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Pabouast mporpamma AHMCIUIUTMHBI pa3paboTaHa Ha ocHoBe (DexeparbHOrO CTaHAApTa
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1. ITacnopT padoueii nporpaMmMsbl 1M CHHIIIHHbI

1.1. O01acTh NPUMEHEHHS POTPAMMBI
Pabouas mporpaMma JUCHUIUIMHBI —SBISETCA YaCThIO MPOrpaMMbl MOJTOTOBKH CHELHUAINCTOB
cpeanero 3BeHa B cooTBercTBUU ¢ PI'OC CIIO mo cnemmansHoctr 44.02.01 JlomkonabHOE
oOpa3oBaHUe.

1.2. MecT0 IMCUMIUIMHBI B CTPYKType NPOrpaMmbl IMOATOTOBKHM CHELHATHUCTOB
Cpe/iHero 3BeHa

Hucuunnuna «Mamemamuka»BXoAUT B 010K 0011€00pa30BaTeIbHON MOATOTOBKH.

1.3. e ® 3aga4M JMCHUILIMHBI — TPe0OBAaHMA K pe3yabTaTaM OCBOCHHUS
AUCHHUILIMHBI.

B pesynomame oceoerusi Oucyuniurvl 00y4aowutics O0N4CeH 3HAmb/ROHUMAMb !

— 3HAu€HUE MATEMAaTUYECKOM HAyKM JUIsl pEelIeHHs 3a]lady, BO3HHUKAIOIIMX B TEOPUU U
IIPAKTHKE;

— BO3MOXHOCTM IPUMEHEHHUS MaTeMaTHYeCKMX METOJOB K AaHAIN3Y U HCCIIEOBaHUIO
IIPOLIECCOB U BJICHUI B PUPOJIE U OOIIECTBE;

— pOJb MPAaKTUKU JJI1 (GOPMHUPOBAHUS M Pa3BUTHS MATEeMaTHYECKOH HAyKH; HCTOPHIO
pa3BUTHUS MOHATHS YMCIA, CO3JaHUS MAaTEMaTHUECKOIO aHalu3a, BO3SHUKHOBEHHS U PA3BUTHS
TEOMETPHUN;

— YHUBEPCAJIBHBIM XapakTep 3aKOHOB JIOTMKM MaTeMAaTUYECKUX PpaCCyKIEHUH, HX
MIPUMEHUMOCTH BO BCEX 00JIACTAX YEIOBEUECKOM e TEIIbHOCTH;

— BEPOSTHOCTHBIN XapaKTep Pa3INYHBIX IIPOLECCOB OKPYIKAIOLIETO MUPA;

AJITEBPA

yMeTb:

— BBINOJIHATH apUPMETHUYECKUE ACUCTBUS HAJl YUCIIAMH, COYETas YCTHBIE U MUChMEHHbIE
MIPUEMBI, IPUMEHEHHE BHIYMCIUTENIBHBIX YCTPOKCTB;

— HAaxoAuTh MPHUONMKEHHbIE 3HAYEHUS BEJIMYMH W TOTPEIIHOCTH BBIYMCICHUH
(aOcosntoTHAs: U OTHOCHUTENIbHAS ); CPABHUBAThH YHCIIOBBIE BBIPAKECHMUS,;

— HaxoJuTh 3HAYEHUs KOPHS, CTENEHH, Jorapupma, TPUrOHOMETPUUECKUX BBIPAKEHUIN
Ha OCHOBE OINpEJAETCHUS, WCIOJIb3ys NpU HEOOXOIMMOCTH BBIYMCIUTEIbHBIE YCTPONCTBA;
0JIb30BAThCS MPUOIMKEHHON OLEHKOM M MPUKUAKON NP MPAKTUYECKUX pacuerax;

— BBINOJIHATh MpPeoOpa3oBaHMs BBIPAKEHUH, NpUMeEHSs (OpMyJibl, CBSI3aHHBIE CO
CBOWCTBaMH CTETICHEH, JTOrapu)MOB, TPUTOHOMETPHUECKUX (DYyHKIIHIA;

— HCIIOJIb30BaTh MPHOOpPETEHHBbIE 3HAHUA U YMEHMS B MPAKTUUYECKOW IESTENbHOCTU U
MOBCEJTHEBHOM JKM3HU Il NPAaKTUYECKUX pacdyeToB Mo ¢opmynaM, BKIOYas (HOpMyIbl,
coJiep>Kallie CTENEHHU, paauKaibl, JorapudMbl U TPUTOHOMETPUUECKHE (YHKIMH, UCIIOJIb3YS
[P HEOOXOTUMOCTH CIIPABOYHBIE MAaTepHAaIIbl U MPOCTEHIIINE BHIYUCIUTEIBHBIE YCTPOHCTBA.

®OYHKIUU U TPAOUKHU

yMeTb:

— BBIYUCIIATH 3HAYCHHE (PYHKLMH IO 33JJaHHOMY 3HAYCHHIO apryMEHTa NpU pa3IHyHBIX
croco0ax 3aaHust QyHKIIHH;

— OMpeneniTh OCHOBHBIE CBOMCTBA YHCIOBBIX (YHKIMH, HUTIOCTPUPOBATH HMX Ha
rpadukax;

— CTpOMTh TIpaUKM H3Y4YEHHBIX (YHKIMH, WITIOCTPUPOBATh MO IpaduKy CBOWCTBA
AJIEMEHTApHBIX (PYHKLNI;

— HCIIOJIb30BATh MOHATHE (PYHKLIMU AJI ONMCAHUS U aHAJIM3a 3aBUCUMOCTEN BEJINYUH;

HCII0JIL30BATH NPHOOPEeTEeHHbIC 3HAHUSL M YMEHHA B IPAKTHYECKOH e TeJJbHOCTH H
MOBCEeIHEBHOI KM3HM: U1 ONUCAHHUS C TOMOIIbIO (YHKIUH pa3iIMyHBIX 3aBHCHUMOCTEH,
Npe/ICTaBICHUs UX TpaUuecKu, UHTEpIpEeTaiy rpaduKoB.

HAYAJIA MATEMATHNYECKOI'O AHAJIN3A



yMeTh!

— HaXOJUTh NMPOU3BOIHBIEC FIIEMEHTAPHBIX (DYHKITHIA;

— WCTOJIB30BaTh TPOW3BOAHYIO ISl W3YYEHHUS CBOMCTB (YHKIHMHA ¥ IOCTPOCHHUS
rpa¢uKoB;

— TPUMEHSTH TMPOW3BOAHYIO JUIsl MPOBEIACHUS NPUOIMKEHHBIX BBIYHCICHUH, peIIaTh
3a1a4M NPUKIIAIHOTO XapaKTepa Ha HaX0XKJICHUE HauOOJIBIIET0 1 HAMMEHBIIIETO 3HAYCHUS,

— BBIUMCIIATH B MPOCTEHIIMX CIydyasX IUIOMAQAM U OOBEMBl C HCHOJIb30BAHUEM
OTIPEICIIEHHOTO UHTETrpaa;

HCNOJIb30BATh NPHOOpeTeHHbIe 3HAHUS U YMEHHUSsI B IPAKTHYECKOM 1eATeJbHOCTH U
MOBCEAHEBHOM JKM3HM JUIS: PEIICHWS MPUKIAJHBIX 3a7ad, B TOM WYHCJIE COIHAIBHO-
HSKOHOMHUYECKUX M (PU3MUECKUX, HA HAHOOJBIINE M HAaUMEHbIINE 3HAUCHUs, Ha HaXOXJICHHUE
CKOPOCTH B YCKOPCHHSI.

YPABHEHUS U HEPABEHCTBA

yMeTh:

— pemaTh palnuoOHANbHBIC, TOKa3aTelbHbIE, JIOTapU(PMUYECKUE, TPUTOHOMETPHUYECCKUE
YpaBHEHHsI, CBOJSIIMECS K JTUHEWHBIM M KBJIPAaTHBIM, a TAaKXKe aHAIOTUYHBIE HEPAaBEHCTBA U
CHCTEMBI;

— HCMOJIb30BaTh TpaQUUECKUl METOJ PEIICHUs] ypaBHEHUH U HEPaBEHCTB; M300pakaTh
Ha KOOPAWHATHOM IIOCKOCTH pEUICHWs YpaBHEHWH, HEPAaBEHCTB W CHCTEM C JIByMs
HEH3BECTHBIMU;

— COCTaBJIATH W peIIaTh YPaBHEHUS W HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHBIC
BEJINYMHBI B TEKCTOBBIX (B TOM YHMCIIE TPHUKJIATHBIX) 3a1a4ax.

HCHOJIb30BATh NPHOOpeTeHHbIe 3HAHUS U YMEHHUSI B IPAKTHYECKOI 1eATeJIbHOCTH U
MOBCETHEBHOM JKM3HH: JUII TOCTPOSHHS M HCCIEAOBAHUS MPOCTEHIINX MaTeMaTH4eCKUX
MOJETEH.

KOMBUHATOPUKA, CTATUCTUKA U TEOPHUS BEPOSITHOCTEN

yMeTh!

— pemarb MPOCTeHWIINEe KOMOMHATOPHBIE 3aadydl METOJOM Tepebopa, a TakkKe C
UCTIOJIb30BAaHUEM U3BECTHBIX (POPMYII;

— BBIYUCIIATH B MPOCTEHIINX CITy4asx BEPOSITHOCTU COOBITHI HAa OCHOBE IMOJICUETa YUCIIa
HCXO/IOB;

HCNOJIb30BATh NPHOOpeTeHHbIe 3HAHUS U YMEHHUSI B IPAKTHYECKOI 1eATeJIbHOCTH U
MOBCeTHEBHOM KU3HM: Ul aHAJM3a PEATbHBIX YHCIOBBIX JAaHHBIX, NTPEJCTABICHHBIX B BUJEC
auarpamm, rpauKoB; aHaIM3a HHPOPMAIIMK CTATUCTHYECKOTO XapaKTepa.

ITEOMETPUSA

yMeThb:

— pacro3HaBaTh Ha YepTeXKaX W MOIENSAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH
TpeXMepHble OOBEKTHI C MX ONHCAHUSAMH, HM300paXEHUSMH; ONKCHIBATh B3aUMHOE
pacIioyio’KeHNEe TMPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE, apTyMEHTHUPOBATH CBOW CYXKICHHUS 00
3TOM PaCMOJIOKEHUH;

— aHATM3UPOBATh B MPOCTEUIIMX CIIydasX B3aUMHOE pACIIONOKEHHE OOBEKTOB B
MPOCTPAHCTBE;

— u300pa’kaThb OCHOBHbIE MHOTOTPAHHUKU M TeEJa; BBIOJIHATH YEPTEKHU IO YCIOBHUIM
3ajad;

— CTPOUTH NPOCTEHIINE CEYCHUS KyOa, IIPU3MBbI, TUPaMHUIb;

— pewmarh IUITAHUMETPUYECKHE M TPOCTEHIINEe CTepeoMEeTpHUecKHe 3aJauyd  Ha
HaXOXXJCHUE TeOMETPHYECKUX BEJIWYHH (JIJTHH, YTIIOB, IUIOMIAJICH, 00HEMOB);

— HCIIOJIb30BaTh NPH PEIICHUH CTEPEOMETPHUYECKUX 33/1a4 TUIAaHUMETpUdIecKue (HakTol U
METOJIBI;



— MPOBOAUTH JAOKA3aTEIbHBIE PACCYKICHUS B XOJC PELIECHUS 3a/1a4;

HCI0JIL30BATH NPHOOpeTeHHbIEe 3HAHUSI M YMEHHS B IPAKTHYECKOMH e TeJIbHOCTH H
MOBCEAHEBHOM JKW3HM: I UCCIENI0BaHUS (MOJENHUPOBAHUS) HECIOXKHBIX MPAKTUYECKUX
CHTyalllii Ha OCHOBE M3YYEHHBIX ()OPMYI M CBOMCTB (pHUTYyp; BBIYMCICHHS 0OBEMOB M IIJIOMIA ICH
MIOBEPXHOCTEN INMPOCTPAHCTBEHHBIX TEJ, NPU PELICHUH NPAKTUYECKUX 3a]ad, UCIOJb3ys IPU
HEO0OXOJUMOCTH CIIPABOYHUKYU M BBIYMCIUTENIbHbBIE YCTPONCTBA.

1.4. KosimyecTBO 4aCOB HA OCBOEHHME MPOrpPaMMbl TUCIHHUILIAHBI:
Cemectp(p1) 1, 2

MakcHUMaibHas ydeOHas Harpyska oOydaromierocsi 242 yacoB, B TOM YHUCIIE:
o0si3aTenbHas ayJUTOpPHAsI Harpy3ka oOyuarorierocst 156 vaca;
camocrosTenbHas paboTa obyyarorierocs 77.

2. CTpyKTYypa U copep:KaHue TUCITUTIIUHBI

2.1. O0beM y4eOHOM TUCHHUILUIAHBI U BU/bI Y4eOHOH padoThI

Bup yue6HO# paboThI O0beM yacoB

MakcumasbHas yuyebHas Harpy3ka (Bcero) 242
O06s13aTenbHas ayauTopHas yueOHast Harpy3ka (BCero) 156
B TOM YHUCJIE:

JEKLIHAN 78

IIPAKTUYECKHE 3aHATUS 78
CamocrosgTenpHasi paboTta obyyatouierocs (Bcero) 77
Koncynbranuu 9
@OpMBI IPOMEKYTOYHOM aTTECTALMH 110 JUCLUIIINHE!
KonrposabHas padora 1 cemectp
9K3aMeH 2 CeMECTp




2.2. TemaTuyeckuii VIAH U COAEPKAHME JUCHUILIHHBI

HaumenoBanue Coneprxanue yueOHOTO MaTepuaa, 1abopaTopHble pabOThI M MPAKTHYECKUE 3aHSITHSI, O6bem | YpoBeHb OCBOCHHS
pa3IesioB U TeM camocTosTeNbHas paboTa 00yJarImuxcs, KypcoBasi paboTa (IpOoeKT) 4acoB
1 2 3 4
1 CEMECTP
BJIOK 1 AJITEBPA 103
yac
Paznen 1. Pa3Butue nousitusi o yncjae. Kopuu u crenesun 10
1. Llensie u panoHaIbHBIE YKcaa. JeiicTBUTENbHBIE Yncia. KomIiekcHble yncia. 2 N
Tema 1.1. 2. [Tpubnu>keHHbIE BEIYUCICHHSL. Penp OAYKTHBHbII
o [IponyxTuBHBII
PassuTne nonsitusi 0 | 3. Kopens crenenu n > 1 u ero cBOMcTBa
yuciae. Kopun n CaMocTosiTeibHast padoTa o0yuyarommxcs: padbora ¢ yueOHBIM MaTEpUAIOM 2
cTeneHu PEKOMEHTyeMOM JTUTepaTyphl U 3JIEKTPOHHBIMHU 00pa30BaTEIbHBIMU PECypCcaMu U
COCTaBJICHUE OMOPHOTO KOHCHEKTa 1o Teme: «KopeHb crenenu n > 1 1 ero CBOMCTBaY.
I[IpakTn4yeckoe 3aHATHE: 2
Tema 1.2. 1. Crenens ¢ palmoHaIbHBIM [T0KA3aTEIEM U €€ CBOMCTBA. [TpoxyKTHBHBIH
CreneHb ¢ 2. IlonATHE O CTENEHU C AEUCTBUTEIBHBIM I1I0KA3ATEIEM.
PANHOHAILHBIM 3. CBOMCTBA CTEIEHU C JEUCTBUTEILHELIM II0KA3aTEIEM.
MOoKa3aTe/ieM U ee CamocrosiTesibHasi padoTa o0yuaromuxcs: Pemienne ynpaxxHeHuil ¥ 3aaHui, 4
CBONiCTBA. (hOpPMUPYIOMINX TOHITHE KOPHS CTETICHH N > | B €ro CBOWCTB; CTENEHU C
palMOHAIBHBIM MMOKA3aTEJIEM U €€ CBOMCTB.
Paznen 2. Jlorapudm n npeodpazoBaHue NPOCTEHIINX BbIPAKEHUI 14
Tema 2.1. 1. Jlorapucm gucna. OCHOBHOE JIOTapU(PMUIECKOE TOKICCTBO. 2 PenpoaykTuBHBII
Jlorapugpm 2. Jlorapum npousBeneHusI, 4aCTHOTO, CTETICHH; TIEPEX0] K HOBOMY OCHOBAHHIO. O3HaKOMUTEIBHBIN
3. JlecATUYHBIN M HATYPAJIbHBIN JOrapru(MBbI, YHUCTIO €. PenpoayKTUBHBIM
IIpakTnyeckue 3aHATHS: 2
1. Pemienue 3aganuii U ynpaxHeHUH, HaNpaBJICHHBIX Ha (YOPMUPOBAHHUE TIOHSATHS TTpoTyKTHBHBIi
norapugma.
2. Pemenwue 3a1annii Ha YCBOCHHE CBOMCTB JIOTApU(MOB, BHIYUCICHUE ICCATUIHBIX U
HATYpaJIbHBIX JOrapu(MOB Ha KaJIbKYJISTOPE.
CamocrosiTeibHast padota odyuyarommuxcsi: CoctaBiieHHe CTPYKTYPHO-JIOIMUECKON 2




CXEMBI [I0 MaTepuaiaM CIIpaBOYHOI U yueOHO muTeparypsl 1o teme «CBoiicTBa
JorapuMoB.

Tema 2.2.
IIpeoOpasoBanus
NnpocTemux
BbIPAKEHUH

1. IlpeoOpa3oBaHus MPOCTEHITNX BBIPAKEHUH, BKIIOYAIOMINX apu(hMETHIECKUE
ONEpALIHH.

2. [IpeoOpazoBaHus MPOCTEHIINX BBIPAKCHUI, BKITFOUAIOIINX OTIEPAIII0 BO3BEICHUS B
CTEIEHb.

3. [IpeoOpa3zoBaHus MPOCTEHIINUX BRIPAXKCHU, BKIFOUYAIOIINX OTIEPAITUIO
JorapuMupoBaHUsL.

PenponykTuBHbII

IpakTHyeckue 3aHATHS:
Pemenne ynpaxxueHnii Ha mpeoOpa30BaHMs MPOCTEHIINX BBHIPAKEHHHN C
MCTIOJIb30BaHUEM (popMyIT M paBwil MpeoOpa3oBaHusl OYKBEHHBIX BBIPAYKECHHA.

[IponyKkTHBHBIN

KonTpoabsHas padora Ne 1 no teme «Kopuu u crenenu. Jlorapudm, cBoiictBa
J0rapupmMoBy.

[IponyxTuBHBII

CamocrosiTeibHast padota odyuarommxces: [Tog0op 3a1ay npakTHuecKoro xapakrepa
Ha IPUMEHEHHE JIOTapU(PMOB B peanbHOMN KU3HHU.

Pa3zngen 3

YPABHEHUSA U HEPABEHCTBA

22

Tema 3.1.
Pemenue
YPaBHEHUIl U
HEPaBEHCTB.

1. Pemenue panioHanbHbIX YPABHEHUN U HEPABEHCTB.

2. PemieHne uppaiioOHAIbHBIX YPaBHEHUH.

3. Pemenne nokasaTenbHbIX YPABHEHUN U HEPABEHCTB.

4. Pemienne morapu(MUUECKUX YpaBHEHUN U HEPABEHCTB.
5. TpuroHomMeTpuyeCKUe HEPABEHCTBA.

O3HaKOMMTEJIHHBIN
O3HaKOMMTEIIHHBIN
PenponykTuBHBII
PenpoaykTrBHBIN
(O3HaKOMMTEJILHBIN

IIpakTnyeckue 3aHATHS:

1. Pemenue paliioHaNbHbIX YPAaBHEHUH U HEPABEHCTB;

2. PemeHue uppairoHAIbHBIX YPaBHEHUH.

3. Pemenue noka3aTenbHbIX YPAaBHEHUN U HEPABEHCTB.

4. Pemienne orapuMUUECKUX YpPaBHCHUN U HEPABEHCTB.

IIponykTUBHBIN

CamocrosiTesibHasi padoTa odyuaromuxcsi: CoctaBieHue TaOIUIBI:
«TpuroHOMeTpHYECKHE HEPABEHCTBA M METOJIbI X PCIICHHS.

Tema 3.2.
O0me MeToabl

1. PaBHOCWJIBHOCTh ypaBHEHUH, HEPABEHCTB, CUCTEM.

2. PanmonanbHble, HppalMOHAIbHBIC, IOKA3aTEIIBHBIE YPABHEHUS U CUCTEMBI.

3. OcHOBHBIE IPUEMBI PEIICHUS CUCTEM YPaBHEHH: pa3oKeHUEe Ha MHOXKUTEINH,
BBEJICHUE HOBBIX HEU3BECTHBIX, MIOJICTAHOBKA, rpaduueckuil MeToA, ajireOpandeckoe

PenponykTuBHBII




pelieHns YPaBHEHUH U
HEPABEHCTB

CIIOXKEHHE.
5. Pemenne npocTenmx CUCTEM YPaBHEHUH C ABYMS HEM3BECTHBIMU.
6. Perenne cucteM HEpaBEHCTB C OJHON NEPEMEHHOM.

7. MeTo1 MHTEPBAJIOB.

I[IpakTHYeckne 3aHATHSA:

1. Ucnionp30Banms CBOMCTB U rpaduKoB GyHKIHUNA MPU PEIICHUH YPaBHEHUN 1
HEPABEHCTB.

2. N300paxkeHne Ha KOOPIMHATHOM TUIOCKOCTH MHOXKECTBA PEIICHUNA YpaBHEHUN U
HEPaBEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM.

3-4. [IpumeHeHne MaTEMaTUYECKUX METOOB sl PEIICHHUs COJIePKaTeNNbHbBIX 3a/1a4 U3
pa3IuuHBIX 00JacTel HAyKu W MpakTUku. MHTepnperanus pe3yabraTa, y4eT peaabHbIX
OrpaHUYCHUH.

IIponykTUBHBIN

KonTposbnast padora Ne 3 no teme «OCHOBHbBIE METOIbI PELLICHUS] YPaBHEHUH U
HEPaBEHCTBY.

Paznea 4.

OcHOBBI TPUTOHOMCETPUM

28

Tema 4.1.
Cunyc, KocuHyc,
TaAHT'€HC YIJIOBOI0 U
YHCJI0BOI0
apryMeHra.

1.YucnoBas okpykHOCTb. YncCI0Bast OKPY’KHOCTbh Ha KOOPAMHATHOM IJIOCKOCTH.
2. CuHYyC, KOCUHYC, TAHT'€HC U KOTaHI€HC IPOU3BOJILHOTO yIJa.

3. Paguannas Mepa yria.

4. CuHyC, KOCUHYC, TAHI'€HC U KOTAaHI€HC YHCIa.

PenponykTuBHBII

CamocrosiTeibHas padora odyuyaromuxcsi: Penmenne npocredmmx
TPUTOHOMCTPUUYCCKHUX HCPABCHCTB ITPU MMOMOIIN GJIHHHQHOﬁ OKPY>KHOCTH.

Tema 4.2.
OcHoBHbBIE
TPUTOHOMETPUYECKHE
TOKIECTBA

1. OcHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

2. ®opMyJibl TPUBEICHMUS.

3. CuHycC, KOCUHYC U TAHT€HC CYMMBI M Pa3HOCTH JIBYX YTJIOB.
4. CuHYC ¥ KOCUHYC JJBOMHOTO yTJa.

PenponyxTuBHbIN

IIpakTnyeckue 3aHATHS:

1. ®opMyJibl IOJIOBUHHOTO yTJIa.

2. IIpeoOpazoBaHue CyMMBbI TPUTOHOMETPUYECKUX (PYHKITUN B MPOU3BEICHUE U
MPOU3BEACHUS B CYMMY.

3. Beipaxxenue TpuroHoMeTpudecKux (BYyHKIMI Yepe3 TAHTE€HC TTOJIOBUHHOTO
apryMeHTa.

2. IIpeoOpazoBaHue TPOCTEUITUX TPUTOHOMETPHUICCKUX BBHIPAKCHHM.

[TponyxkTUBHBIN




CamocrositeibHas padora odyuarommxcsi: [loctpoenue u nccienoBaHue
MaTeMaTH4ecKol Mojienn «UncnoBas OKpYKHOCTB C MOCIEAYIOIIUM PaCCMOTPEHUEM
HAa HEW MCTUHHOCTU (DOPMYJI IPUBEICHUSI.

Tema 4.3.
Tpuronomerpuiyeckue
YPaBHEHUs

1. Tlpocreiilne TPUrOHOMETPUUECKHE YPABHEHUS U HEPABEHCTBA.
2. ApkcuHyC, apKKOCHHYC, apKTaHT€HC YuCJIa.

PenponykTuBHBII

IIpakTH4yeckue 3aHATHS:

Meroas! pelIeHHi TPUTOHOMETPUYECKUX YPABHEHUI:
1. Pa3nosxeHne Ha MHOXKHTENH;

2. OyHKIIMOHAIBHO-TpadUIeCKU;

3. BBenenue HOBOM NMEPEMEHHOM;

4. Pemenue ogHopoaubix ypaBHenui I u Il crenenn.

[TponyxTUBHBIN

KontpoabHas padora Ne 2 mo teme «OCHOBBI TPUTOHOMETPUI.

[IpoiyKTUBHBIN

CamocrosiTeibHas padora odyuyarommxcsi: CocTaBieHUE aTOPUTMOB IO PEIICHUIO
MIPOCTEUILINX TPUTOHOMETPUYECKUX YPaBHEHUI

BJIOK 2.

OYHKIHUHN

24

Tema 5.1.
DOYyHKUUH U UX
CcBOIiCcTBA.

1. ®ynknun. O6nacTs onpeaeneHus 1 MHOXKeCTBO 3HadeHui. [ paduk GyHKImu.

2. CpoiicTBa (pyHKITHIT: MOHOTOHHOCTH, YeTHOCTh M HEUETHOCTD, IEPHUOIUIHOCTD,
OTPaHUYEHHOCTb.

3. [IpomexxyTku Bo3pacTaHus U yObiBanus. Hanbonpime u HaMMEHbIINE 3HAYCHHS.
4. Touku sKkcTpeMyMa (JIOKaJIbHOIO MaKCUMyMa U MUHUMYMa).

5. I'padmaeckas nHTEpOIpETALIHS.

PenpoaykTrBHBIN

IIpakTHyeckue 3aHATHSA:

1. ITocTpoenue rpadukoB HyHKIHN, 33JaHHBIX PA3IMYHBIMH CITIOCOOAMHU.

2. [Ipumepsl PyHKIIMOHAITBHBIX 3aBUCHMOCTEHN B peabHBIX IMPOILECCAX U SIBICHUSX.
3-4. O6parnas pyskiusa. O6iacTh onpeaeseHrs U 00J1acTh 3HAYCHHsI 0OpaTHOM
dbyskmn. ['paduk oOpaTtHOM QyHKIMH.

IIponykTUBHBIN

CamocrosiTeibHast padota odyuarommuxcsi: [Togbop ynpaxxHeHuit Ha mpeoObpa3oBaHus
rpauKOB: MapauIeTHHOTO MEPEHOCAa U CHMMETPUH; OTHOCUTEIHLHO O0Cei KOOPMHAT TPH
MOCTPOCHUU IpadUKOB MPOCTEHINX HYHKIIHH, C TOCTEAYIOUIMM PEIICHUEM.

Tema 5.2.

1. Crenennast GyHKIUS C HATYPaJIbHBIM TIOKa3aTelleM, €€ CBOWCTBA U TpaduK.
2. BepTHuKaibHbBIE M TOPU3OHTAIBHBIE ACUMIITOTHI TpadukoB. ['paduku 1podHO-
JTMHEHHBIX (DYHKITHIA.

O3HAKOMUTEIBHBINA

O3HAKOMUTEIBHBINA
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Buasl pyHKnmi.

3. Tpuronomerpuueckue QpyHKIUH, UX CBOMCTBA U rpaduku (y = sinx, y = cosX),
HNEepPHOANYHOCTh, OCHOBHOW HEPHOI.

PenpoiyKTHBHBIN

IIpakTHyeckue 3aHATHSA:

1. [TokazaTenpHas GyHKIHS (SKCIIOHEHTA), €€ CBOMCTBA U IpaduK.

2. Jlorapudmudeckas QyHKIH, €€ CBOMCTBA U rpaduk

3. IIpeoOpa3oBanue rpadMKOB: MapauIeIbHbIN IEPEHOC, CAMMETPHUSI OTHOCUTEIILHO
oceil KOOpIUHAT U CUMMETPHSI OTHOCUTEIHHO Havasia KOOpIUHAT, CAMMETPHUS
OTHOCHTEJIBHO TMPSIMOH y = X, pacTsHKCHHE U CYKATHE BIOJIb OCeH KOOPIMHAT.

IIponykTUBHBIN

CamocrosiTeibHast padoTa odyuyaromuxcsi: V3yuenue nporeccoB HSKCIOHEHIINAIBLHOTO
pocTa Ha mpuMepax OBICTPOTO POCTa B KUBOM U HEXKHUBOW MPHUPOJIE, C MOCIETYIOIINM
MIPE/ICTABJIICHUEM B BUJIC MYJIbTUMEIMMHON Mpe3eHTanu (4-6 caaiion).

Koncyabranuu:

HroroBasi KOHTpoJibHasi padoTa 3a 1 cemecTp

2 CEMECTP

BJIOK 3.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

37

Tema 6.1.
IIpousBoaHas

1. IlonsiTHE O Tpeene NoCIe0BaTeNbHOCTHU U npeene ¢pyHkuuu. CyniecTBOBaHHE
npejena MOHOTOHHON OrpaHMYEHHON MOCIeA0BATEIbHOCTH.

2. [NonsTre 0 HEMPEPHIBHOCTH (DYHKIIUU.

3. [TonsTre o mpousBoaHON GyHKIMHA. DU3MUECKUN U TEOMETPUICCKUN CMBICIT
MIPOU3BOJIHOM.

O3HAKOMUTEIBHBIA
O3HAKOMUTEIBHBIN

[TIpoayKTUBHBII

IIpakTHyeckue 3aHATHS:

1. YpaBHeHHe KacaTeabHOHM K TpaduKy (QyHKINU.

2. [IpousBoHas OCHOBHBIX dJIeMEHTapHBIX (GyHKIUHN (Popmyisl quddepeHInpoBaHNs).
3. Ilpou3BOHBIE CYMMBI, pa3HOCTH, TPOU3BEACHHUS, YACTHOTO.

4. TIponsBoiHbIE 0OOpaTHOM (PYHKITMU ¥ KOMITO3HUIIMM TAHHOW ()YHKIIMH C JTUHEHHOM.

[IponykTHBHBIN

CamocTosiTeibHasi padoTa odyuarwmmuxces: [loaroroska pedeparos mo remam:
1. «/lyiHa OKPYKHOCTH U IUIOMIAIh KPYTa KaK MPeelibl MOCIeI0BATEIBHOCTEH.
2. «beckoHe4uHO yOBIBaIOIIAsI TEOMETPUYUECKAs! TPOTPECCHS.

Tema 6.2.
IIpumenenne
NMPOU3BOJIHOMI

[TprMeHeHre MPOU3BOTHON K HCCIEeIOBAHUIO (DYHKIIUI M MOCTPOCHHIO TPahUKOB.

[\9)

PenpoaykTrBHBIN

IIpakTHYeckHne 3aHATHA:
1. IIpumepsl UCIIOJIB30BAHKS TPOU3BOIHON JUIsl HAXOXKACHNUS HaWIy4llIero peleHus B
MIPUKJIAAHBIX, B TOM YHCJIE CONMAIBHO-I)KOHOMUYECKHUX, 3a0a4ax.

[IponykTuBHBIN

11




2. HaxoxaeHue CKOpOCTH IS Iporiecca, 3aJaHHoTro (hopmynoi mim rpadukoM.
3. Bropas nmpou3BogHasi, ee GU3NIECKUl M TeOMETPUIESCKUN CMBICII.
Kountpoasnas padora Ne 4 mo teme «IIpousBojiHas u ee IpUMEHEHUE. 2
CamocrosiTeibHast padoTa odyuyarommuxcsi: Pazpaborka MyabTUMETUHHOM 4
npesenTanmu «Mcropus cozganne audHepeHuanTbHOr0 U HHTETPATbHOTO UCUUCIICHUSL.
Hetoton u JleitbHumy.
Tema 6.3. 1. ITepBoobpazHasi. 2 .
o IIponykTUBHBIN
IlepBooOpa3nas u 2. HeomnpeneneHHblii HHTErpall.
HHTerpaju 3. @opMyJibl U IpaBUJIa HUHTETPUPOBAHMSI
IIpakTHyeckue 3aHATHA: 4 .
N [IponyKTHBHBII
1-2. [TonsiTie 06 onpeIelIEeHHOM MHTErpaje Kak IIoL[aad KpUBOJIMHENHON Tparneunu.
®opmyna Herotona-Jlelouuna.
3. [Ipumepsl IpUMEHEHUS UHTETpasia B pU3UKE U T€OMETPHH.
CamocTosiTesibHast padota odyuyarommxces: [logbop npumepoB npuMeHeHHs 6
WHTETrpajioB B (DM3UKE U TEOMETPUH C TIPEACTaBICHHEM B (hopme pedepara.
BJIOK 4. KOMBHUHATOPHUKA, CTATUCTHKA M TEOPUS BEPOSITHOCTEM 36
1. OCHOBHBIE IEMEHTHl KOMOWHATOPHKH. 4 PenpoaykTrBHBIN
Tema 7.1. 2. ®opmyna 6uHoma HeroToHa.
DJ1eMeHTBI 3. CBoiicTBa OMHOMHHAIBHBIX KOA(D(HUIIMEHTOB.
KOMOMHATOPUKH 4. Tpeyronbuuk Ilackass.
IpakTnyeckne 3aHATHS: 4 [IponykTUBHBII
1. 3ajaun Ha MO/ICYET YHUCIIa pa3MEIIEeHUH,
MepPeCcTaHOBOK, COUETaHUH.
2. Pemienue 3aa4 Ha mepe0op BapUaHTOB.
1. CoObITuS, BEPOSTHOCTH COOBITHS, CIIOKEHHE U YMHOXKEHHE BEPOSITHOCTEH. 8
Tema 7.2. 2. IlousTre 0 HE3aBUCUMOCTH COOBITHI. PenpoiyKTUBHBIIH
DJIeMeHThI 3. JluckpeTHas ciy4aiiHas BeTHYMHA, 3aKOH €€ pacrpe/IesIeHus. O3HAKOMUTEILHEII
TeopuM BeposiTHOCTeH | 4. UuciioBble XapaKTEpUCTUKU AUCKPETHOM CIIy4yailHON BETMYMHBL.
5. [lonsiTue o 3aK0HE OONBIINX YHCET.
CamocrosiTesibHasi padoTa odyuaroniuxcsi: Pazpabotka npeseHrarnuu wim pedepara 6
110 TeMe «OT a3apTHBIX UIP K TEOPUU BEPOSITHOCTENY.
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Tema 7.3.
JJIeMEeHTBI
MaTeMaTH4YeCcKoi
CTATHCTHKH

[IpencraBienre qaHHBIX (TAOJIHUIIBI, TUArpaMMBbl, TpaduKH), TeHEpaTbHAs
COBOKYITHOCTb, BBIOOpPKA, cpeiHee apudMeTHIecKoe, MeruaHa.
[ToHsATHE 0 331aYaX MATEMATUYECKOW CTATUCTUKH.

O3HAKOMUTEIBHBIA

IIpakTnyeckue 3aHATHS:
1. Pemenue MPAKTUYCCKUX 3aaa4 C IPUMCHCHUCM BCPOATHOCTHBIX METOH0B.
2. Pemennie npakTH4YEeCKUX 3aJ1a4 C MCIOJb30BaHUEM MaTEeMAaTUUYECKON CTaTUCTHKHU.

[IponykTHBHBIN

CamocrosiTesibHass padora odyuaromuxcsi: [ToaroroBka coo0iieHus Ha TEMY:
«CTaTuCTHKA U BEPOSITHOCTHBIC MOJICIII.

BJIOK 5.

I'EOMETPUSA

62

Tema 8.1.
IIpsimble n
IJIOCKOCTH B
NPOCTPAHCTBE

1. OcHOBHBIE MTOHATHUSL CTEPEOMETPHUH (TOUKA, MPAMAs], INIOCKOCTh, TIPOCTPAHCTBO).

2. BzaumHoe pacnonoxeHue IByX NpsIMbIX B IPOCTPAHCTBE (IIepeceKaroImecs,
napajuieIbHbIe U CKPEIIMBAIOIIUECS MIPSMBIE).

3. IlapauienbHOCTh NPSIMOM U TJIOCKOCTH, MPU3HAKK U CBOWCTBA.

4. TleprieHTIUKYASPHOCTh MPSAMOU U TJIOCKOCTH, IPU3HAKU U CBOMCTBA.

5. IlepneHauKyJiap U HAKJIOHHAA. YTOJI MEXIY MPSIMOM U MJIOCKOCTHIO.

6. [TapamienbHOCTh TUNIOCKOCTEN U MEPIEHANKYIISIPHOCTD JBYX IUIOCKOCTEH, MPU3HAKU U
CBONCTBA.

O3HAKOMUTEIBHBINA

PenponykTuBHBII

IIpakTHYeckue 3aHATHSA:

1. Pemenue 3a1a4 Ha MPUMEHEHNE aKCHOM CTEPEOMETPHUH U CIECTBUIN U3 HUX; Ha
B3alMHOE PACIIOJIOKEHHE MIPSIMBIX B IPOCTPAHCTBE.

2. Pemenue 3a1a4 Ha napajieIbHOCTh MPSMON U TUIOCKOCTH; Ha MEPIICHIUKYIIPHOCTD
IPSIMON M TIOCKOCTH; HAa HAXO0XKJIEHUE YIJIa MEX/y MPSMOM U MIIO0CKOCTBIO.

3. Pemenue 3amau no teme: «llapamienbHOCTh U MEPIEHAUKYISIPHOCTD ABYX
IIJIOCKOCTEW».

4. JIByrpaHHbIN Yroj, TUHEHHBIN Yrol ABYTPAHHOTO YIJIa. YTOJ MEXAY TIOCKOCTSIMHU.
5. IlapauiennbHOE MPOEKTUPOBAHUE.

6. [Tnomane opTOroHaNIBEHOM MPOEKITHH.

7. I300paxxeHne MPOCTPAHCTBEHHBIX QUTYP.

[IponyxTUBHBII

CamocrosiTesibHasi padora o0yqyaromuxcs: CocTaBieHne OOPHOTO KOHCIIEKTA 110
MaTepuaiaMm ydeoHoit muteparypsl u DOP mo Teme: «IlapamiensHoe MPOSKTUPOBAHHE.
N300pakeHre MpOCTPaHCTBEHHBIX (DHUTYpPY.

Tema 8.2.

1. Bepmmnsl, pebpa, rpaHd MHOTOTpaHHHKa. Pa3zBepTka.

PenpoayKTuBHBII
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MHOrorpaHHUuKH

2. MHororpaHHsl€ yIibl. Beiltykisle MHOrOrpaHHUKH. Teopema Dinepa.

3. [Ipusma (ee ocHOBaHUs1, OOKOBBIE peOpa, BEICOTA, OOKOBast MOBEPXHOCTH). [Ipsimas u
HaKJIOHHas npu3Ma. [IpaBuibpHas mpusma.

4. TTapannenenumnen. Kyo6.

5. [Mupamuna (ee ocHOBaHUE, OOKOBBIE pedpa, BHICOTA, OOKOBAsI MOBEPXHOCTH).

6. [IpaBunpHas nupamuaa. Y cedeHHas nupamuga. Terpasap.

7. Cummetpust B KyOe, B mapajuieNienuIie/ie, B Mpu3Me U MUpaMuje.

8. Ceuenus ky0a, TpU3MbI U TUPAMHUJIBI.

9. [Ipencrasienue o MPaBUIBHBIX MHOTOTPAaHHUKAX (TETpadap, KyO, OKTadIp,
JOJICKAdAP, UKOCAMP).

O3HAKOMUTEIBHBINA

PenponyxtuBHbIN

[MpakTuyeckue 3aHATHS:

1. Pemienue 3a1a4 Ha HaXOKJECHUE AIEMEHTOB MPU3MBI, IPSAMOT0 Napajuieienunesaa,
IO OOKOBOH U MOJIHOM MOBEPXHOCTH MPU3MBI U MapaUIeIeUIe 1a.

2. Pemenue 3a1a4 Ha HaXOXKACHHUE IEMEHTOB MUPAMUJIbI, TUIOIIAIH OOKOBOM U MOJHOM
MMOBEPXHOCTHU MHUPAMUBL.

IIponykTUBHBIN

KonTtpoubnasi pabora Ne S mo teme: «IIpsmble 1 TNIOCKOCTH B TPOCTPAHCTBE.
MHOTOrpaHHUKNY.

CamocrosiTesibHasi padora o0yuaromuxesi: [loaroroBka MyJbTUMEIUHHBIX
npe3eHTanuii mo temam: «IloHsATHE O CHMMETpPUHU B MPOCTPAHCTBE (LIEHTpaIbHAS,
oceBasl, 3epkanipHas)», «I[IpuMepbl CHMMETPHH B OKPY3KAIOIIEM MUPEY.

Tema 8.3.
Tes1a 1 moBepxHOCTH
BpallleHUs

1. Humuaap OcHoBaHUE, BHICOTA M OOKOBAsi TOBEPXHOCTH, 00pa3yroias, pa3BepTka.
2. OceBble CEYEHHUs U CEUCHHUS NTapaljielIbHble OCHOBAHUIO.

3. Konyc. OcHoBaHue, BbIcOTa 1 OOKOBasi IOBEPXHOCTb, 00pa3yloliasi, pa3BepTKa.
YceueHHBI KOHYC.

4. OceBble ceueHUs U CEYEHHUsI TapalIeJIbHbIE OCHOBAHMUIO.

5. llap u chepa, ux ceuenus. KacarenbHas II0CKOCTb K cdepe.

PenponykTuBHBII
O3HaKOMUTENbHBIN
PenponykTuBHBII
O3HaKOMUTENbHBIN
PenponykTuBHBII

IIpakTHYeckHne 3aHATHA:

1. Pemienue 3amau o teme: «L{WIMHIp U €r0 CEUSHUSD.

2. Pemenue 3anay o teme: «Konyc u ero ceueHus».

3. Pemenue 3amau no teme: «lllap u cdhepa, ux cedeHus».

4. Pemienne 3aa4 Ha HaXOK/ICHUE TIJIOMIATM TOBEPXHOCTH ITMIIMH/IPA, KOHYCa U CEPBHI.

IIponykTUBHBIN

CamocTosiTeJIbHasi padoTa 00yYaKIIUXCSI: IOAIOTOBKA COOOIECHUM 110 TEMaM:
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«Hauana» EBknmnaay, «3HaMEHUTBIC 3a]1a4d IPEBHOCTH.

1. O6wveM u ero uzmepenue. MaTEerpanpHas popmyia oobema.

2. ®opMmyibl 00beMa KyOa, MPSIMOYTOIBHOTO TTapaJuIeTIeHIe /1a, TPU3MBbI, [IITHHAPA. PenpoaykTuBHBIN
3. ®opmynsl 00beMa TUPaMUIBI U KOHYCA.
4. ®opMyJibl IJIOLIAAN TOBEPXHOCTEN MIMHIPA U KOHYCA.
5. @opmyrsl 0ObeMa 1mapa u mwiomaan cepsl. [logodue Ten. OTHOIICHHE TUIOIIAICH
MOBEPXHOCTEH M 00bEMOB MOTIOOHBIX TEJL.
IIpakTH4yeckue 3aHATHS:
1. Pemenwne 3a1a4 Ha HaXOXACHUE 00HEMOB Ky0Oa U MPSIMOYTOJIHLHOTO
Tema 8.4. napasuieNienumnea. [TpoayKTUBHBIN
O0beMbl Te1 U 2. Pemenue 3a1a4 Ha HAXOXKACHUE 0OHEMOB TIPU3MBI U IIHJIUH/IPA.
IUIOIIAAN UX 3. Pemmenue 3aa4 Ha HaX0X/IeHUE 00BEMOB MUPAMUJIBI U KOHYCA.
NnoBepxXHoOCTeM 4. Pemienue 3a/1a4 Ha HaX0X/IeHHE 00BEMOB IIapa U cepbl; 03HAKOMIICHHE C YaCTIMHU
mapa u (popmynamMu ux 00bEMOB.
KonTposbHasi pabora Ne 6 nmo teme «O0beMbl U IJIOLIAAN TOBEPXHOCTEN
MIPOCTPAHCTBEHHBIX TEI.
CamocrosiTesibHasi padoTa odyuaromuxcsi: CoctaBieHne TecToB 1o Teme: «O0beMbl
T€J U IJIOUIAIM UX TOBEPXHOCTEMNY.
1. IIpssmoyTonpHas (AeKapToBa) CUCTEMa KOOPAMHAT B IPOCTPAHCTRBE. PenpoaykTuBHBIN
2. BexTopsl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB.
3. CnoxeHue BEKTOPOB U YMHOKEHHE BEKTOPA Ha YUCIIO.
4. Pa3noxeHue BEKTOpa M0 HAIPABJICHUSIM. YTOJI MEX]y BEKTOpaMHu.
5. Ilpoekuus BekTopa Ha och. KoopauHaThl BEKTOpA. O3HaKOMUTENBHBIN
T 6. CKaJIsIpHOE MIPOU3BEJICHUE BEKTOPOB. PenpoykTUBHBIN
ema 8.5. IpakTHyecKue 3aHATHS:
Koopaunartsl u
1. ®opmyna pacCTOSIHUS MEXKIY ABYMsI TOUKaMH. Y paBHEHHS C(hepbl, IIIOCKOCTH H .
BEKTOPbI [TponyKTHBHBIN

MIPSIMOM.
2. Pemienue 3aa4 ¢ MCMOJIb30BAHUEM METOJAa KOOPJIMHAT U BEKTOPHOTO METO/1a.

CamocrosiTesibHasi padoTa o0yuaruuxcsi: PazpaboTka npe3eHTauii mo remMam:
«Konnuneapusie BeKTOpbI. Pazioxenue BeKTopa 1o JIByM HEKOJUTMHEAPHBIM BEKTOpaM»,
«Kommnanapuelie BeKTOphl. Pa3noskeHne BeKTopa Mo TpeM HEeKOMITJIaHAPHBIM
BEKTOpaM».

15




Bcero ayauTopHsbIx:

88

CamocrosiTenpHas paboTa 00yJaronuxcs: 47
Koncynbranuu 4
Bcero: 242

I[J'I}I XapPaKTCPUCTUKU YPOBHA OCBOCHUA yqe6Hor 0 MaTcpHalia UCIIOJIb3YCTCA CIICAYIOIINC 0003HAYCHUS:

— O3HAKOMMTEJbHBIN (Y3HaBaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);
— pPenpOAYyKTHBHBIH (BBIMOJIHEHHE JESITEIBHOCTH M0 00pasily, MHCTPYKIMH WIH O] PyKOBOACTBOM);
— IPOAYKTHUBHBIN (IJITAHUPOBAHUE U CAMOCTOSITEIIbHOE BBINOJIHEHUE ACSITEIbHOCTH, PEIEHHE TPOOIEMHBIX 3a/1a4)
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3. YcioBus peaau3anum JUCHUILTHHBI
3.1. MaTepuajJbHO-TEXHHYECKOE O0ecrieueHne
Peanuzamms mucturimHbel TpeOyeT Haauuus KaOMHETa  MaTeMaTHKH C METOJIUKOM

NPENOJIaBaHUs  OCHAICHHBIM  CIEAYIOIIMMH TEXHHYECKUMH CpEACTBAaMH OOy4YeHUs U
o0opynoBaHueM: yuyeOHas MeOenb, J10CKa ayJUTOpHAs, MYJbTUMEAUMHOE MPOEKIMOHHOE U
aKyCTUYECKOE o0opyaoBaHue, IIEPCOHAJIbHBII KOMIIBIOTED.

Ha

[1IK YCTaHOBJICHO cienyroliee MIPOrpaMMHOE o0ecrnieueHue:

— Oducnoe T10: omepammonnas cucrema MS Windows, odwucHeii maker MS Office,
miathopma MS Teams, odwuchbii mnaker LibreOffice, antuBupycnoe IIO Dr. Web.
Ob6ecneueno nposogHoe noaximoueHne I1K k nokanbHoii cetn u cetu MHTEpHET.

3.2. UndpopmanmnonHoe odecriedeHue 00yuyeHust
[lepeyenp pexoMeHAyeMBIX Y4eOHBIX HM3IaHMH, VHTepHET-pecypcoB, TOMOIHUTEIHHON

JUTEpaTyphl

1.
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Pexwum noctyna: cBOOOAHBIHN 1OCTYI.

[unosa, JI. 1. Marematuka : yue6. nocobue / JL.U. [llunosa, A.E. IllunoB. — Mocksa :
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Jlans - https://e.lanbook.com/
IPR Books - http://www.iprbookshop.ru/

Elibrary - https://www.elibrary.ru/

HanmonanwsHas snekrponHas 6ubanoreka (HIB) - https://rusneb.ru/

MexBy30BCcKas 3iekTpoHHas onoanoreka (MIB) - https://icdlib.nspu.ru/

"MBUC" (b/] nepuonnyeckux u3nanui) - https://dlib.eastview.com/browse

DnekTpoHHas 6ubnuoreka Tromry - https://library.utmn.ru/
http://www.uztest.ru/abstracts/?idabstract=14 — ¢ yHKIIUU B MKOJIHHOU MIPOrpaMMe.

. http://graphfunk.narod.ru/parabola.htm — rpaduku 3nemMeHTapHBIX QYHKIHHA.

. http://www.math.ru — MmaTeMaTH4eCKHil CaiT.

. Www.exponenta.ru - o0pa3oBaTeIbHBIM MAaTEMAaTHUYECKUI CalT.

. Www.matematicus.ru - y4eOHbI MaTepua 1Mo pa3IuIHbBIM MAaTEMATUYECKUM KypCaM.

[lepeuenn WHPOPMAIIMOHHBIX  TEXHOJIOTHIA, HCIIOJIb3yEMBIX npu OCYIIECTBICHUHU
0o0pa3oBaTenbHOTO TIpollecca MO JUCHUIUIMHE: IwiaTGopma s DJIEKTPOHHOTO OO0ydYeHHUs
MicrosoftTeams.
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4. KOHTpOJ'IL H OIICHKA PE3YJIbTATOB OCBOCHUA NTUCHUIIJINHBI
KOHTpOJ'IL U OLCHKa pPEC3YJIbTATOB OCBOCHUA yqe6H01”4 JAUCHUIUIMHBI OCYHICCTBIIACTCA
mnmpenoaaBaTCJi€eM B IIPOLECCE IMPOBEACHHUA IPAKTHYCCKUX 3&H$ITHI>1, CaMOCTOATCIIBHBIX H

KOHTPOJIBHBIX pa0OT, a TaKXe BBHIMOIHEHUS OO0YYaIOIIUMHUCS
MIPOEKTOB, UCCIIEAOBAHUM.

WH/IMBUIyalIbHBIX 3a/IaHuH,

Pe3yabraTrhl 00y4eHus
(ocBOEHHBIC YMEHHS1, YCBOCHHbIC 3HAHUA)

@®opMbI U METObI
KOHTPOJISI M OLlEHKH
pe3yJbTaTOB 00yYeHHst

OcBoeHHbIC YMEHHUA:

AJITEBPA

yMeTb

* BBIMOJIHATH apupMeTHYEeCKHe JeHCTBUS HAJl YUCIIaMU, COYeTast
YCTHBIE Y INCBMEHHBIE TPUEMBI, IPUMEHEHUE BBIYMCIUTEIBHBIX
YCTPONCTB; HAXOAUTh NPUOIMKEHHbIE 3HAUEHUS BEJTUYUH U
HOrPEIIHOCTH BbIUUCIEHHUH (a0COMIOTHASL U OTHOCUTEIbHAS);
CPaBHMBATh YUCIIOBBIE BHIPAKEHUS;

* HAXO/IUTh 3HAUEHUsI KOPHS, CTENIEeHH, Jorapudma,
TPUTOHOMETPUUECKUX BBIPAXKEHUI HA OCHOBE OIPENIEIICHMS,
UCTIONb3Ys IPU HEOOXOIUMOCTH BBIUHCIIUTENIbHBIE YCTPOICTBA;
MOJIb30BATHCS MPUOTMKEHHON OLIEHKOW U MPUKUAKON TIpU
IIPAKTUYECKHUX PACUETAX;

* BBIMOJIHATH PE0OPa30BaHMs BEIPAKECHUHN, IPUMEHssT (OPMYJIHI,
CBSI3aHHBIE CO CBOMCTBaMHM CTeTEHeH, Jorapugpmos,
TPUTOHOMETPUYECKHX (PYHKIINH;

HCII0JIL30BAaTh NPHOOpeTeHHbIE 3HAHUS U YMEHHS B
NPAKTHYECKOH JesITeJIbHOCTH U NMOBCEAHEBHOM KM3HM [IJIA:

* IPAKTUYECKHUX PacdeToB o (hopmynam, BKIItoUast GopmyJisl,
coJieprKalllie CTENeHH, paJuKalbl, JOrapu@Mbl U
TPUTOHOMETpUYECKHE (DYHKIMHU, UCTIONB3YS MPH HEOOXOAMMOCTH
CIIPaBOYHbBIE MaTepUaNbl U MPOCTEUIIINE BHIYUCIUTEIIbHbIE
YCTPOICTBA.

OYHKIMHU U TPAOUKHU

yMeThb:

* BBIUUCIIATH 3HaUeHHE QYyHKIMU [0 3aJaHHOMY 3HaUYEHUIO
apryMeHTa IIpU pa3IMyHbIX crioco0ax 3aaaHus (PyHKINU;

* ONpEENATh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIINH,
WITIOCTPUPOBATh UX Ha rpadukax;

* CTPOUTH IpaMKU U3YUECHHBIX (QYHKLUUH, HITIOCTPUPOBATH T10
rpauKy CBOMCTBA 3JIEMEHTapHBIX (QYHKINH;

* UCMOJIb30BATh MOHATHE (DYHKIIMHU JJIS ONUCAHUS U aHAJIN3A
3aBHCHUMOCTEH BEJINYMH;

HCII0JIL30BAaTh NPHOOpeTEeHHbIE 3HAHUS U YMEHHS B
NMPAKTHYECKOM 1eATeJIbHOCTH U MOBCEIHEBHOM KU3HM:

* JUIsl OTIMCAHMA C TIOMOIIBIO (PYHKUUH pa3IMYHBIX 3aBUCUMOCTEH,

Uccnenosanue o teMe:
«Pa3BuTHE NOHATHS O
YUCIIEN

KonTtponbhas padora Ne 1

OOyuaroras
caMoCTOsTeNIbHas paboTa

Konrponbnas padora Ne 2

TecTbl camoOIIpoBepKH

OOyuatormas
caMOCTOsITeNIbHAs paboTa
HuddepenuupoBanHoe
TECTUPOBAHUE
Konrponsnas padora Ne 3

Tect camonpoBepku
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MIPEJICTaBICHUS UX TpadUUeCKH, HHTEPIIPETAIMU IPaPUKOB.
HAYAJA MATEMATHYECKOI'O AHAJIM3A

YMeThb:

HAXOJUTh MPOU3BOJIHBIEC FTTEMEHTAPHBIX (PYHKIINA;

* UCMOJIb30BATh MPOU3BOJHYIO JJISl U3YUCHHUSI CBOUCTB (DYHKLUH U
MOCTPOEHUS IpadUKOB;

* IPUMEHSATH MPOU3BOIHYIO JUISI TPOBEACHUS MPUOIIMKEHHBIX
BBIYMCIICHU, pelIaTh 3aa4M MPUKIIAJHOTO XapaKTepa Ha
HaXOJKJCHHWE HAUOOJIBILIET0 U HAMMEHBIIIETO 3HAYCHUS;

* BBIUUCIIATH B MPOCTEHIINX CIIydasiX IUIOMAAN U OObEMBI C
MCIIOJIb30BAaHUEM OIIPEAEIEHHOIO HHTETPaIa;

HCII0JIL30BAaTh NPHOOpPeTEeHHbIE 3HAHUS U YMEHHS B
NPAKTHYECKOMH JesITeJIbHOCTH U NOBCEAHEBHOM KM3HM [IJIS:
pelIeHus IPUKIIaJHBIX 337a4, B TOM YHUCJIE COLUAIBHO-
HYKOHOMHYECKHUX U (PU3MUECKUX, HA HAUOOJIbIINE U HANMEHBIITHE
3HAYEHMsI, Ha HAX0XKJIEHUE CKOPOCTH U YCKOPEHHUSI.
YPABHEHUSA N HEPABEHCTBA

yMeThb:

* pelaTth palMoHalIbHbIE, TOKa3aTelbHbIE, IOTapUPMUUECKHE,
TPUTOHOMETPUUYECKHE YPABHEHUS, CBOJISALINECS K JINHEHHBIM U
KBaJPATHBIM, a TAKXKE aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;

* UCII0JIb30BATh Ipa)UuECKUil METOJ] peLIeHHs YPaBHEHUN U
HEPaBEHCTB;

* U300paXkaTh Ha KOOPJIMHATHOMN TJIOCKOCTH PEIICHUs] YPaBHEHUH,
HEPaBEHCTB U CUCTEM C JIBYMsI HEU3BECTHBIM HU;

* COCTaBJIAATh U PEIIATh YPABHEHUS U HEPABEHCTBA, CBS3BIBAIOIINE
HEU3BECTHBIE BETMYMHBI B TEKCTOBBIX (B TOM YHCIIE TIPUKIIATHBIX )
3a/ayax.

HCII0JIb30BAaTh NPHOOpeTeHHbIE 3HAHNS U YMEHHS B
NPAKTHYECKOM 1eSITeJIbHOCTH Y MOBCEHEBHOM "KU3HU: JIJIS
IIOCTPOEHUS U UCCIIEOBAHUS NTPOCTENIINX MAaTEMATHYECKUX
MOJeJIEH.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSA
BEPOSITHOCTEM

yMeThb:

* pemarhb MpocTenie KOMOMHATOPHBIE 33]Ja4l METOJIOM
nepedopa, a TakKe C MCIIOTH30BAaHHEM U3BECTHBIX (POPMYIT;

* BBIUUCIIATH B MPOCTEHIINX CITydasix BEPOATHOCTH COOBITHI Ha
OCHOBE I10JICYETA YHCIIa UCXOOB;

HCII0JIb30BAaTh NPHOOpeTeHHbIE 3HAHUS U YMEHHS B
NPAKTUYECKOH JesITeJIbHOCTH U NMOBCEAHEBHOM KU3HM: JUJIS
aHaJln3a pealibHbIX YHCIIOBBIX JIaHHBIX, IPEACTABIECHHBIX B BUIE
Iuarpamm, rpaQuKosB;

* aHAJIM3a MH(POPMAIIUHN CTATHCTUYIECKOTO XapaKTepa
I'EOMETPUA

[TpoBepka pe3ynbTaToB
UCCIIEIOBaHUS 10 TEME:
«IIpumenenune
HPOM3BOTHOMN ISt
UCCIIEIOBaHHS

byHKIU

Konrponsnas padora Ne 4

PasnoypoBHeBas
CaMOCTOSITeNIbHAs paboTa
IPOBEPOYHOTO XapaKTepa
OO6yuatommas
camocrosTelbHas paboTa
Tect camonpoBepku

HuddepenurpoBannas
CaMOCTOsTeNIbHAs PaboTa

Kontponbhas padota Ne 5

TectupoBanue

PasnoypoBHeBas
camocTosiTeNbHas paboTa
IPOBEPOYHOTO XapaKTepa
OOyuaroriast
camocTosiTelbHas paboTa
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yMeTh:

* pacro3HaBaTh Ha YEPTEKAX U MOJIEISAX MPOCTPAHCTBEHHBIC
(OpPMBI; COOTHOCUTH TPEXMEPHBIC OOBEKTHI C UX OMTMCAHUSIMH,
HN300pKCHUSIMHU.

- OIUCHIBATh B3aMMHOE PACIIONIOKEHUE PSIMBIX U TIOCKOCTEH B
MPOCTPAHCTBE, APTYMEHTUPOBATh CBOM CYKICHHUS 00 3TOM
PacTOIO0XKEHHH,

* aHAJIM3UPOBATH B MMPOCTEUIIIHMX CITydasX B3aUMHOE
pacmoiox)eHne 00bEKTOB B TPOCTPAHCTBE;

* 1300pakaTh OCHOBHBbIC MHOTOTPAHHUKH M KPYTJIbIC TEINA;
BBITIOJTHATH YEPTEIKU TI0 YCIOBUSAM 3a7a4;

* CTPOUTH MPOCTEHIIINE CeUeHUs KyOa, MPU3MBI, TUPAMUJIBL;

* pemaTth IUIAHUMETPUYECKHE U TIPOCTEUIIINE CTEPEOMETPUUECKUE

3aa4i Ha HAXO0XKICHUEC I‘GOMCTpI/I‘-IeCKI/IX BCJIIMYHNH (,Z[JII/IH, YI‘J'IOB,
riomaaei, o0beMoB);

HCIIOJIH30BATh MPHU PEIICHUU CTEPEOMETPUUYECKUX 3a]1a4
HJ'IaHI/IMeTpI/ILICCKI/Ie (1)aKTBI 1 METO/JBI,

. HpOBOI[I/ITI) JOKA3aTCIIbHBIC paCCY)KIIGHI/ISI B X01€ peIHGHI/ISI
3a7a4;

HCMO0JIb30BATH NPUOOPEeTEeHHbIE 3HAHUS M YMEHUsI B
NMPAKTHYECKOM 1eSITeJIbHOCTH U MOBCEHEBHOM KU3HU:

* JI7IS1 UCCIIEIOBAHUSI (MOJICITMPOBAHNUS ) HECTIOKHBIX
MPaKTUYECKUX CUTYyaIluii Ha OCHOBE M3yUYCHHBIX (GOPMYIT U
CBOICTB Quryp;

* BBIUYMCJICHUSI 00bEMOB U IIJIOMIAJIEH TTOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEJI MIPH PEIICHUN MTPAKTUYECKHUX 3a]1ad,
UCTIONB3YS TIPU HEOOXOUMOCTH CIIPABOYHHUKH U
BBIYMCIIUTEIILHBIE YCTPOMCTRA.

Tect camonpoBepku

KonTtponbhas padora Ne 6

OO0yyarorias
caMmocCTosiTeNbHast paboTa
IIpoBepka npoekra
«Yuumcs paccyKaarhb
IIPU PEIICHUH 3a/]a4 110
teme «Kpyrisle Tenay.
HuddepenunpoBanHoe
TECTUPOBAHUE

[IpoBepka
WHIUBUTy JTBHBIX 3aJJaHUN
Kontponbnas padora Ne 7

Hrtorosast KOHTpOJIbHAS
pabota Ne 8.

HTorosas arrecranus
B (popme yCTHOTO
(MUCBMEHHOTr0)
JIK3aMeHa
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