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1. ITacnmopT padoyeii mporpaMmMsbl JMCHHIIJIHHBI

1.1. O01acTh NPUMEHEHHS NPOTIPAMMBI

Pabouas mporpamMma JUCHMIUIMHBI — SIBJSIETCS YacThIO MPOTPaMMbl TOATOTOBKH
KBJIM(UUMPOBAHHBIX paboumx, ciyxamux B cooTBercTBUU ¢ ®I'OC CIIO mo mpodeccuu
46.01.03 Jlenonpou3BOANUTEND.

1.2. MecTro IMCHMIUVIMHBI B  CTPYKType OCHOBHOH  1npodecCMOHAIbHOM
o0pa3oBaTe/1bHOI NPOrpamMMBblL:

Pabouas nporpamma «Mamemamuka BXOIUT B OJIOK TPOGUIBHBIX TUCIUIUINH.

1.3. Meaun ® 3aga4M JUCHUILIMHBI — TpPe0OBaHHMAA K pe3yabTaTaM OCBOCHHUS
AUCHUILINHBI.

B pesynomame oceoenus OuCyuniuHvl 00y4aowuticss O0N4CeH 3HAmb/ROHUMAMb !

— 3HAuEHUE MATEMAaTUYECKON HAayKM JUIsl pEelIeHHs 3a/lad, BOSHHMKAIOUIMX B TEOPUU U
IIPAKTHUKE;

— BO3MOXHOCTU IPUMEHEHHUS MaTeMaTHYECKMX METOJOB K aHAIU3Y U HCCIIEJOBaHHUIO
IIPOLIECCOB U SBJICHUI B IPUPOJIE U OOIECTBE;

— pOJIb NPAaKTUKU A7 GOPMHUPOBAHUS M PA3BUTHS MATEeMaTHYECKOM HAyKH; MCTOPHIO
pa3BUTHS MOHSATHS YMCIIA, CO3/IaHUS MAaTEMaTHYECKOIO aHalu3a, BOSHUKHOBEHHS M Pa3BUTHS
TEOMETPHH;

— YHUBEPCAJIBHBIM XapakTep 3aKOHOB JIOTMKM MaTeMAaTUYECKUX PpacCyKICHUH, HX
IIPUMEHUMOCTb BO BCEX 00JIACTSIX YEIOBEUYECKOH NeATEIbHOCTH;

— BEPOSITHOCTHBIN XapaKTep Pa3IUYHbIX IIPOLECCOB OKPYIKAIOLIETO MUPA;

AJITEBPA

yMeTb:

— BBINOJIHATH apUPMETHIECKHE ACUCTBUS HAJl YUCIIAMH, COYETast yCTHBIE U MMUCbMEHHbIE
MIPUEMBI, IPUMEHEHHNE BHIYUCIUTENbHBIX YCTPOUCTB;

— HaxoIuTh MpPUONMKEHHbIE 3HAYEHUS BEIMYMH U TOTPEIIHOCTH BbIUMCICHUI
(aOcoit0THAsA U OTHOCUTEJIbHAS); CPABHUBAThH YHCIIOBBIE BBIPAKECHMUS;

— HaxoJuTh 3HAYEHUs KOPHS, CTENEHH, Jorapupma, TPUrOHOMETPUUECKUX BBIPAKEHUIN
Ha OCHOBE OINpEAEJICHUS, HCIOIb3ys NpPU HEOOXOJUMOCTH BBIYMCIUTEIbHBIC YCTPOWCTBA,
M0JIb30BAThCS MPUOIMKEHHOM OLEHKOM M MPUKUAKON NP MPAKTUYECKUX pacuerax;

— BBINOJIHATh MNPeoOpa3oBaHMs BBIPAKEHUH, NpUMeHSs (OpMyIibl, CBSI3aHHBIE CO
CBOWCTBaMH CTETICHEH, JTOrapu(pMOB, TPUTOHOMETPHUUECKUX (DYHKIIHIA;

— HCIIOJIb30BaTh MPHOOpPETEHHBbIE 3HAHUA U YMEHUS B MPAKTUUYECKOW AESTENbHOCTH U
MOBCEJTHEBHON O KM3HUIUIA MPAKTHUYECKHX pacyeToB Mo (opmynam, BKI0Yas (HOpMyJIbI,
coJiepKallie CTENEHHU, paauKajbl, JorapudMbl U TPUTOHOMETPUUECKHE (YHKIIMH, UCIIOJIb3YS
IpU HEOOXOIMMOCTH CIIPABOYHbIE MaTepHalIbl U MPOCTEHINNE BBHIYUCIUTEIbHbBIE YCTPONUCTBA.

®YHKIUU U TPAOUKHU

yMeTb:

— BBIYMCIATH 3HAYEHHE (QYHKIUH I10 3alaHHOMY 3HAYEHHIO apryMEHTa IIPHU Pa3IMYHBIX
croco0ax 3amaHus QyHKINH;

— OmpeneNisiTh OCHOBHBIE CBONCTBA YHCIOBBIX (YHKIMH, HWUIIOCTPUPOBATH HMX Ha
rpadukax;

— CTpOMTh TIpaUKH H3Y4YEHHBIX (YHKIMH, WIIIOCTPUPOBATh MO IpaduKy CBOHCTBA
AJIEMEHTAPHBIX (PYHKIINI;

— HCII0JIb30BATh MOHATHE (DYHKLWU JJISl ONMCAHUS U aHalln3a 3aBUCUMOCTEH BEJINYHH;

HCI0JIB30BATH NPHOOpPEeTEeHHbIC 3HAHUSL M YMEHHS B IPAKTHYECKOH AeTeJJbHOCTH H
MOBCEeHEBHOI KM3HM: I ONUCAHUS C TOMOIIbIO (YHKIMH pPa3IUYHBIX 3aBHCUMOCTEH,
Npe/CTaBICHNUS UX rpadUuecKu, MHTEPIIPETAlluH rpauKOB.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A



yMeTh!

— HaXOJUTh MPOU3BOIHBIEC AIIEMEHTAPHBIX (DYHKIIHIA;

— WCTOJB30BaTh TPOW3BOAHYIO JUISI W3YYEHHUS CBOMCTB (YHKIHMHA ¥ IMOCTPOCHHUS
rpa¢uKoB;

— TPUMEHSTH MPOU3BOAHYIO JUISI MPOBEIACHUS NPUOJIMKEHHBIX BBIYHCICHUH, pelaTh
3a1a4M NPUKIAIHOTO XapaKTepa Ha HaXO0X/ICHHE HauOOJIBIIEr0 1 HANMEHBIIIET0 3HAYCHUS;

— BBIYUCIIATH B MPOCTEHIIMX CIydyasX IUIOMAQAM U OOBEMBI C HCHOJIH30BAHUEM
OTIPEICIIEHHOTO UHTETpaa;

HCNOJIb30BATH NPHOOpeTeHHbIe 3HAHUS U YMEHHUS] B IPAKTHYECKOM 1eATeJbHOCTH U
MOBCEAHEBHOM JKM3HM JUIS: PEUICHWs NPUKIAJHBIX 3a7ad, B TOM WYHCJIE COIHAIBHO-
HSKOHOMHYECKUX M (PU3MUECKUX, HA HAUOOJNbIIME W HAaUMEHbIINE 3HAUEHUs, Ha HaXOXJCHUE
CKOPOCTH B YCKOPECHHSI.

YPABHEHUS U HEPABEHCTBA

yMeTh:

— pemaTh palnuoHANbHBIE, TOKa3aTelbHbIC, JIOTApU(PMUYIECKUE, TPUTOHOMETPHUYECCKUE
YpaBHEHHUsI, CBOJSIINECS K JTUHEWHBIM M KBaJPATHBIM, a TAaK)Ke aHAJIOTHYHbIE HEPAaBEHCTBA U
CHCTEMB,

— HCMOJB30BaTh TpapHUUECKUil METOJ PELICHUs] YpaBHEHUH M HEPaBEHCTB; M300paXkaTh
Ha KOOpDAWHATHOW IUIOCKOCTH pEUICHUs YPaBHEHWH, HEPAaBEHCTB W CHCTEM C JIByMs
HEU3BECTHBIMH;

— COCTaBJIATh W peIIaTh YPaBHEHUS M HEPABEHCTBA, CBS3BIBAIOIINE HEM3BECTHBIC
BEJINYMHBI B TEKCTOBBIX (B TOM YHCIIE IPUKIIAIHBIX) 3a/1a9aX.

HCNOJIb30BATh NPHOOPeTeHHbIe 3HAHUS U YMEHHUSI B IPAKTHYECKOM JeATeJIbHOCTH U
MOBCETHEBHOM JKM3HH: Ui TOCTPOCHHS M HCCIEAOBAHUS MPOCTEHIINX MaTeMaTH4ecKuX
MOJETEH.

KOMBUHATOPUKA, CTATUCTUKA U TEOPHUS BEPOSITHOCTEM

yMeTh!

— pemarb MPOCTeHIINEe KOMOMHATOpPHBIE 3aadydl METOIOM TIepebopa, a TakkKe C
MCTOJIb30BAaHUEM U3BECTHBIX (POPMYJI;

— BBIYUCIIATH B MPOCTEHININX CITy4asx BEPOSITHOCTH COOBITHI HAa OCHOBE MOJICUETa YUCIIa
HCXO/IOB;

HCHOJIb30BATh NPHOOPeTeHHbIe 3HAHUSA U YMEHHUsI B IPAKTHYECKOM 1eATeJIbHOCTH U
MOBCeTHEBHOM KU3HM: IS aHAM3a PEalbHBIX YHCIOBBIX JAHHBIX, MPEACTABICHHBIX B BHUJIE
auarpamm, rpa)uKoB; aHaIM3a HHPOPMAIIUK CTATUCTHYECKOTO XapaKTepa.

ITEOMETPUSA

yMeThb:

— pacro3HaBaTh Ha YepTeKaX W MOJENSAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH
TpeXMepHble OOBEKTHI C MX ONHCAHUAMH, HM300paKEHUAMHU; ONHCHIBATh B3aUMHOE
pacrioyio’keHNe MPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE, apTyMEHTUPOBATh CBOW CYXKICHHUS 00
3TOM PaCHOJI0XKEHUH;

— QHAJIM3UPOBATh B MPOCTEUIIMX CIIydasX B3aUMHOE pACIOJIOKEHHE OOBEKTOB B
MPOCTPAHCTBE;

— u300pakaTh OCHOBHBIE MHOTOTPAHHUKU M TEJNa; BBIIOJHATH YEPTEKHU IO YCIOBHUIM
3ajad;

— CTPOUTH NPOCTEHIINE CEYSHUS KyOa, IIPU3MBbI, TUPaMHUIbI;

— pewmarh IUJITAHUMETPUYECKHE M TPOCTEHIINEe CTepeoMEeTpUYecKHue 3aJadyd  Ha
HaXOXXJICHHE TeOMETPHUECKUX BEIMYHH (JIJIMH, YTIIOB, IUIOMIAeH, 00HEMOB);

— HCIIONIb30BaTh MPH PEIICHUH CTEPEOMETPHUYECKUX 3a/1a4 ITTAHUMETPpUYecKue (aKThl 1
METOJIBI;



— MPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS B XOE PELICHUS 3a/1a4;

HCI0JIB30BATH NMPUOOpEeTeHHbIEe 3HAHUSI M YMEHHS B IPAKTHYECKOH JeITeJIbHOCTH H
MOBCEAHEBHOM JKM3HM: /Ui UCCIEI0BaHUsS (MOJECIHUPOBAHUS) HECIOXKHBIX MPAKTHYECKUX
CHTyaluii Ha OCHOBE M3YYECHHBIX ()OPMYI M CBOMCTB (PUTYp; BEIYUCICHHUS 0ObEMOB M IIJIOMIA ICH
MTOBEPXHOCTEN INPOCTPAHCTBEHHBIX TEJI, NPU PELICHUH NPAKTHUECKUX 3a]ad, UCIOJb3ys INPH
HEO0OXOJUMOCTH CIPAaBOYHUKHU U BHIYMCIUTENIbHbBIE YCTPONCTBA.

1.4. KosimuecTBO 4aCOB HA OCBOEHHE MPOrPaMMbl TUCHMIUIUHBI:
Cemectpsr 1,2,3,4

MakcuMasbHas yueOHas Harpyska oOydJarorerocs 461 4yacoB, B TOM 4ucCIIe:
oOsi3aTenpHas ayIUTOpHAas Harpys3ka oOydaromierocst 308 vaca;
caMOCTOsITeNIbHAs paboTa oOyuaromerocs 153.

2. CTpyKTypa ¥ coJep:KaHue TUCHUIINHBI

2.1. O0beM yueOHOI IMCUMIJIMHBI M BUABI Y4e0HO# padoThI

Bun yueOHO# paboTh O06Bem vacoB

MaxkcumaibHasi yueOHasi Harpy3Kka (Bcero) 461
O0s13aTenbHas ayIuToOpHas yueOHasi Harpys3ka (Bcero) 308
B TOM YHCJIE!

JEKIUU 130

[IPAKTHUYECKUE 3aHATUS 178
CamocTosiTenbHast paboTta o0ydaronierocs (Bcero) 153
@OpMBI IPOMEKYTOYHOHN aTTECTALMH 10 JUCLUIIINHE!
KoHnTtponbHas pabota 2,3 cemecTp
3auer 1 cemectp
OK3aMeH 4 cemecTp




2.2. TemaTuyeckuii VIAH U COAEPKAHME JUCHUILIHHBI

HaumenoBanue Coneprxanne yaeOHOT0 MaTepurara, JlabopaTopHbie padOTHI M MPAKTHIECKUE 3aHITHS, O6bemM | YpoBeHb OCBOCHHS
pa3IesioB U TeM caMoCTOosITeNIbHAsL paboTa 00yJarIIUXCsl, KypcoBasi paboTa (IIPOeKT) 9acoB
1 2 3 4
1 CEMECTP 152
BJIOK 1 AJITEBPA yac
Paznea 1. PasButue nousitus o uyncije. Kopuu u crenexnu
Coaep:kanne yueOHOTro MaTepuaJia 2 .
N PernponyxTuBHBIIM
Tema 1.1. 1. Henbie n panmoHanbHble yucna. [leficTBurenpHble ynciaa. KoMIiekcHbIe ynca.
Pazurtue nousitust 0 | 2. [IpuGivxkeHHBIC BEIUUCICHHUS.
yucie. Kopuu u 4
IIpakTH4yeckoe 3aHsATHE: .
CcTeneHu . [IponykTUBHBIM
Kopens crenenu n > 1 u ero cBoiictsa
CamocTosiTe1bHasi paGoTa o0yuarmmuxesi: padboTa ¢ ydeOHbIM MaTepHaIoM 4
PEKOMEHIyeMOM JIUTepaTyphl U JIEKTPOHHBIMHU 00pa30BaTEIbHBIMU pECypcaMu U
COCTaBJIEHUE OIIOPHOr0 KOHCIEKTa o TeMe: «KopeHb crenenu n > 1 1 ero cBOMCTBay.
Conepxxanue yueOHOro MarepuaJia 2 N
o PenponykTuBHBII
Crenens ¢ palldOHANBHBIM MOKa3ateseM. [loHsTie o crenenu ¢ JeHCTBUTEIbHBIM
T 12 noka3aresneM. CBONCTBA CTENEHHU C ICHCTBUTEIbHBIM IOKA3aTEIIEM.
C ema 1.2 IIpakTH4Yeckoe 3aHATHE: 4
TENEHE ¢ 1. CreneHs ¢ paluoHaIbHBIM MTOKA3aTEIEM U €€ CBOWCTBA. ITpoyKTUBHBIIH
patnoHaILHEIM 2. Ilonsarue o cTeneHu ¢ AeHCTBUTEILHBIM II0KA3aTEIEM.
froKasateieM u ee 3. CBoiiCTBa CTENEHU C ICHCTBUTEIbHBIM ITOKA3ATEIEM.
cBOIiCTBA. » =
CamocrosiTesibHasi padoTa o0yuyawmuxcsi: Permenue ynpaxHeHUN U 3a1aHUH, 4
(bopMUPYIOIIUX MOHATHE KOPHS CTETIEHU N > | ¥ ero CBONCTB; CTETICHU C
paloHaIbHBIM IIOKA3aTEJIEM U €€ CBONCTB.
Paznea 2. Jlorapudm u npeodpazoBaHue NPOCTENHIINX BbIPpAKEHH I
Tema 2.1. Coaep:xkanmne yueOHOTro MaTepuaJia 4 PenponykTuBHBII
Jlorapugm 1. Jlorapudm gucna. OCHOBHOE JIOTapUPMUIECKOE TOKICCTBO. O3HaKOMUTEIBHBIN
2. Jlorapucm npousBeeHUs, YaCTHOTO, CTENIEHH; IEPeX0/l K HOBOMY OCHOBAHHIO. PenponyxTuBHBIIM

3. JlecaTHUHBIN M HATYPaJIbHBIHN JIoTapU(MBIL, YUCIIO €.




IIpakTHYecKkHe 3aHATHA:

1. Pemrenue 3amanuii v yrpakHeHUH, HAMPABJICHHBIX HA (OPMUPOBAHUE TTOHSATHUS
Jorapudma.

2. Pemienne 3aganuii Ha YCBOGHHUE CBOMCTB JIOTapH(PMOB, BHIYUCIICHUE IECSITHYHBIX U
HATYPaJIbHBIX JOrapu(MOB Ha KaJIbKYJISTOPE.

[IponykTUBHBIH

CamocrosiTesbHasi padora o0ydarwmmxcsi: CoCTaBI€HUE CTPYKTYPHO-JIOTMYECKOM
CXEMBI [I0 MaTepuaiaM CIIPpaBOYHOH U yueOHOI auTeparypsl o Teme «CBoiicTBa
JorapuMoB.

Tema 2.2.
IIpeoGpa3oBanus
npocrenmux
BBIPAKEHH I

Coaep:xkanmne yueOHOTro MaTepuajia

1. IIpeoOpa3oBaHus MPOCTSHITUX BBIPAKEHHH, BKITIOYAIONINX apu(hMETHISCKUE
oTiepaluu.

2. IlpeoOpa3oBaHus MPOCTEHIITUX BBIPAKECHHUH, BKIFOYAIOIIUX ONEPAIIMI0 BO3BEICHUS B
CTETICHB.

3. [IpeoOpa3zoBaHMsI MPOCTSHUIITMX BBIPAKECHHH, BKIFOUAIOLIIX OMEPAITUIO
norapuMupoBaHUSL.

PenponykTuBHBII

IIpakTnyeckue 3aHATHSA:
Pemenne ynpaxxueHuit Ha mpeoOpa30BaHuUs MPOCTEHITNX BIPAXKEHUH €
UCIOJIb30BaHUEM (hOPMYJI M ITPABUJII IPeoOpa3oBaHMsl OYKBEHHBIX BBIPAKEHHM.

IIpoayKTrBHBII

Kontposannas padora Ne 1 no teme «Kopuu u crenenu. Jlorapudm, cBoiicTBa
norapumoBy.

IIpoyKTHUBHBIN

CamocrosiTesibHas padoTa o0yuawmuxesi: [log6op 3a1ay mpakTHIECKOTO XapaKTepa
Ha MPUMEHEHUE JIOTapU(PMOB B pPEATbHOM JKU3HHU.

Pa3zgen 3

YPABHEHUSA U HEPABEHCTBA

Tema 3.1.
Pemenne
YPaBHEHUI U
HEPABEHCTB.

Conepxxanue yueOHOro MarepuaJia

1. Pemenuie paliioHanbHbIX YPABHEHUM U HEPABEHCTB.

2. Pemenue uppanioHaJIbHBIX YPaBHEHUH.

3. Penienue noka3aTenbHbIX YPAaBHEHUN U HEPABEHCTB.

4. Pemenue nmorapu(pMu4ecKux ypaBHEHU U HEPaBEHCTB.

O3HakOMHUTEIbHBIN
O3HaKOMHUTEIbHBIN
PenponykTuBHBIi
PenponykruBHbIi
O3HakOMHUTEIbHBIN

IIpakTHyeckue 3aHATHS:
1. Pemenue panuoHaabHbIX YpaBHEHUM U HEPABEHCTB;
2. PenieHue HppalMOHAJIBHBIX YPaBHEHUM.
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3. PenieHne noka3aTenbHbIX YPAaBHEHUN U HEPABEHCTB.
4. Pemmenne orapupMudecKux ypaBHEHU U HEPABEHCTB.

CamocTosiTe/ibHAsi padoTa 00yUAKOUIUXCS: 3aKPEIJICHUS! HABBIKA 110 PEIICHUIO
YpaBHEHU U HEPABEHCTB.

Tema 3.2.
O01mue MeToabI
pelleHusl yPABHEHUI U
HEPaBeHCTB

Coaep:xkanmne yueOHOTro MaTepuajia

1. PaBHOCUIIBHOCTH YpaBHEHUIA, HEPABEHCTB, CUCTEM.

2. PanimonaneHble, MppallioOHaIbHBIC, TOKA3aTEIbHBIC YPABHEHUS U CUCTEMBI.

3. OcHOBHBIE TIPUEMBI PEIICHUS CUCTEM YPABHEHMIA: pa3ioKeHNe Ha MHOKHUTEIH,
BBEJICHUE HOBBIX HEM3BECTHBIX, TIOJICTAHOBKA, Ipadrueckuil MeTo/I, anredpandeckoe
CIIOXKEHHE.

5. Petienue mpocTelmx CUCTEM YpaBHEHHH C IByMsI HEU3BECTHBIMHU.

6. Penienue cucteM HEpaBEHCTB C OJTHON MEPEMEHHOIA.

7. Metoa MHTEPBAJIOB.

PenponykruBHBIi

IIpakTnyeckue 3aHATHSA:

1. Ucnionb30Banmst CBOMCTB U rpaduKoB (YHKIMNA NPU PEIICHNN YPaBHEHUH 1
HEPABEHCTB.

2. N300paxeHne Ha KOOPAMHATHOM MIIOCKOCTH MHOKECTBA PELICHUH ypaBHEHUN U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CHCTEM.

[IponyKTUBHBIH

CamocrosiTesibHAs pa0oTa 00y4alOMIUXCS: IOArOTOBKA MPE3EHTAlMU HA TEMY
«IIpuMeHeHne MaTeMaTHYeCKUX METOJIOB JUIs PELICHHUs COJIepKATEIbHBIX 33134 U3
pa3nuyHbIX 00acTeil HaAyKU U MPAaKTUKU. VIHTeprpeTanus pe3ynpTara, y4eT peaibHbIX
OTPaHUYCHUINY.

KonTpoabnast pabora Ne 2 no teme «OCHOBHBIE METOIbI PELLICHUS] YPaBHEHUH U
HEPABEHCTB.

Paznen 4.

OCHOBBI TPUTOHOMETPHUH

Tema 4.1.
CuHyc, KOCHHYC,
TaAHTeHC YIJIOBOI0 M
YHCJI0BOI0
aprymeHra.

Copep:xanne y4eOHOIro MaTepuaJjia

1.YucnoBast OKpy>kHOCTb. UHCIIOBast OKPY>KHOCTh HAa KOOPAMHATHOM IJIOCKOCTH.
2. CuHyC, KOCUHYC, TAHI'€HC U KOTAaHI'€HC IPOU3BOJIBHOTO YIJIa.

3. Pagnannas mepa yria.

4. CuHycC, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC YHuCJIa.

PenponykTuBHBII

IIpakTHyeckue 3aHATHS:
1.YucnoBas oKpy>XHOCTb. UncI0Bast OKPY>KHOCTh Ha KOOPAMHATHOM MJIOCKOCTH.




2. CuHyC, KOCUHYC, TAHI'€HC U KOTAaHI'€HC IPON3BOJIBHOTO YIJIa.
3. Pagnannas mepa yria. [lepeBoa u3 paanaHHON MephI B TPaJyCHYIO U HA00OPOT.
4. CuHyC, KOCHHYC, TAHT€HC ¥ KOTAHT'E€HC YHCJIa.

CamocrosiTesbHasi padoTa o0yuyawmmxcsi: Pemenue npoctenmmx
TPUTOHOMETPUYECKUX HEPABEHCTB IIPU ITOMOLIM €AMHUYHON OKPYKHOCTH.

Tema 4.2.
OcHoBHBIE
TPUTOHOMETPHYECKHE
TOKIECTBA

Copaep:kanmne yueOHOro MaTepuaJia

1. OcHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA.

2. ®opMyJIbl IPUBEJICHHUSL.

3. CuHyc, KOCUHYC U TAHT'€HC CYMMBbI U Pa3HOCTHU JBYX YTJIOB.
4. CUHYC ¥ KOCUHYC TBOWHOTO YyTJa.

PenponyxTuBHBIIM

IIpakTnyeckue 3aHATHSA:

1. ®opMyIIbl TOJOBUHHOTO YTJIA.

2. IlpeoOpa3oBaHue CyMMBI TPHTOHOMETPHUECKUX (DYHKIMIA B IPOU3BEICHUE U
NPOU3BEJICHUS B CYMMY.

3. BelpaskeHH€ TPUTOHOMETPUIECKUX (PYHKIUH Yepe3 TAaHT€HC MTOJIOBHHHOTO
apryMeHTa.

2. [Ipeobpa3oBaHue NPOCTEHIINX TPUTOHOMETPHUECKHUX BbIPAXKEHHIH.

14

IIpoayKTHBHBII

CamocrosiTesibHas padora o0yuarommuxesi: [loctpoenue u uccienoBanue
MaTemMaTHuyeckoi Mojenu «HucioBast OKpy>KHOCTb» € OCIEAYIOLUIUM PacCMOTPEHUEM
Ha HEW UCTUHHOCTU (hOPMYJI IPUBEACHUSI.

KoncyabTanuu

10

KonTtposabHasi padora 3a 1 cemecTp

2 CEMECTP

54

Tema 4.3.
Tpuronomerpuieckue
YPaBHeHHU

Coaep:kanmne yueOHOTro MaTepuajia
1. Tlpocreiinne TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA.
2. ApKcuHYC, apKKOCHHYC, apKTaHT€HC YHCJIa.

PenponyxTuBHBII

IIpakTHyeckue 3aHATHSA:

Meroas! pemeHnii TPUroHOMETPUYECKUX YPABHEHMI:
1. PaznosxeHne Ha MHOXKHUTENH;

2. OyHKIIMOHAIBHO-TpadUIeCKUH;

3. BBegenue HOBOI epeMEHHOM;

4. Pewuenue ogHopoaHbIX ypaBHeHuil | u Il ctenenu.

IIpoayKTHUBHBII
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KontposabHasi padora Ne 3 mo teme «OCHOBBI TPUTOHOMETPUM.

[IpoaykTHBHBIN

CamocrosiTesbHasi padora odydarommuxcsi: CocTaBlIeHUE aIrOPUTMOB MO PEIICHUIO
MPOCTEUIINX TPUTOHOMETPUUYECKHUX ypaBHeHUM. CocTaBiIeHUE TaOIULIbI:
«TpuronomeTpuuecKkrie HepaBEHCTBA M METO/IbI UX PELICHUS.

BJIOK 2.

OYHKINHU

Tema 5.1.
DOYyHKUUHA U UX
CcBOMcCTBA.

Copep:xxanmne y4e0OHOIro MmaTepuaJjia

1. ®ysakmun. O0acTh ONpeeNieHUs] 1 MHOXKEeCTBO 3HadeHu. [ paduk GyHKIHN.

2. CotlicTBa (yHKIUI: MOHOTOHHOCTD, Y€THOCTh U HEYETHOCTb, IEPUOUIHOCTD,
OTPaHUYEHHOCTb.

3. IIpomexyTku Bo3pacTanus U yObiBaHus. HanOomnple 1 HauMeHbIINe 3HAYEHUS.
4. Touku 3kcTpeMyMa (JIOKaJIbHOIO MaKCUMyMa U MUHUMYyMa).

5. I'padpuaeckas nHTEpOIpETALIHS.

PenponykTuBHBII

IIpakTHyecKkue 3aHATHS:

1. ITocTpoenue rpadgukoB GyHKIMN, 3aJaHHBIX Pa3IMYHBIMHU CIIOCOOAMHU.

2. Ilpumepsl GpyHKIIMOHAIBHBIX 3aBUCUMOCTEH B pEATbHBIX MPOIECCAX U SBICHUSX.
3-4. O0patnas ¢ynkuus. O6nacTb onpeaeaeHus U 00JacTb 3HaYeHUs1 00paTHON
byukimn. ['padux o6patHOM PyHKIMH.

[IponyKTUBHBI

CamocTosiTe1bHasi padoTa o0yuarommxesi: [logdop ynpaxxHeHnuii Ha npeodpa3zoBaHus
rpauKoB: MapansieNbHOr0 NepeHoca U CUMMETPUN; OTHOCUTENIBHO OCell KOOPAMHAT IIpU
MNOCTPOCHUHU TPaPUKOB MPOCTEHIINX (PYHKILUH, C TOCIEAYIOUIMM PEIICHUEM.

Tema 5.2.
Buas! pyHknuii.

Conepxxkanue yueOHOro MarepuaJia

1. CrenenHast GyHKITUS C HATYypaTbHBIM TIOKA3aTENIeM, €€ CBONUCTBA U rpaduK.

2. BeprukanbHble ¥ TOPU30HTAIIBHBIE aCUMIITOTHI TpadukoB. ['paduku qpodHO-
JMHEHHBIX (PYHKITHA.

3. TpuronomeTrpudeckue GyHKIIUH, UX CBOMCTBA U Tpaduku (y = SinX, y = COSX),
MIEPUOANYHOCTh, OCHOBHOW MEPUO/L.

O3HAKOMUTEIIHLHBIN
O3HAKOMUTEIIHLHBIN

PenponykTuBHBII

IIpakTHyeckune 3aHATHS

1. ITokazarenpHast pyHKIUS (IKCTIOHEHTA), €€ CBOMCTBA U TpaduK.

2. Jlorapudmudeckas GpyHKIHS, €€ CBOMCTBA U rpaduk

3. IlpeoOpazoBanue rpauKOB: MapauIeIbHbIA IEPEHOC, CAMMETPHUSI OTHOCUTEIIEHO
ocell KOOpIUHAT U CHMMETPHSI OTHOCUTEIIHLHO Hayalia KOOPIUHAT, CAHMMETPHUS
OTHOCHUTEIILHO MPSIMOH y = X, PACTSIKCHHE U CKATHE BJIOJb OCEH KOOPAMHAT.

[IpoayKTUBHBII
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CamocrosiTesibHas padoTra o0yuyarmuxcs: V3yuyenue nporeccoB H3KCIIOHEHIINAIBHOTO
pocTa Ha mpuMepax OBICTPOro POCTA B XKUBOM M HEXXUBOM NMPUPOJIE, C TOCIETYIOLUIM
MIPEICTABJICHUEM B BUJIE MYJIbTUMEIUUHON nipe3eHTannu (4-6 cnaiiios).

KonTposabHasi pabora 3a 2 cemecTp

3 CEMECTP

108

BJIOK 4.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Tema 6.1.
ITpousBoanas

Coaep:kanmne yueOHOro MaTepuajia

1. ITonsiTHE O Mpejene NociIe 0BaTeIbHOCTU U npeene pyHkuuu. CyliecTBOBaHUE
npeaesaa MOHOTOHHOM OrpaHMYE€HHOM MOCIIeI0BATEIbHOCTH.

2. IloHsATHE O HENPEPBIBHOCTH (PYHKILIUH.

3. Ilonsitue o npous3BoHON PpyHKINU. DUIUUECKUI U TEOMETPUUYECKUN CMBICT
IIPOU3BOJIHOM.

O3HAKOMUTEBHBIN
O3HAKOMUTEIBHBIN

[IponyKTUBHBIM

IIpakTH4yeckue 3aHATHA:

1. YpaBHeHuUe KacaTeabHOU K TpaduKy QyHKITUH.

2. IIpon3BoiHAsE OCHOBHBIX AJIEMEHTApHBIX QYHKIIUN (hopmyisl nuddepeHITpoBaHms).
3. [Ipon3BOHBIE CYMMBI, pa3HOCTH, IPOU3BEICHUS, YACTHOTO.

4. IlponsBoaHbIe 0OpAaTHOW (PYHKITMY U KOMITO3HMIIMH TAHHON ()YHKIIMH C TUHEHHOM.

10

[IponykTUBHBIH

CamocTosiTe1bHasi paboTa o0yuarommuxesi: [lonroroska pedeparos nmo remam:
1. «/lnnHa OKpYKHOCTH U IJIOLIA/(b KPyTa KaK IMpeesibl 0CIe10BaTEIbHOCTEN.
2. «beckoHeuHO yObIBaIOIIAsi TeOMETPUYECKast TPOTPECCUS.

Tema 6.2.
IIpumenenne
MPOU3BOJAHOMI

Conepxxanue yueOHOro MarepuaJia
[IpuMeHeHHe MPOU3BOIHOM K UCCIICIOBAHMIO (DYHKIIMHI M IIOCTPOCHUIO I'padHKOB.

PenponykTuBHBIi

IIpakTHyeckue 3aHATHS:

1. HpI/IMepBI HCIIO0JIb30BaHUA HpOPIBBOZIHOfI AT HAXOXKACHH A HAWTYYIICTO PCIICHUA B
MPUKJIAIHBIX, B TOM YHCJIE COLIMAIIBHO-I)KOHOMUYECKHUX, 3aa4ax.

2. HaxosxaeHne CKOpOCTH I Tpoliecca, 3alaHHoTro (opMyJIoi Wil rpadukom.

3. Bropas mpousBojHasi, ee GU3HUeCcKUil U TeOMETPUUECKUIN CMBICI.

[IponyKTHBHBI

KonTpoasnasi pabora Ne 4 mo teme «IIpousBojHasi 1 ee IPUMEHEHUEY.

CamocrosiTesibHas padoTa odyuarwmuxcs: Pazpabotka npesenranuu «cropus
co3nanue auddepeHnaaTbHOTO U HHTErpaabHOTo ucurcienus. HproToH u JIenOHuIY.

Tema 6.3.
IlepBooOpa3Has u

Coaep:kanne yueOHOro MaTepuaJia
1. [TepBooOpaznasi.

[IponykTUBHBIH

12




HUHTerpaJj

2. HeonpeneneHHbI HHTETpal.
3. ®opMyJibl M IpaBUJia UHTETPUPOBAHUS

HpaKTI/I‘leCKI/Ie 3aHATHSA:

1-2. ITonsiTrie 00 ompeeIeHHOM HHTETpaie Kak IJIOMIa i KPUBOJIUHEHHOMN TpareinH.

®opmyna Hetotona-JleitOnuma.
3. [Ipumepbl IpHMEHEHHs HHTErpalia B JU3HUKE U TCOMETPHH.

[IponykTUBHBIH

CamocrosiTesibHas padora odyuaromuxcs: [londop npumepoB npUMeHEHUs
MHTETPAJIOB B (PHU3MKE M TEOMETPUH C TIPEICTaBICHUEM B hopMe pedepara.

BJIOK 5.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN

Tema 7.1.
JIEeMEeHTBI
KOMOMHATOPUKHU

Coaep:kanmne yueOHOIro MaTepuaJia

1. OcHOBHBIE 3JIEMEHTHl KOMOMHATOPUKH.

2. ®opmyina buHoMa HproToHa.

3. CpoiicTBa OMHOMUHAJIBHBIX KO (ULIUEHTOB.
4. TpeyroapHuk Ilackars.

PenponykTuBHBII

IIpakTH4yeckue 3aHATHSA:
1. 3amaun Ha MOJICYET YMCIIa Pa3MEILIEHUH,
MEePECTAHOBOK, COYETAHU.
2. Pemenue 3aj1a4 Ha nepe0op BapUaHTOB.

[IponyKTHBHBI

CamocTosiTe/ibHasi padoTa 00y4arIIMXCsi: MOJ00p KOMOMHATOPHBIX 3a7a4 C
MPaKTUYECKUM COJEPKAHUEM.

Tema 7.2.
JJ1eMeHThI
TEOPUH BEPOATHOCTEM

Conepxxanue yueOHOro MarepuaJia

1. CoObITHSI, BEPOSTHOCTH COOBITHS, CIIOKCHHE U YMHOKCHHE BEPOSITHOCTEH.
2. IlonsiTrie 0 HE3aBUCUMOCTH COOBITHIA.

3. JluckpeTHas cilydaiiHas BEJIMYMHA, 3aKOH €€ paclpeesICHusl.

4. YucnoBble XapaKTEPUCTUKHU JUCKPETHOU CIIy4allHOM BEJIMYUHBI.

5. [lonsiTue 0 3aKOHE OOJIBIIUX YHCEIL.

PenponykruBHbIi
O3HakOMHUTEIbHBIN

IIpakTHyeckue 3aHATHS:

1. CoObITHs, BEPOSATHOCTH COOBITHS, CIIOKCHUE U YMHOKCHHIE BEPOSITHOCTEH.
2. IloHsTHE O HE3AaBUCUMOCTHU COOBITHIA.

3. JluckpeTHas cilydaiiHas BEJIMYMHA, 3aKOH €€ paclpeesICHusl.
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CamocTosiTe1bHasi paboTa o0yuarommuxesi: PazpaboTka npesentanuu win pedepara
110 TeMe «OT a3apTHBIX UT'P K TEOPUH BEPOSITHOCTEN.

Tema 7.3.
9J1eMEeHThI
MaTeMaTH4ecKoi
CTATHCTHKH

Conep:xxaHne y4eOHOro MaTepuaJjia

[IpencraBnenue naHHBIX (TAOIMIIBI, JUATPAMMBI, Tpa(UKH), TeHEpaIbHas
COBOKYITHOCTb, BBIOOPKa, CpeiHee apru(MeTHIeckoe, MeinaHa.

[ToHsiTHE O 3a/1a4aX MaTEMATHYCCKON CTATUCTUKH.

O3HaKOMUTEIIBHBIN

HpaKanecKHe 3aHATHUSA:
1. Pemenue MNPAaKTUYCCKUX 3a1a4 ¢ IPUMCHCHUCM BCPOATHOCTHBIX MCTOAOB.
2. Pemenue MMPAKTUYCCKUX 3a/1a4 C UCITIOJIb30BAHUCM MaTEeMaTHYeCKO CTaTUCTUKH.

[IponykTUBHBIH

CamocrosiTesibHas padoTa odyuarwmuxcs: [loaroroska cooduieHus Ha TeEMY:
«CTaTUCTUKA U BEPOSTHOCTHBIC MOICIII.

KontposanHas padora 3a 3 cemecTp

4 CEMECTP

147

BJIOK 6.

I'EOMETPUA

147

Tema 8.1.
IIpsimbie u
IVIOCKOCTH B
NPOCTPAHCTBE

Coaep:kanmne yueOHOIro MaTepuaJia

1. OcHOBHBIE IOHATHUS CTEPEOMETPUH (TOUKA, IPSAMAs, INIOCKOCTb, IPOCTPAHCTBO).

2. B3anuMHOe pacnojoXeHue AByX MPsIMbIX B IPOCTPAHCTBE (II€peceKaronmecs,
napaJuleNIbHbIE U CKPEIIHUBAIOIINECS IPSIMbIE).

3. IlapamienpHOCTD NPSIMOM U TNIOCKOCTH, IPU3HAKU U CBOMCTBA.

4. IlepneHIUKYISPHOCTD MPSAMON U MIIOCKOCTH, IPU3HAKU U CBOMCTBA.

5. IlepnieHauKyIsp U HAKJIOHHAsA. YTOJ MEXAY MPSAMOM U IUNIOCKOCTBIO.

6. [lapamienbHOCTb IIOCKOCTEHN U MEPIEHIUKYISIPHOCTD JBYX IUIOCKOCTEH, IPU3HAKU U
CBOMCTBA.

O3HaKOMUTEIIBHBIN

PenponykruBHbII

IIpakTH4yeckue 3aHATHSA:

1. Pemenue 3a1a4 Ha IPUMEHEHNE aKCUOM CTEPEOMETPHHM U CIIECTBUI U3 HUX; HA
B3aMMHOE PACIIOJIOKEHNE MTPSAMBIX B IPOCTPAHCTBE.

2. Pemenue 3a1a4 Ha MapajuieIbHOCTD MPSIMON U TUIOCKOCTH; Ha NEPIIEHIUKYJIIPHOCTD
MIPSIMOM U IUNTOCKOCTH; HA HAXOKJAEHUE yTriia MEXIY IPSIMOU U IIIOCKOCTBIO.

3. Pemienue 3anau no teme: «llapamienbHOCTh M IEPIEHAUKYIISIPHOCTD IBYX
IUIOCKOCTEW».

4. JIByrpaHHbIi YTroJ, JIMHEHHBIA yTroJl ABYTPAHHOI'O yIia. YTOJI MEXKIY IUIOCKOCTSIMM.
5. IlapajstenbHOE MPOEKTUPOBAHUE.

[IponyKkTHBHBI
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6. Ilnomaae OpTOroHAIBLHOM MPOEKIIUH.
7. N300pakeHne npoCTpaHCTBEHHBIX Guryp.

CamocrosiTesibHas padoTa o0yuarwmuxcsi: CocTaBlieHHE OMOPHOTO KOHCIIEKTA 110
Marepuanam yueoHoi auteparypsl u DOP no teme: «I[lapamiensHoe IpOSKTUPOBAHKE.
H300paxeHne MpOoCTPAHCTBEHHBIX (QUTYPY.

Tema 8.2.
MHororpaHHUKH

Copaep:kanmne yueOHOro MaTepuaJia

1. Bepmmnsl, pedbpa, rpaHd MHOTOTpaHHHKa. Pa3zBepTka.

2. Muororpanssle yribl. Beimykisle MHOrorpanHukd. Teopema Ditnepa.

3. Ilpusma (ee ocHOBaHUs, OOKOBBIC peOpa, BEICOTA, OOKOBast MOBEPXHOCTH). [Ipsimast u
HakJIOHHas npu3Ma. [IpaBuibHas npusma.

4. Mapamnenenunen. Kyo.

5. [lupamuna (ee ocHoBaHME, OOKOBBIC pedpa, BHICOTA, OOKOBAsi TOBEPXHOCTH).
6. [IpaBunpHas nupamua. Y ceueHHas nupamuaa. Terpasap.

7. CumMeTpus B KyOe, B Mapaiesienuiie/ie, B Mpu3Me U MUpaMuje.

8. Ceuenus kyOa, NpU3Mbl U MUPAMUBI.

9. IlpencrasieHue o MpaBUILHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTa’ap,
JIOJICKAdIPp, UKOCAYP).

10

PenpoyKTHBHBIIH
O3HAKOMUTEIBLHBIN

PenponykTuBHBII

IIpakTnyeckue 3aHATHSA:

1. Pemenuie 3a1a4 Ha HaXO0X/IE€HNUE AJIEMEHTOB MPU3MBI, IPSMOTO MapaeNenumesa,
IUIOIAAM OOKOBOM U MOJIHOM MOBEPXHOCTH MPU3MBI U MapaulesenuIea.

2. Pemenue 3a1a4 Ha HaXOXAEHNUE AIEMEHTOB MUPAMUIbI, IIIOIMIAI OOKOBOM 1 MOJTHOM
MIOBEPXHOCTU TUPAMU/IBI.

12

[TpoayKTUBHBII

CamocrosiTesibHas padoTa odyuyarmmxcsi: [lonroroBka MyJIbTUMe TUITHBIX
npe3eHTanuii mo reMam: «lloHsaTHEe 0 CUMMETPUN B IPOCTPAHCTBE (LICHTPAIbHAS,
oceBasl, 3epKajibHas)», «[IpumMepbl CHMMETPUH B OKPY’KaIOIIEM MUPEY.

10

Tema 8.3.
Tes1a 1 MOBEPXHOCTH
BpalleHHsA

Copep:xxanne y4eOHOI0 MaTepuaJjia

1. Humuaap OcHOBaHUE, BBHICOTA M OOKOBAsi TOBEPXHOCTH, 00Opa3yroias, pa3BepTka.
2. OceBble ceYeHHUs U CEUCHHUs TapaljiesIbHble OCHOBAHUIO.

3. Konyc. OcHoBaHue, BbIcOTa 1 OOKOBasi IOBEPXHOCTh, 00pa3yloias, pa3BepTKa.

Y ceueHHBI KOHYC.

4. OceBble ceueHUs U CeYeHUs MapajiebHble OCHOBAHUIO.

5. llap u cdepa, ux ceuenus. KacarenapHas IIOCKOCTh K cepe.

10

PenponykruBHbII
O3HaKOMUTEIBHBIN
PenponykruBHbII
O3HaKOMUTEIBHBIN
PenponykruBHBIi
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IIpakTHYecKkHe 3aHATHA:

1. Pemenue 3agau no teme: «{unuHap u ero ceueHus».

2. Pemenue 3ana4 no teme: «KoHyc u ero ceueHus».

3. Pemenue 3amau o teme: «Illap u chepa, ux ceueHus».

4. Pemienue 3a/1a4 Ha HAXOX/ICHUE IIJIOIA M MIOBEPXHOCTH LMJIMHAPA, KOHYCca U chephl.

12

[TpoayKTUBHBII

CamocTosiTe/ibHasi padoTa 00y4alIIUXCsl: TOArOTOBKA COOOIIEHUIA 110 TEMaM:
«Hauana» EBkimaay, «3HaMEHUTBIC 3a]1a41 JPEBHOCTHY.

TecT o Teme: «MHOFOI‘paHHI/IKI/I. Tenan ITOBCPXHOCTHU BPALICHU).

Tema 8.4.
O0beMbI Te1 U
IVIOIIAIM UX
MOBEPXHOCTEHl

Coaep:kanmne yueOHOTro MaTepuajia

1. O0Bem u ero usmepenue. MurerpanpHas Gpopmyia oobema.

2. ®opmyiel 06beMa Ky0a, IPSMOYTOJIIBHOTO TTapajlIeNIeuIe N1a, IPU3MbI, IATHHPA.
3. ®opmyibl 00bEMa IUpPAMHIBI U KOHYCA.

4. ®opMyIbl IIIOMIAN TOBEPXHOCTEH LHMIMH/IpA U KOHYCA.

5. ®opmyisl 00beMa mmapa u mionaau cepsl. I[logodue Ten. OTHomEeHHE TUTOMaAeH
MOBEPXHOCTEH 1 00BEMOB TOAOOHBIX TEJl.

PenponykTuBHBIN

IIpakTHYecKHe 3aHATHA:

1. Pemenue 3a1a4 Ha HaXOX/1eHHE 00BEMOB Ky0a U MPSAMOYTOJIBHOTO Mapaljiesienunesaa.
2. Pemienue 3a/1a4 Ha HaX0X/IeHHE 00BEMOB PU3MBI U IIMIIMH/IPA.

3. Pemenue 3amay Ha HaXOXKAeHUE OOBEMOB MTUPAMUIBI U KOHYCA.

4. Pemienue 3a/1a4 Ha HaX0X/IeHUE 0OBEMOB 11apa U cepbl; 03HAKOMIICHHUE C YaCTSAMU
niapa 1 GopmysaMu uxX 00bEMOB.

12

[IponyKTUBHBIH

Kontpoasnas padora Ne 5 no teme «O0BbeMbI U TUIOIIAN TOBEPXHOCTEMH
IIPOCTPAHCTBEHHBIX TEJ».

CamocrosiTesibHas padoTa odyuawmuxcs: CocraBneHue TecToB Mo Teme: «OObeMbl
TeJ U IUIOUIA/IA UX MOBEPXHOCTENY.

10

Tema 8.5.
Koopaunatsl u
BEKTOPbI

Copep:xanne y4eOHOIro MaTepuaJjia

1. [IpsimoyronbHas (AekapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
2. BexTtopsl. Moayinbs BekTopa. PaBeHCTBO BEKTOPOB.

3. CiiokeHue BEKTOPOB U YMHOKEHUE BEKTOpa Ha YHCJIO.

4. Pa3noxxeHue BEKTOpa 110 HAIPABICHUSAM. YTOJ MEXKIY BEKTOpaMH.
5. Ilpoekuus BekTopa Ha ocb. KoopauHaThl BEKTOpa.

6. CKaJIsIpHOE MPOU3BEJICHIE BEKTOPOB.

10

PenponykTuBHBII

O3HaKOMUTEIBHBIN
PenponykTuBHBIN
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IIpakTHYecKkHe 3aHATHA: 12
1. ®opmyna pacCTOSHUSI MEXKTy IBYMsI TOUKaMH. Y paBHEHUSI CPEPbl, TIIOCKOCTH U
IIPSIMOIA.

2. Pemenue 3a/1a4 ¢ MCMOJIb30BAHUEM METO1a KOOPAUHAT M BEKTOPHOTO METO/IA.

[IponyKTUBHBIH

CaMmocTosiTesibHasi padoTa odyuarwmmuxes: PazpaboTka npeseHTanuii o TemMam: 12
«KonnuneapHsle BeKTOpbl. Pa3nokeHne BeKTopa 1o IByM HEKOJIJIMHEAPHBIM BEKTOPaM»,
«Kommnanapsslie BeKTOphl. Pa3iioskeHne BeKTopa 1o TpeEM HEKOMILJIaHAPHBIM

BEKTOPaAMY.

Bcero ayautopHsbIX: 308
CamocrosiTenbHast paboTa 00y4aronuxcs: 153
Koncynpranuun -

Bcero: | 461

Jlyist XapaKTepUCTHKU YPOBHSI OCBOCHHSI YI€OHOTO MaTepHalia UCTIOIb3yeTCs CIeAyIoNIe 0003HAUSHUS:
— 03HAKOMHTEIIbHBIN (Y3HAaBaHUE paHee U3YUCHHBIX 00BEKTOB, CBOWCTB);
— pPenpOAyKTHBHBIH (BBIMOJIHEHHE NESITEILHOCTH M0 00pasily, MHCTPYKIIUH WIH MOJl PyKOBOACTBOM);
— MPOYKTHBHBIH (TUTAHUPOBAHUE M CAMOCTOSITEIIBHOE BBITIOJTHEHUE NI TEILHOCTH, PEeIICHHEe IPOOJIEMHBIX 3a]1a4)
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3. YcioBus peajau3anuu JUCUUILIHHbI

3.1. MaTepuajJbHO-TEXHMYECKOE 0O0ecreueHne

Peanuzamus aucuumiauHel TpeOyeT HaiWyusl KaOMHETa  MaTeMaTHUKU C METOJIUKON
MpErmoJaBaHusl  OCHAIEHHBIA  CICAYIONUMHU TEXHHUYECKUMHU CPEACTBAMHU OOY4YEHUS U
o0opynoBaHueM: yuyeOHas MeOelb, J0CKa ayJIuTOpHas, MYJbTUMEIUITHOE MPOEKIHUOHHOE U
aKyCTUYECKOe o0opyaoBaHue, MIEPCOHAITBHBII KOMITBIOTED.
Ha IIK YCTaHOBJICHO cleaylolee MPOrpaMMHOE obecrieueHue:
— Oducnoe IT10: omepammonnas cucrema MS Windows, odwucHeii maker MS Office,
miatpopma MS Teams, odwuchbii mnaker LibreOffice, antuBupycnoe IIO Dr. Web.
O6ecneueno npoogHoe noaxmoueHue [1K k nokanbHoi cetr u cetn MHTEpHET.

3.2. UndopmannonHoe odecriedyeHue 00yueHust

[lepeuenp pexoMeHAyeMBbIX Y4eOHBIX H3JaHUH, VHTepHET-pecypcoB, NOMOIHUTEIHHON
JUTEPaTypBI

OCHOBHBIE UCTOYHHUKH:

1. HanmasH, A. A. Matematuka : yueOHuKk / A.A. JlanasH. — 3-¢ u3M., ucrp. U A0I. —
Mockga : UTHOPA-M, 2022. — 544 c. — (Cpennee npodeccuoHanbsHOEe 00pa3oBaHUE). -
Texcr : anexTponnsiid. - URL: https://znanium.com/read?id=418454 (nata oOpaiieHus:
2.09.2022). — Pexum nocryna: no nojanucke TromI'Y.

JlononHUTEenbHbIC UCTOYHUKU:

1. [HanasH, A. A. COOpHUK 3a/1a4 110 MaTeMaTuke: Yuebnoe nocoodue/lanasua A. A., 3-¢
u3a. - Mocksa : ®opym, MHOPA-M Uznarensckuii oM, 2021. - 352 c.: -
(ITpodeccuonanproe odpazoBanme). - Tekcr : anmekTpoHHsIit. - URL:
https://znanium.com/read?1id=398658 (nata obpamenus: 2.09.2022). — Pexxum poctyrma:
o noanucke Troml'Y.

2. JlopodeeBa A.B. MaremaTuka: y4eOHHK I CpEAHETO TPO(PECCHOHATIEHOTO
obpaszoBanust /A.B. [lopodeena, 3-e uzn. nepepad. u non. —Mocka: M3aaTenscTBO
IOpaiir, 2022. — 400 c. - (IlpodeccronansHoe oOpazoBanue). - TEKCT : AIEKTPOHHBIH. -
URL: https://urait.ru/viewer/matematika-507899 (nata obpamienus: 2.09.2022). —
Pexxwum noctymna: cBOOOAHBIN TOCTYII.

3. IHunosa, JI. 1. Marematuka : yue6. mocobue / JL.U. Illunosa, A.E. IllunoB. — Mockaa :
NH®PA-M, 2019. — 238 c. — (Cpennee npodeccruonanbuoe obpazoBanue). - TEKCT :
anektpoHHb. - URL:  https:/new.znanium.com/read?id=340085 (mara oOparieHus:
2.09.2022). — Pexxum noctyma: mo noanucke Troml VY.

HHTepHeT-pecypcesl:

3HanuyM - https://new.znanium.com/

Jlans - https://e.lanbook.com/
IPR Books - http://www.iprbookshop.ru/

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

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

MexBy30BcKas dnekTpoHHas oubnunoreka (MOB) - https://icdlib.nspu.ru/

"UBUC" (/] nepuonnyeckux u3nanui) - https://dlib.eastview.com/browse
OnekTpoHHas 6ubanoTeka Tromry - https:/library.utmn.ru/

9. http://www.uztest.ru/abstracts/?idabstract=14 — ¢pyHKIMH B IIKOIBHOI Tporpamme.
10. http://graphfunk.narod.ru/parabola.htm — rpaduku 3nemeHTapHbIX QYHKIUI.

11. http://www.math.ru — MaTeMaTHYECKUI CaNT.

12. www.exponenta.ru - oOpa3oBaTeIbHBIA MAaTEMAaTUUECKHUI CAMT.

13. www.matematicus.ru - y4eOHBII MaTepHal Mo pa3IUIHbIM MAaTEMaTHIECKUM KypcaMm.

XN R =

[lepeyenp  MH(MOPMAIMOHHBIX  TEXHOJOTHUH,  HUCMONB3YEeMBIX  TPU  OCYIIECTBICHUH
00pa3oBaTeNpHOTO Tpollecca MO AWCHUIDIMHE: Tuiatdopma JUid 3JIEKTPOHHOTO OO0y4YeHUs
Hndposas niaargopma Annexc360.
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4. KOHTpOJIb U OLIeHKA Pe3yJIbTATOB OCBOCHHS JMCIUIIIHHBI

KoHTposb W OIleHKa pe3yibTaTOB OCBOCHHUS YYEOHOW IHCIUIUIAHBI OCYIIECTBIISETCS
MpenojaBaTelieM B MPOLECCe MPOBEACHUS NPAKTUYECKUX 3aHATHM, CAMOCTOSITEIBHBIX U
KOHTPOJIbHBIX pabOT, a TakKe BBHIMOTHEHUS OOYYaIOUIMMUCS WHAWBHUIYAIbHBIX 3a/laHuH,

MIPOEKTOB, UCCIIEAOBAHUMN.

PesyiabTaTnl 00y4yeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

®opMbI U METOBI
KOHTPOJISI M OLIEHKHU
pe3yJbTaTOB 00yUeHust

OcBoOcHHBIC YMEHHSA:

AJITEBPA

yMeThb

* BBITMOJIHATH apupMeTHYECKHe JeMCTBUS HAJl YUCIIaMU, coueTast
YCTHBIE U IUCbMEHHBIE IIPUEMBI, IPUMEHEHUE BBIUUCIUTEIBHBIX
YCTPOMCTB; HAXOAUTh NPUOIMKEHHBIC 3HAUEHUS BEJTUUUH U
MOTPEIIHOCTH BBIYUCIICHHH (a0COMIOTHAS M OTHOCUTENbHAS);
CPaBHUBATH YHCJIOBBIEC BBIPAKCHUS;

* HAXO/UTh 3HAYEHUS KOPHSI, CTETICHH, Jorapudma,
TPUTOHOMETPUYECKUX BBIPAXKEHUN HA OCHOBE OIPECIICHHUS,
UCTIONB3YS TIPU HEOOXOTUMOCTH BBIUMCIIUTEILHBIC YCTPOHCTBA;
MOJIb30BATHCS NPUOIMKEHHOW OLIEHKOHN U PUKUIKON IpU
IIPaKTUYECKHUX pacyeTax;

* BBITIOJIHATH IPE0OPa30BaHUs BRIPAKECHUHN, TPUMEHSIST (POPMYJIHI,
CBSI3aHHBIE CO CBOMCTBAMH CTETICHEH, JIoTapru(moB,
TPUTOHOMETPUUECKUX (PYHKIIHIA;

HCII0JIL30BATh NPHOOPETEHHbIE 3HAHUSA U YMEHHS B
NPAKTHYECKOM 1eATeJIbHOCTH U MOBCEIHEBHOM JKU3HHM JIAA:

* IPAKTUYECKHUX PacyeToB 110 hopMyiiam, BKItodast GopMyJisl,
coJiepiKallie CTEeNeHH, paJauKalbl, Jorapu@msl 1
TPUTOHOMETpUYECKHE (PYHKIIMU, UCIIOJIB3Ys IPH HEOOXOAUMOCTH
CIIPaBOYHBIE MATEPUAIBI U IPOCTEUIINE BBIYMCINTEIBHBIE
YCTPOMCTBA.

OYHKIUHU U TPAOUKH

yMeThb:

* BBIUUCJIATH 3HaUeHUE (PYHKIMH 10 33JaHHOMY 3HAUYEHUIO
apryMeHTa IIPU Pa3IUYHBIX Croco0ax 3aaHusi GyHKLIUY;

* ONpEETATh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIIMH,
WITIOCTPUPOBATh UX Ha rpadukax;

* CTPOUTD IpadUKU U3YUSHHBIX (QYHKLUH, WITIOCTPUPOBATH 110
rpaduKy CBOICTBA 3JIEMEHTAPHBIX (PYHKIINH;

* MCIOJIH30BATh MOHATHE (DYHKIMU JJIsl ONMCAHUS U aHAIM3a
3aBUCHUMOCTCH BEJIUYMH,

HCII0JIb30BATH NPHOOpPeTeHHbIC 3HAHNS U YMEHHS B
NMPAKTHYECKOH 1eATeJIbHOCTH U MOBCEIHEBHOM JKU3HM:

* JUIS OTIMCAHMS C TIOMOIIBIO (PYHKUIMH pa3IMYHBIX 3aBHCUMOCTEH,
IPEJICTaBICHUSI UX TpapUUECKH, HHTEPIPETALMH IPa(UKOB.

Hccnenosanue no teme:
«Pa3BuTHe NOHATUA O
YUCIIE)

Konrpomnsnas padora Ne 1

OO0yuarormas
camocTosiTeNnbHas padboTa

Kontponbnas padora Ne 2

Tectbl camonpoBepKku

Obyuaromias
caMmocTosiTeNnbHas pabora
HuddepenunpoBanHoe
TECTUPOBaHUE
KonrtpomnsHas padora Ne 3

TecT camonpoBepku
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HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

yMeTh:

HAXOJWTb MIPOU3BOTHBIC AIEMEHTAPHBIX (DYHKIINNH;

* HCTOJI30BaTh MPOU3BOIHYIO JUTSl H3YYCHHS CBOMCTB (DYHKIIMH U
MOCTPOCHUs TpaUKOB;

* MPUMEHSTH TIPOU3BOIHYIO JIJISl IPOBEICHUSI MPUOIMKECHHBIX
BBIUMCJICHH, peliaTh 3a7aui MPUKIATHOTO XapaKTepa Ha
HaXO0KJIeH1€e HauOOIbIIEr0 ¥ HAUMEHBIIIETO 3HAYEHHUS;

¢ BBIYUCJISTH B HpOCTeI\/'IH_II/IX cnyqaﬂx Iiomaan u OG’bGMLI C
MCII0JIb30BAaHUEM ONPEIEIIEHHOIO NHTErpasia;

HCI0JIB30BATH NPHOOpPeTEeHHBbIE 3HAHNUS U YMEHHS B
NMPAKTHYECKOI 1eATeJIbHOCTH U MOBCEHEBHOM KU3HH IJIf:
pelIeHust TPUKIAAHBIX 33/1a4, B TOM YUCJIE COLUAIBLHO-
SKOHOMHUYECCKUX U (I)I/I3I/I‘IGCKI/IX, Ha HaI/IGOHLH_II/Ie 1N HAUMCHBIINEC
3HA4YCHUsI, HA HAXOXICHHUEC CKOpOCTI/I 158 YCKOpCHI/ISI.
YPABHEHUS U HEPABEHCTBA

yMeThb:

. pCHIaTB paIII/IOHaJII)HLIe, IIOKa3aTCJIbHBIC, JIOFapI/I(bMI/I‘-ICCKI/IG,
TPUTOHOMETPUUECKUE YPABHEHMS, CBOISIINECS K JINHEWUHBIM 1
KBaI[paTHI)IM, a TaKKC aHAJIOTUYHBIC HepaBCHCTBa 1 CUCTEMBI,

* HCTIOJIB30BaTh rpad)UuECKUil METO] PEIICHUS YPaBHEHUN 1
HEPaBEHCTB;

* H300pakaTh HAa KOOPJIMHATHOM TUIOCKOCTH PEIICHUS YPAaBHCHHH,
HepaBeHCTB " CUCTEM C JABYMsI HEU3BECTHBIM U,

* COCTaBIIATh U PEIIaTh YPAaBHCHUSI © HEPABEHCTBA, CBSA3BIBAIOIIINE
HEW3BECTHBIC BEJIMYMUHBI B TEKCTOBBIX (B TOM YHCJIE MPUKIIATHBIX )
3aJa4Jax.

HCMO0JIb30BATH MPUOOpPEeTeHHbIE 3HAHUS U YMEHUsI B
NPaKTHYECKOI eSITeJIbHOCTH U MOBCEIHEBHOM KU3HM: TSI
MOCTPOEHUS U UCCEAOBAHUS TIPOCTEUIITUX MATEMAaTHICCKUX
MoJeJeH.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUS
BEPOSITHOCTEM

yMeTb:

* pemaTh IpocTerine KOMOMHATOPHBIE 33/1a4U METOJI0M
nepedopa, a Tak)Ke C HCIOIb30BAHHEM U3BECTHBIX (DOPMYIT;

* BBIYMCIIATH B IPOCTEHMIINX CITy4yasiX BEPOSITHOCTH COOBITUH Ha
OCHOBE II0JICUETa YHCJIa HCXOH0B;

HCNO0Jb30BATH NPUOOpPEeTeHHbIE 3HAHUS M YMEHUsI B
NMPAKTHYECKOI 1eATeJIbHOCTH U MOBCEIHEBHOM KU3HM: JUJIS
aHaJIn3a peanLme YHUCJIOBBIX NAaHHBIX, HpG}ICTaBJ'IeHHI)IX B BUJC
JMarpamm, rpauKoB;

* a”HayM3a HHGOPMAIMH CTATUCTHYECKOTO XapaKTepa
IF'EOMETPUA

yMeTh:

[IpoBepka pe3ynbTaToB
HCCIIEI0OBaHMs 110 TEME:
«I[IpumeHenune
MPOU3BOAHOMN HJIst
UCCJIEI0BAHMS

byHKII

Kontpomnsnas padora Ne 4

PasnoypoBHeBas
camocTosTelbHas padoTa
IIPOBEPOYHOr0 Xapakrepa
OO6yuaromast
camocCTosTeNbHas paboTa
TecT camonpoBepkn

JuddepennmpoBannas
caMmocTosTeNIbHas paboTa

Konrponbnas padora Ne 5

TectupoBanue

PasnoypoBHeBas
camocTosTelbHas padoTa
MIPOBEPOYHOTO XapakTepa
OO6yuaromast
camocTosiTelbHas paboTa
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* pacIio3HaBaTh Ha YepTekKaxX U MOJCIISIX TPOCTPAHCTBCHHBIC
(GOpMBI; COOTHOCUTB TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMH,
U300paKEHUSIMH.

- OIUCHIBATh B3aUMHOE PACTIOI0KEHHE MPSMBIX M IUNTIOCKOCTEH B
MPOCTPAHCTBE, ApTYMEHTUPOBATH CBOH CYKJIEHUS 00 ITOM
PaCIOJIOKCHUH;

* aHAJM3UPOBATH B MPOCTEHIINX CITydasx B3aHMHOE
pacmojox)eHne 00beKTOB B IPOCTPAHCTBE;

* 1300pakaTh OCHOBHBIC MHOTOTPAaHHUKH U KPYTIIbIC TENa;
BBITIOJTHATH YEPTEIKH 110 YCIOBUAM 3a7a4;

* CTPOUTH MPOCTEHINNE CeUeHUs KyOa, MPU3MBbI, TUPAMU/IBL;

* pemaTh MIAHUMETPUYECKHE U IPOCTEHIIINE CTEPEOMETPUIECKIE
3a/1ay¥l Ha HAXO0XJICHUE TEOMETPUUICSCKUX BEIMIHH (JJINH, YTJIOB,
Iomanei, 00beMOB);

HCIIOJIL30BATh MIPH PEIICHUU CTEPEOMETPUICCKIX 3a1aT
TUTAHUMETpHYECKHEe (DaKThl M METOJIBI;

* POBOJTUTH JIOKA3aTEIbHBIC PACCYKIICHUS B XOJIC PEIICHUS
3a7a4;

HCI0JIL30BATH NPHOOpPEeTEeHHbIE 3HAHNS U YMEHHS B
NMPAKTHYECKOI eI TeJIbHOCTH U MOBCETHEBHOM KU3HM:

* JI7Is1 UCCIIEIOBAHMS (MOJICITUPOBAHMS) HECITOKHBIX
MPAKTHYCCKUX CUTYAIlUi Ha OCHOBE M3YYCHHBIX (POpPMYIT I
CBOMCTB (puryp;

* BBIUMCIICHUSI 00bEMOB U IIJIOMIA IeH TTOBEPXHOCTEH

Tect camonpoBepku

Konrtpomnbnas padora Ne 6

Obyuaromias
camocTosiTeNnbHas pabora
IIpoBepka mmpoekra
«YduMcest paccykaaTh
IIPY PELICHNN 3a]a4 110
TeMe «Kpyribie Tenay.
HuddepenunpoBanHoe
TECTUPOBAHUE

IIposepka
WH/MBUYalbHbIX 3aaHUI
KonTponbnas padorta Ne 7

MIPOCTPAHCTBEHHBIX TeJ MIPU PEIICHUHU MPaKTUYECKUX 3a/1a4, KOHTPOJIbHAS
WCITOJIB3YS TIPH HEOOXOIUMOCTH CIIPABOYHUKHU U paborta Ne 8.
BBIUMCIIUTENbHBIE YCTPOMCTBA.

IIpome:xyTouHast

arrecrtauus B popme
YCTHOTO (IMCbMEHHOT0)
K3aMeHa
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