT (DYHKIUSIMH.
IMpakTrueckoe 3ausTue 4. 2

1. TIpeoOpa3zoBanus rpadukoB. PactsikeHne u cxxatue rpadukoB.




[IpakTHueckoe 3aHATHUS O.
1. Jlorapudm uncna. OcHoBHOE Jorapupmudeckoe ToxaectBo. [IpaBuiia gericTBuii ¢
Jorapupmamu.

[Ipaktuueckoe 3anstue 6.
1. Bemykinocts QyHKIHH.
2. I'paduku 1poOHO-TMHENHBIX QYHKIIUH.

[IpakTueckoe 3aHATHS 7.

1. TTapannenbHbIi NEpeHOC, CUMMETPUS OTHOCUTEIBHO OCEH KOOpAUHAT U CUMMETpPHUS
OTHOCHUTEIBHO Hayajaa KOOPAUHAT, CAMMETPHSI OTHOCUTEIBHO MPSMON Yy = X, paCTSDKEHHE U
CKAaTHE BJIOJIb OCEH KOOPIMHAT.

2. Ilepexoly K HOBOMY OCHOBAHHIO.

Tema 1.4.
YpaBHEHUS U HEPABEHCTBA

Conep:kanue y4e0HOIro MaTepuasia

1. Pemenue pannoHanbHbIX, 10KA3aTEIbHBIX, JIOTAapU(PMUUECKUX YPAaBHEHUIN U HEPABEHCTB.

2. PemieHne uppannoHaabHbIX YpaBHEHUH.

3. OcHoBHbIE TPUEMBI PEILIEHHsI CUCTEM ypaBHEHUN. PABHOCHIIBHOCTD YpaBHEHHH, HEPABEHCTB,
CUCTEM.

4. Pemienue cucteM ypaBHEHUI ¢ IByMsI HEU3BECTHBIMU. PellleHue cucteM HEpaBeHCTB C OJIHOM
TepEeMEHHOM.

5. Jloka3zarenbcTBa HepaBeHCTB. Meron nnTepBaiioB. IHTepnperanus pe3yabpTara, yueT peaabHbIX
OTpaHUYCHH.

B TOM YHCJIC NPAKTUHYCCKUX 3aHATHH

10

[Ipaktnueckoe 3ansTue 1.
1. Pemennie panimoHaabHBIX, TOKA3aTENbHBIX, JIOTAPH (OMUUECKHX YPaBHEHUH.

[IpakTrueckoe 3aHaTue?.
1. Pemenne paiimoHaIbHbBIX, MOKA3aTEIbHBIX, JIOTAPUPMHUECKUX HEPABEHCTB.

[IpakTueckoe 3ausATHES.
1. Vicnonb3oBanue CBOMCTB U rpadukoB GYHKIUN MTPH PEIICHUN YPABHEHUN U HEPABEHCTB.

[IpakTueckoe 3ansaTHe 4.
1. [IpuMeHeHnEe MaTEeMaTHYECKIUX METO/IOB JIJISl PEIICHHSI COEePKATEIBHBIX 33a/a4 U3 Pa3IHIHBIX
obJiacTeil HayKU U IIPaKTHKH.

[IpakTueckoe 3ansaTHE 5.
1. M300pakeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHUH U HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU U UX CUCTEM.

1,2,3




Tema 1.5.
OCHOBBI TPUTOHOMETPUHU

Copep:kanue y4eOHOTo MaTepuasia

1. Panunannas mepa yria. BpamarensHoe 1BHKEHUE.

2. Onpenienenue cuHyca, KOCUHyca, TaHT€Hca U KoTaHreHca. CBOICTBa cUHYca, KOCHHYCa,
TaHTE€HCa U KOTAHT€HCa.

3. CooTHOIIEHUS! MEX]Ty TPUTOHOMETPHUYECKUMHU (PYHKIIUSMHU OJJHOTO U TOTO e YIJIa.

4. OcHOBHBIE TPUTOHOMETpUYECKHE ToxaecTBa. DOpPMYIIBI TPUBEIECHUS.

5. Ilpumenenue GpopMyI IpUBEACHUS B pelieHNH 3a1a4. PopMyIsl croxeHus. @opMyIisl
IBOWHOTO yria. @opMyJsl CyMMBI M pPa3HOCTH TPUTOHOMETPUYECKUX (PYHKITHA.

6. ApkcuHyC, apKKOCHHYC U apKTaHreHc yucia. [Ipocreiime TpuronoMeTpuyeckiue ypaBHEHHs U
HEPaBEHCTBA.

7. TpuroHomerpuyeckre PyHKIIMU U UX TPaPUKU, TEPUOJAUIHOCTh, OCHOBHOM MEPUO/I.

B TOM YMCJI€ NPAKTUYICCKHUX 3aHATHH

24

[Ipaktnueckoe 3ansatue 1.
1. Pagnannas mepa yria. BpamarenbHoe JBHKECHUE.

IIpakTuueckoe 3anstue 2.
1. Onpenenenue cunyca, KOCUHyca, TaHreHca U KoTaHreHca. CBoicTBa cuHyca, KOCUHYCa,
TaHT€HCa U KOTaHT€HCa.

[Ipaktnueckoe 3ansaTue 3.
1. CooTHOMLIEHUSI MEXKY TPUTOHOMETPUUYECKUMHU (DYHKIIMSIMH OZHOTO U TOTO e YIJa.

[Ipaktnueckoe 3ansaTue 4.
1. OcHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA.

[IpakTueckoe 3anaTHE 5.
1. ®opmynbl 1BOiTHOTO yria. @opMyIIbl CYMMBI M Pa3HOCTH TPUTOHOMETPUIECKIX () YHKITUH.

[TpakTuueckoe 3ansTue 6.
1. Yopouenue TpUroHOMeTpUY €CKUX BBIPAKEHUH.
2. Ilepexoj ¢ paiuaHHOIN Mepbl yIila B IpalyCHYIO U 00paTHO.

[IpakTueckoe 3ausTHE 7.
1. IIpumenenue Gpopmys NpUBEACHUS B PEIICHUU 3a]a4.
2. [Tpumenenune GopMyJI CIIOKCHHS B PEIICHUU 3a/1a4.

[TpakTuueckoe 3ansTue 8.
1. Ilpumenenue GpopmyJ1 1BOMHOrO yria B pelIeHUH 3a1a4.
2. [Ipumenenue GopmMyJs1 CyMMBbI U pa3HOCTH B PEIICHHUH 3aja4.

[Ipaktuyeckoe 3ansaTue 9.
1. IToctpoenue rpaukoB GyHKIUN
2. PemieHne npoCcTelIMX TPUTOHOMETPHUECKHUX YPAaBHEHHIH.

[TpakTrueckoe 3anstue 10.
1. Pemrenue npocTelmx TPUrOHOMETPUUECKUX YPABHEHUH.

2,3

10



[Ipaktnueckoe 3anstue 11.
1. TIIpocreiinme TpUrOHOMETPUY €CKHE HEPABEHCTBA.
2. ApkcuHycC, apKKOCHHYC, apKTAaHT'€HC YU CIIa.

[Ipaktuueckoe 3anstue 12. 2
1. Tpuronomerpuueckrue GYHKIIUU U UX TpadyKH, TEPUOIUIHOCTh, OCHOBHON TIEPUOI.
Wroro 3a Icemectp 108
llcemecTp
Copep:kanue y4eOHOIro MaTepuajia 6 1
Tema 1.6. 1. TlonsTue o npexnene nocienoBarenbHOCTH. CyllIECTBOBaHUE MPEEIa MOHOTOHHON
Hauvana maremMaTudeckoro | orpaHMYE€HHOMW MOCIIEN0BATeNbHOCTH. beckoHeuHO yObIBaroIIas reoMeTpruuecKkas mporpeccus u eé
aHanm3a CyMMa.
2. IlonsiTvie 0 MPOM3BOIHON €€ (PU3NIECKHI U TE€OMETPUIECKHIA CMBICI.
3. [IpaBuiio BRIYHCIIEHUS POU3BOIHEBIX. Y PaBHEHUE KacaTeIbHOH K TpaduKy PYHKIIHH.
[IpouzBoanbie 251eMeHTapHbIX (GyHKIUN. [Ipor3BoAHbIE TPUTOHOMETPHYECKUX (HYHKIIUH
4. [IpumeneHre TPOM3BOIHON K MCCIEOBAHUIO (PYHKIIMI U TOCTPOCHUIO IPpaUKOB
5. [IpousBoanas cinoxHoM u o6parHoit pynkunu. Bropas mpousBoanasi.
6. IIpaBuna Hax0XAeHUs TEPBOOOPA3HBIX.
7. [Inomanp kpuBoIMHENHOMN Tpanenuu. [ToHsTHe 00 onpeneIeHHOM HHTErpaJe.
8. Onpenenenue nepsoodOpazHoii. OCHOBHOE CBOMCTBO mepBooOpa3Hoii. Popmyna HeroTona—
JleitbHuna.
B TOM YHCJIe NIPAKTHYECKUX 3aHATUH 20
[Ipaktnueckoe 3ansTue 1. 2 2,3
1. Beiunciienue npou3BOAHBIX. BeIunclieHne MPOU3BOAHBIX CI0KHON (YHKIIMH.
[MpakTrdeckoe 3aHsATHE 2. 2
1. HaxoxxieHHe ypaBHEHHUH KacaTeIbHBIX K TpaduKy (QyHKIHH.
[MpakTuueckoe 3ausTre 3. 2
1. HaxoxaeHne mpoMexXyTKOB Bo3pacTaHus U yObiBanus pyHkiuil. HaxoxaeHue KpuTHIeCKux
TOYEK.
[IpakTueckoe 3ausTHE 4. 2
1. Beuncienue nepBooOpasHbIX.
[IpakTyeckoe 3ansaTHE D. 2
1. Briunciienue Heonpe1eJIeHHbIX HHTErPajIoB.
IMpakTiueckoe 3aHsTHE 6. 2
1. HaxoxaeHue mionaan KpuBOJMHEHHON Tparennu.
[IpakTrueckoe 3ansTue 7. 2
1. Briunciienue onpeneaeHHOro HHTerpaa.
IMpakTHueckoe 3aHsTHE 8. 2

1. Mcionb3oBaHue MpOU3BOJHON JUIsl HAXOXKAEHUS HAWTYUILEro PEIIeHUs B IPUKIaAHbIX 3a/1a4ax.
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[IpakTuueckoe 3austue 9.
1. HaxoxaeHune CKOpOCTH JJIsl UHTErpaia B (pU3UKe ¥ Te€OMETPUH.
2. [Ipon3BoaHbIe 00PAaTHON ()YHKIIMKM M KOMITO3UITUU () YHKIIHH.

[Ipaktuueckoe 3anstue 10.
1. Bropast mpousBoHas u €€ Gpu3ndecKuil CMBICT.

Tema 1.7. DnemeHTHI
KOMOWHATOPUKH U TCOPHH
BEPOSTHOCTEN

Copep:kanue y4e0OHOIro MaTepuajia

1. TabnuuHoe U rpaduuecKoe MpeacTaBIeHNE JAHHbIX.

2. OCHOBHBIE MOHATHS KOMOMHATOPUKH.

3. CoOpITHE, BEPOSITHOCTH COOBITHS, CIIOKEHUE U YMHOKCHHUE BEPOSATHOCTEH.

4. ®opmyna bunoma HeroToHa. CBoiicTBa OMHOMMHAIBHBIX KO3(PGUIIMEHTOB. TpeyroyibHuK
[Tackans.

5. [lonsaTre o HE3aBUCUMOCTH COOBITHH. JlucKkpeTHas ciaydaifHasi BETUYMHA, 3aKOH €€
pacrpezneseHusl.

B TOM YMCJI€ NPAKTUYICCKHUX 3aHATHH

[Ipaktnueckoe 3ansatue 1.
1. Pemenrie KOMOMHATOPHBIX 3a/1a4.
2. 3ajauM Ha MOJACYET YK CIIa pa3MEeINeHUH, TePECTAaHOBOK, COYETAaHUH.

[Ipaktnyeckoe 3ansaTue 2.
1. DnemeHTapHBIe U CI0XKHbBIE cOOBITUS. PaccMoTpeHue citydaeB U BEpOSITHOCTb CYMMBI
HECOBMECTHBIX COOBITHH, BEPOSITHOCT TPOTUBOMOJIOKHOT O COOBITHS.

1,2,3

[Ipaktuueckoe 3ansTue 3.
1. TToHsiTHE O HE3aBUCUMOCTH COOBITHI. BEpOSTHOCTD M CTATHCTUYECKAS YaCTOTA HACTYILICHUS
COOBITHSI.

[Ipaktnueckoe 3ansaTue 4.
1. Pemenne npakTHYECKUX 33124 C IPUMEHEHHUEM BEPOSITHOCTHBIX METOJIOB.

2,3

Tema 2.1.
[IpsiMmble ¥ TJIOCKOCTH B
MIPOCTPAHCTBE

Coaepsxanue yuyeOHOTro MaTepuajia

1. OcHOBHBIE NOHATHSI CTEPEOMETPUH (TOUKA, MPSAMAas, MIIOCKOCTb, IPOCTPAHCTBO).

2. Ilepecekarotuecs, mapajuiesibHbIe ¥ CKPEIIMBAIOLIAECS TPSAMBIC. YTOI MEXy NMPSIMBIMH B
IIPOCTPaHCTBE.

3. IlepnenaukyasipHOCTb NpsAMBbIX. [TapamienbHOCTh U MEePIEHANKYISIPHOCTh NPSIMOI U
IIJIOCKOCTH, TPU3HAKU U CBOKWCTBA.

4. Teopema o Tpex neprneHaukyssipax. [lepneHukymasp u HaKJIOHHAS K IVIOCKOCTH. YTOI MEXAY
MPSIMOM U IIOCKOCTBIO.

5. [NapanienbHOCTh MIOCKOCTEN, MEPIEHAUKYISIPHOCTD MIJIOCKOCTEH, MPU3HAKHU U CBOMCTBA.
JIBYTpaHHBII yroJ, JINHEUHBINA YTOJl IBYTPAHHOTO YIJIA.

B TOM YHCJIC NPAKTUHYECCKUX 3aHATHH

[Ipaktuueckoe 3anstue 1.

1,2,3
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1. Pemenne 3a7a4 Ha ePHEHIUKYISIPHOCTD TJIOCKOCTEH U MPSMBIX.

[Ipaktnueckoe 3ansaTue 2.
1. PaccrosiHue MexXay CKpEIIMBAaOIIMMUCS TPSIMBIMHU.

[IpakTHueckoe 3ausTHE 3.
1. Beruuciienue yriioB Mexay NpsiMOi U MIJIOCKOCTBIO.

[Ipaktnueckoe 3ansaTue 4.
2. PaccTosiHUS OT TOYKH 710 TDIOCKOCTH. PaccTosHue OT MpsMOii 10 MII0cKoCcTU. PaccTosiHne Mex Iy
MapaJuIebHBIMU TJIOCKOCTSIMHU.

[IpakTueckoe 3aHsATHE 5.
1. [MapamensHoe npoekTHpoBaHue. OPTOroHaIbHOE NPOEKTUPOBAHHUE.

[IpakTudeckoe 3anstue 6.
1. I300pakeHne npoCcTpaH CTBEHHBIX (QUTYP.

[IpakTnyeckoe 3ansaTHe 7.
1. [Tnomanp OpTOroOHATHPHOW MPOCSKIIMM MHOT OYT OJIbHHKA.

Tema 2.2. MHOrOrpaHHUKHU

Conep:xxanue yueOHOro Mmarepuajia

1. Bepuunsl, pebpa, rpaHl MHOrOrpaHHUKA. Pa3BepTka MHOIOTpaHHUKOB.

2. IIpusma, ee ocHOBaHUS, OOKOBBIE peOpa, BbICOTA, OOKOBasi MOBEPXHOCTh. [Ipsimas U HaKIOHHAs
npusMma. [1paBunbHas npusma. [lapamnenenunesn. Kyo.

3. [Mupamua, ee ocHoBaHuE, OOKOBBIE pedpa, BEICOTA, OOKOBAsi TOBEPXHOCTH. TpeyroiabHas
nupamuja. [IpaBunbHas nupamua.

4. IlpencraBieHne o NpaBUIbHBIX MHOTOIpaHHUKAX (TETpa’ap, KyO, OKTasAp, H0AEKadIp U
HKOCas3p).

B TOM YMCJI€ NPAKTUICCKHUX 3aHATHH

14

[Ipaktnueckoe 3ansaTue 1.
1. Bepunsl, pebpa, rpaHi MHOTOrpaHHUKa. Pa3BepTka MHOT OTpaHHUKOB.

IIpaktuueckoe 3anstue 2.
1. Ilpusma, ee ocHOBaHuUs, OOKOBbIE pedpa, BbICOTA, OOKOBast TOBEpXHOCTh. [IpsMas u HakIOHHas
npusma. [lpaBunbHas npusma. [lapamenenunen. Ky6.

[TpakTuaeckoe 3ansTue 3.
1. Tlupamua, ee ocHOBaHKE, OOKOBBIE pedpa, BHICOTA, OOKOBasi IOBEPXHOCTb. TpeyroipHas
nupamua. [IpaBuibHas nupaMua.

[IpakTrueckoe 3anstue 4.
1. TlpencraBnenue o MpaBUIBLHBIX MHOTOI'PaHHUKAX (TETPadAp, KyO, OKTadAp, AOAEKadAp U
HMKOCAdIP).

[IpakTHueckoe 3aHsATHE 5.
1. CummeTtpuu B KyOe, B mapajuiesenumnesie, B Ipu3Me 1 NupaMue.

[IpakTueckoe 3ausTHE 6.
1. Ceuenust MHOTOrpaHHUKOB. [locTpoeHne ceueHu.

1,2,3
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[Ipaktuueckoe 3ansTue 7.
1. Ycedennas nupamua.
2. IloHaTHE O CHMMETPHHU B MIPOCTPAHCTBE (IICHTpaJIbHAsI, OCeBasi, 3epKaJIbHAs).

Tema 2.3.
Tena v MOBEpXHOCTH
BpaIllEHUS

Copep:kanue y4eOHOIro MaTepuajia

1. IlonsTHe UMIMHIpPA U KOHYCA. Y CeUEHHBINA KOHYC.

2. OcHoBaHme, BEICOTA, 0OKOBas MOBEPXHOCTh, 00pa3yrolas, pa3BepTKa.

3. lllap u cdepa, ux ceueHus. Diumrc, rurnepodosa, mapadona kak cedeHus Konyca. KacatenpHas
IJIOCKOCTH K cdepe.

B TOM YMCJI€ NPAKTUHYICCKUX 3aHATHH

[IpakTuueckoe 3austue 1.
1. Beiunciienue oceBbIX CeYeHUN KOHYCca U IHJIMHIPA.

[IpakTueckoe 3ausTue 2.
1. IlunuaapuvecKre U KOHMYECKHE TIOBEPXHOCTH.

[TpakTtuaeckoe 3ansTue 3.
1. OcuoBanue, BricOTa, OOKOBasi TOBEPXHOCTH, 00pa3yromias, pa3BepTKa.
2. lllap u cdepa, UX CEUCHHUS.

[IpakTueckoe 3austue 4.
1.3amunc, runepdona, mapadona Kak ceyeHus: KOHyca.

[IpakTHueckoe 3aHsATHE 5.
1. KacarenbHas IIOCKOCTB K cdepe.

1,2,3

Tema 2.4. U3smepenus B
reoMeTpun

Conep:xanue yueOHOro Mmarepuajia

1. O6wem u ero uzmepenue. Marterpansaas Gopmyna oobema. @opmyinsl odbema Kyoa,
napajuliesenunea, Npu3Mbl, LIUIMHAPA.

2. ®opmynsl o0bemMa nmupaMuabl U KoHyca. @opMyJibl MIIOMIAIU MTOBEPXHOCTEH HUIMHIpA U
KOHYca.

3. ®opmynbl o0bema mapa u miomanu cpepsl. [Togodue Ten. O THOMIEHUS TUTOIACH
MIOBEPXHOCTEN 1 00bEMOB OJJOOHBIX TEJI.

B TOM YMCJI€ NPAKTUHYICCKHUX 3aHATHH

10

[IpakTuueckoe 3austue 1.
1. Beruncienue odbeMa KyOa, MpsMOYToJIbHOTO Mapalijiesienune/a.

[IpakTtnueckoe 3ansaTue 2.
1. Beruucienne o0beMa MpsIMO MPU3MBI U IIMUTHHAPA.

[IpakTHueckoe 3ausTHE 3.
1. Beruncnenue o0bemMa HaKJIOHHOW IPU3MBI, TTHPAMH/IBL.

[Ipaktnueckoe 3ansaTue 4.
2. BeruncneHue mionaid moBepXHOCTe! UIIMHIPA U KOHYca.

[IpakTHueckoe 3aHsATHE 5.
1. Beuuciienne o0beMa mapa ¥ mioniaamn cepeol.

2,3
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2. OTHOIICHHMS TJIOIIA/IEH MOBEPXHOCTEH U 00bEMOB MOAO00HBIX TEJL.

Tema 2.5. KoopauHaThl 1 Coaepskanue y4e0HOro MaTepuaia 6 12,3
BEKTOPBI 1. JlekapTOBBI KOOPAHMHATHI B TMpOCTpaHCTBE. DopMysia pacCTOSHUS MEXKIY JBYMS TOYKAMHU.

VYpaBHeHus chepsl.

2. Bextopsl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB.

3. CnoxxeHue BEKTOPOB M YMHOKEHHE BEKTOpa Ha YHCIIO. YTOJI MEXIy BEKTOpaMH.

4. KoopnuHatsl BekTopa. KommranapHeie BekTopa. CKallsipHOE MPOU3BEACHHE BEKTOPOB.

B TOM YHCJIe MPAKTHYECKUX 3aHATHIA 4

[Ipaktudeckoe 3anstue 1. 2

1. Beraucienue amuHbI BeKTopa. CI0)KEHUE ¥ BHIYUTAHUE BEKTOPOB.

2. CymMMa HECKOJBKUX BEKTOPOB. YMHOKEHUE BEKTOPa Ha YUCIIO

[IpakTueckoe 3aHsATHE 2. 2

1. Ucnionp30BaHKre KOOPAMHAT U BEKTOPOB MPH PEIICHUY MATEMAaTHYSCKUX M MPUKIIATHBIX 33124

2. Pa3noxeHue BeKTOpa 1o TpéM HEKOMILIAHAPHBIM BEKTOPAM.
Uroro 3a Il cemectp 123
KOHCYJIbTAIUSA 4 1
IIpome:xyTouHas aTTecTanusi B popMe IK3aMeHA 18 3
Bcero 253

**/[na xapakmepucmuku ypoeHs 0C80eHUsl YUeOH020 MAMePUaid UCHOIb3VIOMC A Ciedyiouue 0003HAYEHUSL:

1. — o3naxomumenvuolil (Y3HaBaHUe panee U3YUEeHHbIX 0OBEKMOB, CEOLUCME);

2. — penpoOyKmugHblil (8blNOJIHEHUE 0esmelbHOCIU N0 00pa3yy, UHCMPYKYUU UTU HOO PYKOBOOCMBEOM)

3. — nPOOYKMuUGHUYII (NIAHUPOBAHUE U CAMOCMOAMENbHOE BbINOIHEHUE 0esAMeNbHOCU, PelleHue NPOOIeMHbIX 3a0al)
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3.YCJIOBHUSA PEAJTIU3AIIMA ITPOTPAMMbBI YUEBHOM JUCIIUITJIAHBI

3.1. MaTepuajibHO-TEXHUYECKOE o0ecreyeHmne

Peanmzamuss mporpamMmbl  yuyeOHOW JAMCHUIUIMHBI  OCYIIECTBIISIETCS C HUCIOJIb30BAaHUEM
cnenuansHbIX moMemienuit (B coorercTBuu ¢ ®I'OC u OIIOIT): yuebHOro KabuHeTa.

O6opynoBanue yueOHOro KaOMHeTa:

- paboune MecTa 00yJaromuxcs;

- paboudee MecTo IpenoaaBaTes;

- HeoOxouMast JIJIsl MPOBEIeHUs TPAKTHYECKUX 3aHATHI METOANYECKast U CIIpaBOYHAas

auTepatypa (B T.4. B 3JIEKTPOHHOM B BUJE).

Texauueckue cpercTBa 00yueHHs:

- KOMIIBIOTED;

- MyJIbTUMEAUNHBIA TPOEKTOP, IKPaH;

- MyJIbTUMEIUHHBIE TPE3CHTAIIH.

3.2. UnpopMmannoHHoe obecriedeHue pean3alun NporpaMmmbl

Jna peanuzanuu nporpamMmbl OMOIMOTEUHBIH (OHJ 00pa3oBaTENbHOW OpraHU3alUUd HMEET
IIeYaTHbIE U/WUJIM JIEKTPOHHBIE 00pa3oBaTeIbHbIE U MH(OPMALMOHHBIE PECYPChI, PEKOMEHIyeMbl€ IS
UCII0JIb30BaHMs B 00pa30BaTEIbHOM IIpoliecce.

3.2.1. OcHoBHas TUTEPATYpA.

1. Amumo UI.A.u np. Maremaruka: anreOpa M Hayajga MaTeMaTHUYeCKOro aHaJW3a,
reomerpus. Aiaredpa U Hauaja MaTeMaTH4YeCcKoro aHaiausa (0a3oBblil U yriayOaeHHbid yposau). 10—11
Kkiaccel. — M., 2018.

2. Konmoropos A.H. u ap. Anrebpa u Hadana ananu3a. 10 -11 k1. M., 2015., ITpocBeiienue.

3. MopnkoBuuA.I'. AnreOpa um Hayana ananmza.l0-11 kmaccel. 3ajauHuK IS ydaliuxcs
o01eo0pazoBaTeNbHBIX YUpexkaeHuii(6a3oBoit ypoBenb).Mocksa 2015., MHemo3uHa.

4. MopnkoBuuA.I'. Anrebpa u Havana aHaimza.l0-11 kimaccel. YueOHUK U ydaluxcs
0011eo0pa3oBaTeNbHBIX YUpexkaeHui (6a3oBoi ypoBenb).MockBa2015., MueMmo3uHa.

5. Atanacsu JI.C. u ap. I'eomerpus. 10 -11 k1. M., 2015., IIpocBerenue.

6. bammakoB M.M. MaremaTuka: anre0pa ¥ Hayajga MaTeMaTHYECKOTO aHAJIN3a, T€OMETPHS:
YU4E€OHMK JUJIsl CTYJIEHTOB MpO(ECCHOHAIBHBIX O00pa30BaTENbHBIX OpraHU3alluii, OCBAaMBAIOIINX
npodeccun u cneruansHoctu CIIO. - M., 2017.

7. bammakoB M.M. MaremaTtuka: anreOpa v Hayajga MaTeMaTUYECKOTO aHaM3a, T€OMETPHUs:
COopHuUK 3a1a4 IPOGHUIBHON HAaNpaBIEHHOCTH: yueOHOe ocoOue JUIs CTYyJeHTOB NPpodeccHOHaIBHBIX
o0pa3oBaTenbHbIX OpraHu3aluii, oceanBarmux npodeccuu u crneruanbaoct CI10. - M., 2017.

8. bammakoB M. WM. Marematuka. COOpHUK 3amad mpo(uiIbHON HampaBIeHHOCTH: Y4eO.
nocodue i CTy. yupexaeHuil cpen. npod. oopazosanus. — M., 2015.

3.2.2.JlonoJTHUTEIbHASA

1. Tyces B.A., TI'puroppe C.I'., HBomrmna C.B.Marematuka s mnpodeccuii u
CIeUalbHOCTEH COlMaIbHO-3KOHOMUYECKOr0 NPo(uIs: yaeOHUK I CTY. YUYPEeKACHUH cpen. nmpood.
obOpazoBanus. — M., 2014.

2. Konsarun FO.M., TkaueBa M.B, ®eneposa H.E. u np. MaremaTuka: anreOpa u Hayasia mMarte-
MaTHYECKOro aHanu3a. Anredpa M Hayajga MaTeMaTHYecKoro aHaiu3a (0a30BbIi U YriayOJeHHBIN
ypoBuHu). 10 knace / mon pea. A.b. XKmwkuenko. — M., 2014.

3. baimvakoB M. 1. MaTemaTuka: KH. JiJIs TpenoaaBaresis: MeTo. mocooue. — M., 2013.

3.2.3. UuTepHeT-pecypchl, JIeKTPOHHbIE Y4eOHUKHU

1. DnexTpoHHBIA y4eOHO- METOAUYECKHH KOMIUIEKC ISl CTYIEHTOB Mpo(deccH OHAIBHBIX
o0pa3oBaTenbHBIX OpraHu3alnii, ocBauBaroux npodeccuu u cnenuansHoctu CIIO. - M., 2017.

2. TI'yces B.A., I'puroppe C.I'., MBomrmna C.B. Marematuka: anredbpa U Hayaia
MaTeMaTU4YeCKOro  aHaju3a, TeOMEeTpUs: Y4eOHHK 1  CTYJEHTOB  NpoQecCHOHATbHBIX
00pa3oBaTeNbHBIX OpraHu3alkii, ocBauBaroIMx npodeccun u cnenuansHoctu CIIO. - M., 2017.

3. www.fcior.edu.ru (MupopMamoHHbie, TPEHUPOBOYHBIC H KOHTPOJIbHBIC MAaTCPHAJIbI).

4. www.school-collection.edu.ru (Exunast komtekiu nudpoBeix 00pa3oBaTelbHBIX PECYPCOB).




4. KOHTPOJIb M OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM JUCIIUITIINHBI

KoHTposb 1 o11eHKa pe3yJIbTaTOB OCBOEHUS U CLUILIMHBI OCYLIECTBIISIETCS MIPEMNOIaBaTEeNIEM B
MpoIiecce MPOBEACHUS MPAKTUIECKUX 3aHITUH, TECTUPOBAHMS, a TAK)KE BBIITOTHEHUS 00yJalOIIMUCS

WHAUBUAYAJTbHBIX SaHaHHﬁ.

4.1. Pe3yabTarsl 00y4eHus

Pe3ynbTarnl 00yyeHust

@®opMbI U METOABI KOHTPOJIS
H OLlEHKH Pe3yJIbTATOB 00y4YeHus

KomMmnereHmun

OK 01

BxoaHoit KOHTPOJIB:

— TECTHPOBAHUE;

Texymmii KOHTPOJIb:

— aHaJM3 OTBETOB OOydarommxcs (Kak YCTHBIX,
TaK U MUCHbMEHHBIX);

— a”aiM3 U OUEHKAa MPOAYKTOB ayJIUTOPHOM
JeSITEJIbHOCTH 00yJaroIuXcs;

— aHaJIN3 OTYETOB MO NMPAKTHYECKNAM 33JAHUSIM;
IIpomexyTouHas arTecTanus:

— OIICHMBAaHWE WHIUBHUIyallbHOW  Y4eOHOI
paboTsr;

- 9K3aMeH

JIMYHOCTHBIE Pe3yJIbTaThl 00YUeHUs!

J1 -J14

BxoaHoli KOHTPOJIb:

— TECTUPOBAHUE;

Texymmii KOHTPOJIb:

— aHanM3 OTBETOB OOydJarommxcs (Kak YCTHBIX,
TaK ¥ MUCbMCHHBIX );

— aHaJu3 M OLEHKa IPOAYKTOB ayIUTOPHOM
JIeSITETLHOCTH 00Y4aroIIXCs;

— aHaJIM3 OTUETOB MO MPAKTHYECKUM 3aJaHUSM;
[IpomexyTouHas arTecTanus:

— OlICHWBaHWE WHIWBUAYAJIbHON  yueOHOM
paboTsI;

- 9K3aMeH

MeTal'lpeI{MeTHble Pe3yabTarbl Oﬁy‘leHI/I'il

M1 - M4

BxoaHolt KOHTPOJIb:

— TECTUPOBAHUE;

Texyuii KOHTPOIb:

— KOHCIIEKTHUPOBaHKe

— OUCKyCCHus

IIpomexyTouHas artecTanus:

— OICHMBAaHWE WHIUBHUIYaJbHOH  Y4eOHOM
paboTsr;

— OLICHUBAaHUE OTBETOB HA TEOPETUYECKUE
BOIIPOCHI,

- 9K3aMeH

IIpenMeTHble pe3yJbTaThbl 00y4YeHHUS

I11 — 1113

BxonHOW KOHTPOJIB:

— TECTUPOBAHUE;

Tekyluii KOHTPOJIb:

- TECTUPOBAHUE

— aHaJM3 OTBETOB OOydJaromuXcs (KaK yCTHBIX,
TaK U MMCbMEHHBIX);

— aHaJM3 M OIEHKa TMPOAYKTOB aydUTOPHOMH
JIeATENbHOCTH O0ydJarommxcs (cxeMm, Tabiuil,
XapaKTePUCTUK U TIP.);

[IpomerxyTouHast aTTecTalys:

—TeCTHPOBaHUE;

— OIICHMBaHWE WHIUBHUIYalbHOW  Y4eOHOI
pabotsr;

- DK3aME€H
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4.2. Kpurepuu olleHKH TEKYIIEro KOHTPOJISI U POMEKYTOYHOM aTTecTauuu

B ®I'bOY BO «AI'TY» nmns obyuaromuxcs Mo 00pa3oBaTEeIbHBIM IMpOrpaMMaM CpPEIHEro
oOpa3oBaHMs TpPHUMEHSETCS MATHOAIbHAS IIKaja 3HAHWH, YMCHMWH,

npodeccuoHabHOTO

IMPAaKTUYCCKOI'O OIIbITA.

HIxanbi

OlLIeHUBAHMSA

= Kpurepuu oueHuBanus

<

=

4

=

=

S

= S

= 5

2 3

. IToka3bIBaeT BBICOKHI YPOBEHb OCBOEHMS PE3YJIbTATOB, T.€.:

% — JIEMOHCTPHPYET IrTy0OKO€e U MPOYHOE OCBOCHHE MaTepHala;

S — MCYEpIbIBAIOLIE, YETKO, I0CJIEI0BaTEIbHO, TI'PaMOTHO U JIOTUYECKU
v v v

| CTPOMHO M3J1araeT TeOPeTUYECKUM MaTepuall;

§ — TpaBUIBHO (OPMHUPYET OIpeieNeHHS;

E — JIEMOHCTPUPYET YMEHHUS CaMOCTOSATEIbHOM pPaboTbl C HOPMATHBHO-
Q IIPaBOBOM JINTEPATypOH;

— yMeEeT JieJ1aTh BBIBOJIBI 110 M3J1araéMoOMYy MaTepHally.
[Toka3bIBaeT JOCTATOYHBIM YPOBEHb OCBOCHUS PE3YyJIbTATOB, T.€.:

< — JEMOHCTPUPYET JOCTATOYHO IIOJHOE 3HAaHME Marepuajja, OCHOBHBIX
8 TEOPETUUECKUX MOIOKEHHUIA;

= — JOCTAaTOYHO ITOCJIEN0BATEIbHO, TPAMOTHO JIOTUYECKN CTPOMHO M3J1araer
2 MaTtepHar;

a — JIEMOHCTPUPYET YMEHHUS OpPUEHTHPOBATbCSI B HOPMATHBHO-IIPaBOBOH
2 JUTEPATYPE;

¥ — yMeeT JenaTh JOCTaTOYHO OOOCHOBaHHBIE BBIBOJBI IO H3JIaraeMoMy

MaTepuay.

™ IToka3bIBaeT MOPOrOBbI YPOBEHb OCBOCHHUSI PE3YJIbTATOB, T.€.:

é — JIEMOHCTpPHUpYET 00lIllee 3HaHUE U3y4aeMOro MaTepHuaia;

4 — HCIHBITHIBAET 3aTPYAHEHHUS IIPH OTBETaX Ha JOMOJHUTEIbHBIE BOIIPOCHI;

o o

= E, — 3HAeT OCHOBHYIO PEKOMEHAYEMYIO JIUTEpaTypy;

o )

2 é é:; — yYMEET CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTypPOH H3JIaraeMoro
|

% Marepuania.

]

=

2

. CraBurcs B citydae:

S — HE3HAaHMS 3HAYUTENBHOW YaCTH IMPOrPAMMHOIO MaTEpHAIIa;

= o — HE BJIAJICHUs IOHATUWHBIM aINapaToOM I CLUILINHBI;

|}

s % 5 — JIOMyIIEHHWS CYIIECTBEHHBIX OIIMOOK TpU H3IOKEHUH Yy4eOHOro
] =N .

z 8 3 MaTepHuana;

% o2 — HEYMEHHS CTPOUTb OTBET B COOTBETCTBHHM CO CTPYKTYpPOW H3JaraeMoro
=8 BOIIPOCA;

T — HEyMEHMs JeJIaTh BBIBOJBI 10 U3IaraeMoMy MaTepHuay.
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