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1. ITacnmopT padoyeii mporpaMmMsbl JMCHHIIJIHHBI

1.1. O01acTh NPUMEHEHHS NPOTIPAMMBI

PaGouas mnporpamMMa JIUCHMIUIMHBI —SBISETCS YacThlO IPOrPaMMBbl  MOATOTOBKH
crienMaucToB cpenHero 3seHa B cooTBeTcTBUM ¢ PI'OC CIIO mno cnenmansHoct 46.01.03
JenonpousBoauTenb.

1.2. MecTO0 AMCHUMILIMHBI B CTPYKType NPOrpaMmMbl INOATNOTOBKH CIEHHAJIHCTOB
CpeJHero 3BeHa

Jucuunnuna «Mamemamuka»BXOAUT B OJI0K 00111€00pa30BaTeNbHON MOATOTOBKH.

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
MIPUMEHUMOCTH BO BCEX 00JIACTSAX UEIOBEUYECKOM JIeATENbHOCTH;

— 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

MakcHUMaibHas yueOHas Harpyska oOydaromierocs 461 yacos, B TOM 4ucCIe:
oOsi3aTenpHas ayIUTOpHAas Harpys3ka oOydaromierocst 308 vaca;
CcaMOCTOsITeNIbHAs paboTa oOyuaromerocs 143.

2. CTpyKTypa ¥ coJep:KaHue TUCHUIINHBI

2.1. O0beM yueOHOI IMCUMIJIMHBI M BUABI Y4e0HO# padoThI

Bun yueOHo# paboThI O06bem vacoB

MaxkcuMmasbHas yueOHasi Harpy3ka (BCero) 461
O0s3arenbHas ayquTopHas yueOHasi HarpysKa (Bcero) 308
B TOM YHUCJIE!

JEKIUU 130

[IPAKTUYECKUE 3aHATUS 178
CamocrosiTenbHast paboTta oOy4daromnierocs (Bcero) 143
@OpMBI IPOMEKYTOUHOH aTTECTALMU 10 JUCLHUIIINHE!
Kontponbhas pabota 1,2,3 cemectp
9K3aMEeH 4 cemectp




2.2. TemaTnyeckuii VIAH U COAEPKAHME JUCHUILIHHBI

HaunmenoBanue Coneprkanre ydeOHOT0 MaTepuraa, JabopaTopHbie pabOThI M MPAKTHIECKUE 3aHITHS, O6bem | YpoBeHb OCBOCHHS
pa3aesioB ¥ TeM camocTosITellbHas paboTa 00yJarIuXCs, KypcoBasi paboTa (IPOeKT) 4acoB
1 2 3 4
1 CEMECTP 152
BJIOK 1 AJITEBPA yac
Pazneu 1. Pa3Butue nousitus 0 yncje. Kopuu u creneHu
Coaep:xanue yueOHOr0o MaTepuaa 2 .
. PernpoaykTHUBHBIN
Tema 1.1. 1. Llenbie u panroHanbHBIE yncaa. [lelicTBuTenbHbIe ynciia. KoMIekcHbIe 9ucia.
Pa3Butne nousitust 0 | 2. [IpubnvxeHHbIC BEIYUCICHHUS.
yucse. Kopuu u 4
IIpakTHYeckoe 3aHATHE: o
CTeneHn . IIponykTHBHBIN
Kopensb crenenu n > 1 u ero cBoiicta
CaMmocTosiTe1bHasi padoTa o0yyawmmxes: padbota ¢ yueOHBIM MaTepUaIoM 4
PEKOMEHIyeMOM JTUTEepaTyphl U JIEKTPOHHBIMU 00pa30BaTEIbHBIMU PECYpPCaMU U
COCTaBJIEHHE ONOPHOro KoHcmekTa 1o teMe: «Kopens crenenu n > 1 u ero cBoicTBay.
Conepskanue yaeOHOro Mmarepuasa 2 N
. PenponykTuBHBII
Crenenb ¢ pallMOHANIBHBIM MOKa3aTesaeM. [loHsaTre o crenenu ¢ AeMCTBUTEIbHBIM
T 12 nokasaresneM. CBOWCTBA CTENEHH C ACHCTBUTEIbHBIM MTOKA3aTEIEM.
CeMa - IIpakTH4Yeckoe 3aHATHE: 4
TeneHe ¢ 1. Crenens ¢ paroHaIbHBIM MTOKA3aTENIEM U €€ CBOWCTBA. [Ipo yKTUBHBIH
patnoHaILHBLIM 2. IloHaTtue o cTeneHu ¢ AelCTBUTEILHBIM [IOKA3aTEIEM.
froKasare/ieM u ee 3. CBOIICTBa CTENEHU C ACHUCTBUTEIBHBIM ITOKA3aTEIIEM.
CBOICTBA. ” =
CamocTrosiTesbHasi padora o0yuyawimmuxcs: Penienve yrpaxxHeHU U 3a1aHUH, 4
(bOpMUPYIONINX MOHSATHE KOPHS CTETIEHU N > 1 ¥ ero CBOHCTB; CTETICHHU C
paloHaIbHBIM MTOKA3aTENIEM U €€ CBOWCTB.
Pasnea 2. Jlorapud¢m u npeodpazoBaHue NPOCTENHIINX BbIPAKEHH I
Tema 2.1. Coaep:xanue yueOHOro MaTepuaa 4 PenponykTuBHBII
Jlorapudgm 1. Jlorapudm gucna. OCHOBHOE JIOTApUPMUIECKOE TOKIECTBO. O3HaKOMUTETBHBIT
2. Jlorapudm npousBeieHHS, YACTHOTO, CTETIEHHU; IEPEX0/l K HOBOMY OCHOBAHHIO. PenpoaykTuBHBIN

3. JleciTHUHBIN M HATYPaJIbHBIHN JIorapu(MBI, YUCIIO €.




IIpakTHYecKkHe 3aHATHA:

1. Pemienne 3aganuii v yrpaxHeHUH, HAIPABJICHHBIX HA (POPMUPOBAHUE TTOHATHUS
norapudma.

2. Pemienue 3aanuii Ha YCBOCHHE CBOMCTB JIOTapu(PMOB, BRIUHUCIICHUE ACCATUIHBIX U
HATYpaJIbHBIX JOrapu(MOB Ha KATBKYJISATOPE.

IIponykTUBHBIN

CamocTrosiTesbHasi padora o0yuyarwimmuxcsi: CoCTaBICHUE CTPYKTYPHO-JIOTMYECKOM
CXEMBI [10 MaTepuaiaM CIIpaBOYHOU U yuyeOHOM uTeparypsl o Teme «CBolcTBa
J0rapuMoBy.

Tema 2.2.
IIpeoOpa3oBanusn
npocTelmmx
BbIPAKEHH I

Coaep:xanue yueOHOr0o MaTepuaaa

1. IIpeoOpazoBaHusl MPOCTSHIITMX BBIPAKEHH, BKIFOYAIONINX apU(PMETHICCKHIEC
oTeparum.

2. [IpeoOpa3oBaHus MPOCTEHITNX BhIPAKECHUH, BKIIFOYAFOIIUX OTIEPAIIAIO BO3BEICHUS B
CTETICHb.

3. IIpeoOpa3oBaHus MPOCTEHINTUX BHIPAKEHUH, BKIIOYAIOIIUX OTIEPAIIUIO
norapuMUpOBaHUSI.

PernponykTuBHBIN

IIpakTnyeckue 3aHATHS:
Pemenue ynpakHeHuil Ha peoOpa30BaHUs MPOCTEHIINX BBIPAXKEHUN €
UCIOJIb30BaHUEM (POPMYII M ITPaBUII IPeoOpa3oBaHMs OYKBEHHBIX BBIPAKECHHM.

[IponyxkTUBHBII

Kontpoasnas padora Ne 1 no teme «Kopuu u crenenu. Jlorapudm, cBoiicTBa
norapudmoBy.

[IponykTUBHBIN

CamocrosiTesibHasi padoTa odyuaromuxcsi: [Tog0oop 3amad mpakTHIECKOTO XapaKTepa
Ha TIPUMEHEHUE JIOTapU(PMOB B PEATbHOM JKU3HH.

Pa3zgen 3

YPABHEHUA U HEPABEHCTBA

Tema 3.1.
Pemenne
YPaBHEHUI U
HEPaBEHCTB.

Conepskanue yaeOHOro Mmarepuasa

1. Pemenue panioHaibHbIX YPABHEHUM U HEPABEHCTB.

2. PelieHrie uppaiiioHaabHbIX YPABHEHUN.

3. Pemenue nokasareiabHbIX YPABHEHUM U HEPABEHCTB.

4. Pemienue morapuMUUeCKUX ypaBHEHUN U HEPABEHCTB.

O3HaKOMUTEIbHBIN
O3HaKOMUTENBHBIN
PenponykTuBHBII
PenponykTuBHBII
O3HaKOMUTEIbHBIN

IlpakTH4yecKkue 3aHATHS:
1. Pemenue paioHaibHbIX YPaBHEHUM U HEPABEHCTB;
2. Pemenue uppanvoHaJIbHBIX YPaBHEHHUH.
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[IponykTUBHBIN




3. Pemienue nokasareiabHbIX YPABHEHUM U HEPABEHCTB.
4. Pemienne sorapuMuUUecKux ypaBHEHUN U HEPABEHCTB.

CamocrosiTe/ibHasi padoTa 00yYaIOUIMXCS: 3aKPEIIJICHUSI HABBIKA 110 PEILICHUIO
YpaBHEHUU U HEPABEHCTB.

Tema 3.2.
O0mme MeToabl
pelleHusi ypABHEHUI U
HEPaBEeHCTB

Coaep:xanue yueOHOr0o MaTepuaa

1. PaBHOCHIIBHOCTD YpaBHEHUI, HEPABEHCTB, CUCTEM.

2. ParmonainbHble, UppalliOHATIbHBIC, TOKA3aTEIbHBIC YPABHEHHUS U CUCTEMBI.

3. OcHOBHBIE IPUEMBI PEIICHUS CUCTEM YPaBHEHHI: pa3oKeHUEe Ha MHOXKUTEIIH,
BBEJICHUE HOBBIX HEM3BECTHBIX, MIOJICTAHOBKA, IrpaduecKuii METOI, airedpandeckoe
CIIO’KEHHUE.

5. Pelienre mpocTelIMx CUCTEM YPABHEHHH C IByMsI HEU3BECTHBIMHU.

6. Pemenue cructeM HEpaBEHCTB C OJIHOM NMEPEMEHHOM.

7. MeToa MHTEPBAJIOB.

PenponykTuBHBII

IIpakTn4yeckue 3aHATHS:

1. Mcrionb30BaHus CBOMCTB U rpaduKoB (HYHKIMNA PU pEIICHUH YPaBHEHUH 1
HEPABEHCTB.

2. N300pakeHre Ha KOOPMHATHON TUIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUHN U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU M UX CHCTEM.

IIponykTHBHBIN

CamocrosiTeibHAsA padoTa 00y4alOMMXCs: IOArOTOBKA MPE3EHTAlUN HA TEMY
«[IpyuMeHeHre MaTeMaTHUYECKUX METO/IOB ISl PELICHUS COEeP KaTENIbHBIX 3a/1a4 U3
pa3NMYHBIX 00IaCTe HAYKH U MPAaKTUKU. VIHTEpIipeTanus pe3yapTara, y9eT peatbHbIX
OTPaHUYCHUINY.

KontpoabHas padora Ne 2 mo teMe «OCHOBHBIE METO/BI PEIICHNS YPABHEHUN U
HEPABEHCTBY.

Pazpea 4.

OCHOBBI TPUTOHOMETPUH

Tema 4.1.
Cunyc, KOCUHYC,
TaAHTeHC YIJIOBOIO 1
YHCJI0BOI0
aprymeHra.

Copepxanue y4e0HOro marepuaJia

1.YucnoBas okpy>KHOCTb. Unc0Basi OKPY>KHOCTh Ha KOOPAMHATHOM IJIOCKOCTH.
2. CuHYC, KOCUHYC, TAH['€HC U KOTaHT'€HC IIPOM3BOJILHOIO yIJa.

3. Paguannas mepa yria.

4. Cunyc, KOCUHYC, TAHT€HC M KOTAHT'€HC YHuCJIa.

PenponykTuBHBII

IlpakTH4yecKkue 3aHATHS:
1.YucnoBas okpy>KHOCTb. Unc0Bast OKpYKHOCTh Ha KOOPAMHATHOM IJIOCKOCTH.




2. CuHYC, KOCUHYC, TAHI'€HC U KOTaHT'€HC IIPOM3BOJIBHOIO yIJa.
3. Panuannas mepa yria. [lepeBoa u3 pagnanHON MephI B TPaJAyCHYIO U HA00OPOT.
4. CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC YHUCJIa.

CamocTrosiTesibHasi padoTa o0ydawmmxcs: Pemenue npoctedmmx
TPUTOHOMETPUYECKUX HEPABEHCTB IIPU ITOMOLIM €IMHUYHONW OKPYKHOCTH.

Tema 4.2.
OcHoBHbIE
TPUTOHOMETPUYECKHE
TOKIECTBA

Coaep:xanue yueOHOro MaTepuaia

1. OcHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

2. @opMyIibl TPUBEICHHUS.

3. CuHyC, KOCHHYC U TAaHT€HC CYMMBbI U Pa3HOCTH JIByX YTJIOB.
4. CUHYC M KOCUHYC JBOMHOIO yTJa.

PernpoaykTuBHBIN

IIpakTHyeckue 3aHATHS:

1. ®opMyIIbI TOJIOBUHHOTO YTJIA.

2. [IpeoOpa3oBanue CyMMBI TPUTOHOMETPHUECKUX (DYHKIMNA B TIPOU3BEICHUE U
NPOU3BE/ICHUS B CYMMY.

3. BelpaskeHue TPUrOHOMETPUUYECKUX (PYHKIUI Yepe3 TAaHT€HC ITOJIOBUHHOTO
apryMeHTa.

2. [IpeoOpa3oBaHue MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUI.

14

[IponyxkTrBHBII

CamocrosiTesibHass padorTa o0yuarwmmuxcsi: [loctpoenue u ucciegoBaHue
MaTeMaTHuecKoi Moaenu «HucioBas oKpy»KHOCTbY € MOCIEAYIOLUIUM pacCMOTPEHUEM
Ha HEW UCTUHHOCTU (DOPMYJI IPUBEACHHUS.

KoncyabTanumn

10

HTorosasi KoHTpoJbLHasi padora 3a 1 cemecTp

2 CEMECTP

54

Tema 4.3.
Tpuronomerpuueckue
YPaBHeHHUS

Coaep:xanue yueOHOr0o MaTepuaaa
1. Tlpocreiinine TPUTOHOMETPHUYECKHUE YPAaBHEHUS U HEPABEHCTBA.
2. ApKcHHYC, apKKOCHHYC, apKTaHI'€HC YHCIa.

PemnpoaykTuBHBIN

IIpakTnyeckue 3aHATHS:

Mertoasl pelieHni TPUrOHOMETPUYECKUX YPABHEHHM:
1. PaznosxeHne Ha MHOXKHTENH;

2. OyHKIMOHATBHO-TPa()UIECKHIA;

3. BBenenue HOBOI NEPEMEHHON;

4. Pemienne ogHopoaubix ypaBHeHui I u Il crenenu.

[IponyxkTrBHBII

10




Kountpoasnas padora Ne 3 mo teMe «OCHOBBI TPUTOHOMETPUM. [IpoayKTUBHBII
CamocTrosiTesibHasi padora o0ydyawmmxcsi: CoCTaBI€HUE aITOPUTMOB MO PEIICHUIO
MPOCTEUIINX TPUTOHOMETPHUECKUX ypaBHeHHN. CocTaBieHUE TaOIUIbL:
«TpuroHoMeTpruecKkre HEPaBeHCTBA U METOJIbI UX PELICHHS.
BJIOK 2. GOYHKIHUN
Copepxanue y4e0HOro marepuaJia
1. ®ysakmun. O6iacTs onpeAeeHus] 1 MHOXKECTBO 3HadeHu. [ paduk GyHKIHN. P .
2. CgoiicTBa (hyHKIUHA: MOHOTOHHOCTD, YeTHOCTh 1 HEYETHOCTD, IIEPUOTUIHOCTH, CHPOAYKTHBHEIH
OTPAaHUYEHHOCTb.
3. [IpoMexyTku Bo3pacTaHus U yObiBaHUs. HanOomnple 1 HauMeHbIINe 3HAYSHUS.
4. Touku 3KkcTpeMyMa (JIOKaIbHOI'O MaKCUMyMa U MUHUMYyMa).
Tema 5.1. 5. I'paduueckasi MHTEpIpETAIHS.
DOYyHKIUM U UX IIpakTHyeckue 3aHATHSA: .
. o IIponykTHBHBIN
CBOICTBA. 1. IToctpoenue rpagukoB QyHKIMIA, 3aJaHHBIX Pa3IMYHBIMHU CIIOCOOAMHU.
2. Ilpumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEH B peaJIbHBIX MPOIIECCaX U SBJICHHSIX.
3-4. O6partnas ¢pynkuus. O6nacTs onpeeneHus U 00J1acTb 3HaYeHUs 00paTHOU
¢byukimn. ['paduk obpatHoi GyHKIKH.
CamocTosiTeibHasi padota odyuarommxes: [logdop ynpaxxHeHuit Ha mpeodpa3zoBaHus
rpauKoB: MapajljiesIbHOTO MePEeHOCca U CUMMETPUHU; OTHOCUTENLHO OCEeH KOOpIMHAT MpU
NOCTPOCHHUHU TPapHUKOB MPOCTEHIINX (PYHKIUH, C TOCIEAYIOUMM PEIICHHEM.
Conepskanue yayeOHOro Mmarepuasa N
. O3HaKOMUTEIHHBIN
1. CrenenHast GyHKUUS C HATYpaJbHBIM IIOKA3aTeNIeM, €€ CBOWCTBA U TpaduK.
Tema 5.2. 2. BepTtukanbHble ¥ TOPU30HTAIbHBIE aCUMIITOTHI TpadukoB. ['paduku apoodHO- .
N . . O3HaKOMUTEIHHBIN
Buab! pyHknuii. JTMHEHHBIX (PYHKIUA.
3. TpuronomeTpudecKue (?yHKHI/II/I, WX CBOMCTBA U Tpaduku (y = sinx, y = cosX), PenpoyKTHBHbiii
NEPUOANYHOCTb, OCHOBHOI MEPUOI.
IIpakTn4yeckue 3aHATHS: [IponyxTUBHBIN

1. IlokazarenbHas (GyHKIUA (IKCIIOHEHTA), €€ CBOICTBA U rpaduk.

2. Jlorapudmudaeckas hpyHKIH, €€ CBOMCTBA U rpaduk

3. [IpeoOpa3zoBanue rpaMKoB: MapauIeIbHBIA IEPESHOC, CAMMETPHUS OTHOCHTEIHHO
ocell KOOpJIMHAT ¥ CHMMETPHSI OTHOCUTEIBHO Hadalla KOOPIUHAT, CHMMETPHS
OTHOCHUTENILHO MPSAMOM ¥ = X, PacTSHKCHUE M CXKATUE BJIOJIb OCEH KOOPIMHAT.
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CamocrosiTenbHas padoTa o0y4yaromuxcs: I3yuenue npoueccoB 3KCIOHEHIINATBHOTIO
pocTa Ha mpuMepax OBICTPOro POCTa B AKHUBOM M HEXKUBOH NMPHUPOJIE, C TOCIETYIOIUM
MIPEACTABJICHUEM B BUJIE MYJIbTUMEIUUHON Mpe3eHTaunu (4-6 caaiion).

HTorosasi KOHTpoJIbHAsA padoTa 3a 2 ceMecTp

3 CEMECTP

108

BJIOK 4.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

Tema 6.1.
IIpousBoanas

Coaep:xanue yueOHOr0 MaTepuaaa

1. IlonsTHE O Mpeene NociIe 0BaTeNbHOCTU U npeene pyHkuuu. CyliecTBoBaHuE
npeaesa MOHOTOHHON OTPaHMYE€HHOM MOCJIE0BATEIbHOCTH.

2. [ToHsATHE O HENIPEPHIBHOCTU (YHKIIUU.

3. [lonsitue o npou3BoAHON QyHKIMH. PUZNYECKUI U TEOMETPUUECKUNA CMBICIT
[IPOU3BOJIHOM.

O3HAKOMUTEIBHBIN
O3HAKOMUTEIBHBIN

[IponykTHBHBIN

IIpakTHYeckune 3aHATHA:

1. YpaBHeHHe KacaTeabHOH K rpaduKy (yHKINH.

2. [Ipou3BoiHas OCHOBHBIX AJIeMEHTapHbIX QyHKUIUHN (PopMyiisl quddepeHInpoBaHMS).
3. IIpon3BogHBIE CYyMMBI, pa3HOCTH, IPOU3BEAECHHUS, YACTHOTO.

4. TlponsBoHBIE OOpATHOW (PYHKITMU M KOMITO3HMIIMH TAaHHOW (DYHKIIMH C THHEHHOM.

10

[IponykTHBHBIN

CamocTrosiTeibHas padoTa odyuyaromuxcs: [TogroroBka pedeparos mo reMam:
1. «/lmHa OKpY>KHOCTHU U IUIOIIAIL KPYyTa Kak Mpeiesbl OCIe10BaTeIbHOCTEN.
2. «beckoHeYHO YOBIBAIOIIasi TEOMETPUUECKAsI IPOTPECCHUST.

Tema 6.2.
IIpumenenne
MPOU3BOJAHOM

Conepskanue yaeOHOro Mmarepuasa
[TpuMeHeHHEe MPOM3BOHOM K UCCIICTOBAHMIO (DYHKIIMIM M IIOCTPOCHUIO Ipa)MKOB.

PenponykTuBHBII

IlpakTH4yecKkue 3aHATHS:

1. HpI/IMepr HUCIIOJIB30BaHUA HpOH?;BOI[HOfI JJI1 HAXOKACHU A HAUTTYyYIICTO pCUICHUA B
MPUKJIAHBIX, B TOM YHCJIE COLIMAIBHO-I)KOHOMUYECKHUX, 3aa4ax.

2. HaxoxJieHre CKOpOCTH JUIS TTpoliecca, 3a1anHoro (opMyJion 1iu rpadukom.

3. Bropas mpousBoHas, ee GU3HMUECKUl U TEOMETPUUECKUIN CMBICII.

[IponykTHBHBIN

KonTtpoJubHas padora Ne 4 no teme «[IpousBogHas 1 ee IPUMEHEHUE.

CamocrosiTeibHas padoTa odyuarwmuxcs: PazpaboTka npesenranuu «cropus
co3ganue audhepeHInaIbHOT0 U HHTErpaabHOro ucuncieHus. Heroton u JIenOoHUI.

Tema 6.3.
IlepBooOpa3Has u

Coaep:xanue yueOHOro MaTepuaa
1. ITepBooOpasHasi.

IIponykTUBHBIN
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HHTerpaJj

2. HeonpeneneHHbI HHTETpal.
3. ®opMyJibl ¥ IpaBUJIa UHTETPUPOBAHUS

HpaKanecKne 3aHATHUA:

1-2. ITorsTHe 00 ompeIeICHHOM HHTETpasle KakK IUIONIa I KPUBOJUHEHHON TpaIeIHH.

®opmyna Herotona-JleiiGuumna.
3. [Ipumepbl IpUMEHEHHsI HHTerpalia B PH3UKE M TCOMETPHUH.

IIponykTUBHBIN

CamocTosiTeibHasi padoTa odyuarwmmuxes: [logdop npumepoB npuMeHEeHUs
MHTETPajioB B PHU3HMKE M TEOMETPUH C TIPEICTaBICHUEM B hopMe pedepara.

BJIOK 5.

KOMBUHATOPHUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEM

Tema 7.1.
DJIeMEeHTBI
KOMOMHATOPUKH

Coaep:xanue yueOHOro MaTepuaa

1. OcHOBHBIE AJIEMEHTHl KOMOMHATOPUKHU.

2. ®opmyna 6unoma HeroToHa.

3. CBoiicTBa OMHOMUHAJIBHBIX KO (ULIUEHTOB.
4. TpeyronpHuk Ilackas.

PenponykTuBHBII

IIpakTHYeckHne 3aHATHSA:
1. 3ajaun Ha MOJCYET YUCIIA Pa3MEIICHUH,
MEepECTAaHOBOK, COYETAHUII.
2. Pemenue 3a/1a4 Ha nnepe0op BapuaHTOB.

[IponykTHBHBIN

CamocTosiTe/ibHasi padoTa 00y4alUIUXCsi: TOJ00p KOMOMHATOPHBIX 3a/1a4 C
MIPaAKTUYECKUM COJIEPKAHUEM.

Tema 7.2.
DJIeMeHThI
TeOPUM BEPOATHOCTEH

Conepskanue yaeOHOro Mmarepuasa

1. CoObITHS1, BEPOSTHOCTH COOBITHS, CIIOKCHHE U YMHOKCHHE BEPOSITHOCTEH.
2. [loHsiTHE O HE3AaBUCUMOCTHU COOBITUH.

3. luckpeTHas cily4aiiHas BEJIMYHMHA, 3aKOH €€ paclpeesICHNUS.

4. YucnoBble XapaKTEPUCTUKHU JUCKPETHOU CIIy4YalHOW BEJIMYMHBI.

5. IloHsATHE 0 3aKOHE OOJBIINX YHUCEI.

PenponykTuBHBII
O3HaKOMUTEIbHBIN

IIpakTH4yecKkue 3aHATHS:

1. CoObITHSI, BEpOSITHOCTD COOBITHS, CJIOKEHUE U YMHOXKEHHE BEPOSATHOCTEH.
2. [loHsTHE O HE3ABUCUMOCTHU COOBITHH.

3. JlMckpeTHas cily4aiiHas BEIUYMHA, 3aKOH €€ paclpeIeIeHHUs.
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CamocTrosiTeibHas padoTa odyuarwmuxcs: PazpaboTka npesenranuu wim pedepara
1o TeMe «OT a3apTHBIX UTP K TEOPUH BEPOSITHOCTEN.

Tema 7.3.
J1eMEeHThI
MaTeMaTHYeCKOii
CTATHCTHKH

Conepxanue y4e0HOro MaTepuaJia

[IpencraBineHue TaHHBIX (TaOIUIBI, TUATPAMMBI, TpauKH), TeHepaIbHas
COBOKYITHOCTb, BBIOOPKa, CpeHee apu(hMeTHIECKOe, MeTHaHa.

[ToHsATHE 0 33/1a9aX MATEMATHYECKOW CTATUCTHKH.

O3HaKOMUTEIIBHBIN

HpaKTuqecxue 3AHATHUA:
1. Pemenue MPAKTUYCCKUX 3a1a4 C IPUMCHCHUCM BCPOATHOCTHBIX MCTOOOB.
2. Pemenne MPAKTUYCCKUX 3aa4 C UCITI0JIb30BAHUCM MaTeMaTHUYECKOM CTaTHUCTHUKH.

IIponykTUBHBIN

CamocrosiTeibHas padoTa odyuyarwmuxcs: [loaroroska cooOieHus Ha TEMY:
«CTaTUCTUKA U BEPOSTHOCTHBIC MOICIIH.

HTorosasi KoHTpoJbLHasi padoTa 3a 3 cemecTp

4 CEMECTP

147

BJIOK 6.

I'EOMETPUA

147

Tema 8.1.
IIpsimbie u
IVIOCKOCTH B
NPOCTPAHCTBE

Coaep:xanue yueOHOro MaTepuaa

1. OcHOBHbBIE IOHATHUS CTEPEOMETPUH (TOUKA, NPsAMas, INIOCKOCTb, IPOCTPAHCTBO).

2. BzauMHO€ pacnonoXeHue JByX MPsIMbIX B IPOCTPAHCTBE (II€peceKaroLIecs,
napauleNIbHbIE U CKPEIMBAIOIIUECS TPSIMBIE).

3. IlapamienbHOCTb MIPSIMON U IUIOCKOCTH, IIPU3HAKU U CBOWCTBA.

4. [lepneHIUKYISIPHOCTD MPSMON U IUIOCKOCTH, IPU3HAKU U CBOMCTBA.

5. IlepneHauKyIsp U HAKJIIOHHAsA. YTOJ MEXAY IPSAMOM U INIOCKOCTHIO.

6. [lapanmienbHOCTh MJIOCKOCTEN U MEPHEHANKYIISIPHOCTD JIBYX IJIOCKOCTEH, IPU3HAKU U
CBOMCTBA.

O3HaKOMUTEIIBHBIN

PenponykTuBHBII

IIpakTHYeckue 3aHATHSA:

1. Pemenue 3a1a4 Ha IPUMEHEHUE AKCUOM CTEPEOMETPHUH U CIIEICTBUN U3 HUX; HA
B3aUMHOE PACIIOJIOKEHHE MPSAMBIX B IPOCTPAHCTBE.

2. Pemenue 3a1a4 Ha nNapajijieIbHOCTh NPSAMOM U INIOCKOCTH; HA NMEPIEHIUKYIISIPHOCTD
MIPSAMOM M TNIOCKOCTH; HA HAXOKJEHUE yTIiia MEXIY IPSIMOM U INTIOCKOCTBIO.

3. Pemenue 3anad no reme: «llapamiensHOCTh U IEPIEHANKYIISIPHOCTD ABYX
IUIOCKOCTEMN».

4. JIByrpaHHbIi yroJ, JUHEHHBINA YyroJl ABYTPAHHOTO YIUIa. YTOJI MEXAY IUIOCKOCTSIMH.
5. IapannenbHOE NPOEKTUPOBAHUE.

[IponykTHBHBIN
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6. ITnomanp OpTOroHAILHOM MPOEKIHH.
7. N300paxeHne npoCTpaHCTBEHHBIX (QUTYP.

CamocrosiTesibHas padoTa odyuaromuxcsi: CocrtaBiieHUe OOPHOTO KOHCIIEKTA 10
Marepuanam yueOHoi muteparypsl 1 DOP no teme: «IlapamienbHoe TPOSKTUPOBAHKE.
N300paxeHune MpoCTPAaHCTBEHHBIX (DUTYPY.

Tema 8.2.
MHororpaHHuMKH

Coaep:xanue yueOHOro MaTepuaia

1. Bepmmnsl, pedpa, rpaHi MHOTOrpaHHuKa. Pa3zBepTka.

2. MHuororpaHHble yriibl. Beiykisie MHOTOrpaHHUKH. Teopema Ditnepa.

3. [Ipusma (ee ocHoBaHus, OOKOBBIE pedpa, BbICOTa, OOKOBas MOBEPXHOCTH). [IpsimMast u
HaKJIOHHas npu3Ma. [IpaBuibHas npusma.

4. Tapannenenunen. Kyo6.

5. [lupamupa (ee ocHoOBaHUE, OOKOBBIE pedpa, BHICOTA, OOKOBAsI IOBEPXHOCTH).
6. [IpaBunbHas mupamMua. Y ceueHHas nupamuaa. Terpasip.

7. Cummetpus B KyOe, B mapajuiesenure/ie, B Mpu3Me U MUpaMu/Ie.

8. Ceuenus Ky0a, MpU3MbI U TUPAMUJIBI.

9. [IpencrasieHue o MpaBUIbLHBIX MHOTOIPaHHUKAX (TETpadp, KyO, OKTasIp,
JIOJICKAdAP, UKOCAIP).

10

PenpomykTUBHBIH
O3HAKOMUTEIBHBIN

PernponykTuBHBIN

IIpakTnyeckue 3aHATHS:

1. Pemenue 3a1a4 Ha HaXO0XIEHUE YIEMEHTOB IIPU3MBI, IPSIMOTr0 NapasuleIenuena,
IUIOINAAY OOKOBOM U MOJIHOM MOBEPXHOCTHU MPU3MBI U MapalieenuIeaa.

2. Pemrenue 3a/1a4 Ha HAXOXKIEHUE AIIEMEHTOB TUPAMHUJIBI, TUTOIIAAN OOKOBO U ITOHOM
IOBEPXHOCTU TUPAMUBI.

12

[IponykTUBHBIN

CamocrosiTesibHas padoTa o0yuyarmuxcsi: [lonroroBka MyJIbTUMETUIMHBIX
npe3eHTanuii mo reMam: «lloHsATHE 0 CUMMETPUU B IPOCTPAHCTBE (LIEHTpaIbHAS,
oceBasl, 3epKajibHas)», «[IpumMepbl cHMMETPHH B OKPY’KAIOLIEM MHUPE.

10

Tema 8.3.
Tesia u moBepxHOCTH
BpalleHHsA

Copepxanune y4e0HOro marepuaJia

1. Humuaap OcHoBaHUME, BHICOTA M OOKOBAsi MOBEPXHOCTh, 00pa3yromas, pa3BepTka.
2. OceBble CEUEHUS U CEYEHMS MTapaJlJIEbHbIE OCHOBAHMUIO.

3. Konyc. OcHoBanue, BbicoTa 1 O0OKOBasi IOBEPXHOCTh, 00pasyroiias, pa3BepTka.
YcedeHHBI KOHYC.

4. OceBble CEUEHHUSI U CEUEHUS MTapalIeIbHbIE OCHOBAHMIO.

5. Illap u cdepa, ux ceuenus. KacarenabpHas IIIOCKOCTb K cepe.

10

PenponykTuBHBII
O3HaKOMUTEIBHBIN
PenponykTuBHBII
O3HaKOMUTEIBHBIN
PenponykTuBHBII
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IIpakTHYecKkHe 3aHATHA:

1. Pemenue 3anau o teme: «L{lunuHap u ero ceyeHus.

2. Pemenue 3anau no teme: «Konyc u ero ceuenus».

3. Pemenne 3amau o teme: «Illap u cepa, ux ceueHus».

4. Pemienue 3a/1a4 Ha HAXO0X/IEHHUE IJIONIAIM MOBEPXHOCTH IMIIMHAPA, KOHYCa U chephl.

12

[IponykTUBHBIN

CamocTosiTe/ibHasi padoTa 00y4alUIUXCsl: TOArOTOBKA COOOIIEHUM 110 TeMaM:
«Hauanay EBximmay, «3HaMEHHUTBIC 3a]1a4d TPEBHOCTHY.

TecT mo Teme: « MHOFOFpaHHI/IKI/I. Tenau IMOBCPXHOCTH BPAILICHHSD).

Tema 8.4.
O0beMbI Te1 H
IUIOIIAM X
IMOBEPXHOCTEH

Coaep:xanue yueOHOr0o MaTepuaa

1. O0bem u ero u3mepenue. MaterpanpHast popmyina oobema.

2. @opmyibel 00bemMa KyOa, IpSIMOYTOIBHOTO MapajuIeIenuIea, IPU3MBbI, IIHITHHIIPA.
3. ®opmyiiel 00bEMa MUPAMUIBI U KOHYCA.

4. ®opMyJibl IJIOLIAAM TOBEPXHOCTEN HMIMH]IpA U KOHYCA.

5. ®opmynsl 00beMa mmapa u miomaau chepsl. Ilogodue ten. OTHOMIEHHE TUTOIAAEH
MOBEPXHOCTEH M 00BEMOB OAOOHBIX Tell.

PenpoaykTuBHBIN

IIpakTHYecKkHe 3aHATHA:

1. Pemenue 3aa4y Ha HaxoXkAeHUE 00bEMOB Ky0a U MPSMOYTOJILHOTO Mapaljiesienumnesaa.
2. Pemienue 3a/1a4 Ha HaX0X/1eHUE 00BEMOB PU3MBI U IIMIIMH/IPA.

3. Pemenue 3a1au Ha HaXOXKJeHNE 00BEMOB MUPAMUIBI U KOHYCA.

4. Pemienue 3a/1a4 Ha HaX0X/IeHUE 00BEMOB I1apa U cepbl; 03HAKOMIICHHE C YaCTIMHU
1apa u GopmyJsiaMu UX 00bEMOB.

12

IIponykTHBHBIN

KonTpoabHast padora Ne 5 no teme «O0BEMBI U IIIOMIAIN TOBEPXHOCTEN
IIPOCTPAHCTBEHHBIX TEI».

CamocrosiTeibHas padoTa odyuaromuxcs: CocraBieHre TeCTOB 1Mo Teme: «OObeMbl
TeJ U IUIOUIAIU UX MOBEPXHOCTEH.

10

Tema 8.5.
Koopaunatsl n
BEKTOPbI

Copepxanue y4e0HOro marepuaJia

1. [IpsimoyronbHas (IeKkapToBa) cucTeMa KOOPAUHAT B TPOCTPAHCTBE.
2. BexTopsl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB.

3. CioxeHue BEKTOPOB U YMHOXKEHUE BEKTOpPA Ha YHCIIO.

4. Pa3nioxxeHue BEKTOpa 110 HANPaBJICHUSIM. YTOJI MEKIY BEKTOPaMH.
5. IIpoeknusa BekTopa Ha ock. KoopanHaTsl BEKTOpA.

6. CKasipHOE IPOU3BEICHNE BEKTOPOB.

10

PenponykTuBHBII

O3HaKOMUTEIBHBIN
PenpoaykTuBHBIN
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IIpakTHYecKkHe 3aHATHA: 12
1. ®opmyna pacCTOSHHS MEXTY ABYMS TOUKaMH. Y paBHEHHS CEPBI, TIIOCKOCTH H
IPSIMOM.

2. Pemenne 3a1a4 ¢ UCIOJIb30BAHUEM METO]1a KOOPAMHAT U BEKTOPHOTO METOA.

IIponykTHBHBIN

CamocTosiTe1bHasi padoTa o0yuarwmmuxes: PazpaboTka npe3eHTanuii no TeMam: 12
«Konnuneaphsle BeKTOpbl. PaznoxkeHue BeKTopa 1o 1ByM HEKOJUIMHEAPHBIM BEKTOpaM»,
«KommnnanapHble BEKTOpbI. PaznokeHue BEKTopa 0 TpeM HEKOMIUIAHAPHBIM

BEKTOPAMY.

Bcero aynuTopHBbIX: 308
CamocTosTenbHasi paboTa 00y4yaroUmxcs: 143
Koncynpranum 10

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)

17




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 =

[lepeuenn WHPOPMAITMOHHBIX  TEXHOJIOTHIA, UCIONB3YEMBIX  TpPHU OCYILIECTBICHUU
00pa3oBaTeNbHOTO TIpollecca MO JUCHUIUIMHE: TuiatGopma s SJIEKTPOHHOTO OO0ydYeHUS
MicrosoftTeams.
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4. KOHTpOJIL U OLICHKA PE3YyJbTATOB OCBOCHUA NTUCHUIIJINHDBI
KOHTpOJ'IL U OLCHKa pPE3YyJIbTATOB OCBOCHHA yqe6H0171 AUCHUIUIMHBL OCYHICCTBIIACTCSA
mnmpenoaaBaTeji€cM B IIPOLECCE IMPOBCACHHUA TMPAKTHYCCKUX 3aH$ITI/II71, CaMOCTOSATCJIIbHBIX H

KOHTpOJ’II)HLIX pa60T, a TaKXC BBIITOJIHCHUA O6y‘~IaIOHII/IMI/IC$I
MPOEKTOB, UCCIIEAOBAHUMN.

WHIUBUYalIbHBIX 3aJaHUM,

Pe3yabTarsl 00yyeHus
(oCBOECHHBbIE YMEHUS1, YCBOCHHbIE 3HAHNS)

DopMbI U METOBI
KOHTPOJISI M OlleHKH
pe3yJabTaToB 00y4eHHs

OcBoeHHbIC YMEHUSA:

AJITEBPA

yMeTb

* BBITIOJIHATH apU(PMETHIECKHE JSHCTBUS HAJl YUCIIaAMH, COUeTAast
YCTHBIE Y INCBMEHHBIE IPUEMBI, IPUMEHEHUE BBIYUCINTENBHBIX
YCTPOMCTB; HAXOAUTh NPUOIMKEHHbIE 3HAUCHUS BEJINYUH U
HOIPENIHOCTH BbIYUCIEHHUH (a0COMIOTHASI U OTHOCUTEIbHAS);
CpPaBHHUBATh YUCIIOBbIE BHIPAKEHUS;

* HAXO/IUTh 3HAUEHUs KOPHS, CTETIEHH, Jorapudma,
TPUTOHOMETPUYECKHUX BBIPAXKCHHUI HA OCHOBE OIPENEIICHMS,
UCTIONIb3Ys IPU HEOOXOUMOCTH BBIUUCIIUTENbHBIE YCTPOHCTBA;
[10JIb30BATHCS IPUOIMKEHHON OLIEHKOW U MPUKUAKON IIpU
IIPAKTUYECKHUX pacyeTax;

* BBIMOJIHATH Pe00pa30BaHMsl BEIPAXKEHUHN, IPUMEHss HOPMYJIbI,
CBSI3aHHBIE CO CBOMCTBAMH CTeTIEHEH, Jorapugmos,
TPUTOHOMETPUUYECKUX (PYHKLINH;

HCII0JIL30BATH NPHOOpPEeTEeHHbIE 3HAHNS U YMEHHS B
NPaKTHYECKOH eI TeJIbHOCTH H NIOBCECAHEBHOM KM3HM JJIS:

* IPAKTUYECKHUX PacdeToB Mo (hpopmyiam, BKIIto4ast popmyIisl,
coJiepKalliie CTeNeHu, paJuKabl, JorapudMbl U
TPUTOHOMETpHUYECKHE (DYHKIIMH, UCTIONB3YS MPH HEOOXOAMMOCTH
CIPAaBOYHBIE MaTEPUANIBI U POCTEUIINE BHIYMCINUTEIBHbBIE
YCTPOICTBA.

OYHKIUU U TPAOUKH

yMeThb:

* BBIUMCIIATH 3HaUCHUE (DYHKIMH 0 33JJaHHOMY 3HAUYECHUIO
apryMeHTa IpU pa3IMYHbIX croco0ax 3aAaHus (PyHKINU;

* OTIPE/IEIISITh OCHOBHBIE CBOMCTBA YHCIIOBBIX (DYHKIIHH,
WITIOCTPUPOBATh UX Ha rpadukax;

* CTPOUTH TpaduKU U3YYEHHBIX (PYHKINN, MWILTIOCTPUPOBATH 110
rpauKy CBOMCTBA 3JIEMEHTAPHBIX (QYHKLUH;

* HCII0JIb30BATh MOHITHE QYHKLMU JJIsl OIMCAHUS U aHAJIn3a
3aBHCHUMOCTEN BEJINYMH;

HCII0JIB30BATh NPHOOPETEHHbIE 3HAHUS U YMEHHS B
NMPAKTHYECKOM 1eATeJIbHOCTH U MOBCETHEBHOM KU3HM:

* JUIs ONIMCAHMA C TIOMOLIBbIO (PYHKLUH pa3IMyHbIX 3aBUCUMOCTEH,

Uccnenosanue no teme:
«Pa3BuTHE NOHATHS O
15000 (o))

KonTtponbhas padora Ne 1

OO0yuatormas
camocTosTeNIbHas paboTa

Konrponbnas padora Ne 2

TecTel camOIIpoOBEPKHU

OO6yuatommas
CaMOCTOsITEeNIbHAs paboTa
HuddepenunpoBanHoe
TECTUPOBAHUE
Kontponbnas padota Ne 3

TecT camonpoBepku
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IpeCTaBIeHNs UX rpadMuecKu, UHTepIIpeTay rpaduKoB.
HAYAJIA MATEMATHYECKOI'O AHAJIM3A

yMeThb:

HaXOJUTh MPOU3BOHBIE FIEMEHTAPHBIX (DYyHKIIMIA;

* UCMOJIb30BATh MPOU3BOJHYIO JJISl U3YUEHUsI CBOUCTB (DYHKLUH U
HOCTPOECHUS I'paUKOB;

* IPUMEHSATH IPOU3BOAHYIO JUISI TPOBEACHUS TPUOIMKEHHBIX
BBIUMCJICHUM, PEIIaTh 3aja4l IPUKIJIAHOTO XapaKTepa Ha
HaXOKJCHHE HAUOOJIBILIEr0 ¥ HANMEHBIIETO 3HAYCHHUS;

* BBIUMCIIATH B MPOCTEHIINX CIIydasx IUIOIMAIN U 00bEMBI C
HCII0JIb30BaHUEM OIPEAEIEHHOIO NHTETPpaa;

HCII0JIL30BATH NPHOOpPeTEeHHbIE 3HAHNS U YMEHHS B
NPAKTHYECKOMH JesITeJIbHOCTH U NOBCEAHEBHOM KM3HM [IJIS:
pelIeHns TPUKIIaJHBIX 337a4, B TOM YHCJIE COLUAIBHO-
HYKOHOMHYECKUX U (PU3MUECKUX, HA HAUOOJIBIINE U HANMEHBIIINE
3HAauYEHUs], Ha HAX0X/IEHUE CKOPOCTH U YCKOPEHUSI.
YPABHEHUSA U HEPABEHCTBA

yMeThb:

* pemaTth palMoHAIbHbIE, T0Ka3aTeIbHbIE, JIOTapuMUIECKHE,
TPUTOHOMETPUUECKHUE YPABHEHUS, CBOJSALINECS K IMHEHHBIM U
KBaJIpaTHbBIM, 4 TAK)KE aHAJIOTHYHBIE HEPABEHCTBA U CUCTEMBI;

* HCII0JIb30BATh IpayUueCcKuil METO] pelIeHHs ypaBHEHUN U
HEPABEHCTB;

* U300paXkaTh Ha KOOPAUHATHOM TUIOCKOCTH PEIlIeHUs] ypaBHEHUH,
HEPABEHCTB U CUCTEM C JBYMsI HEU3BECTHBIM H;

* COCTABJIATBH U peLIaTh YPABHEHMS U HEPABEHCTBA, CBA3BIBAIOIINE
HEU3BECTHbIE BEJIMYUHBI B TEKCTOBBIX (B TOM UHUCIIE TIPUKIIAIHBIX )
3aJa4ax.

HCII0JIBb30BATH NPHOOpPeTEeHHbIC 3HAHNS U YMEHHS B
NPAKTHYECKOM AeSITeJIbHOCTH Y MOBCETHEBHOM "KU3HU: JIJIS
IIOCTPOEHHUS U UCCIIEJOBAHUS TPOCTEHIIINX MATEMATUYECKUX
MOJeJIEH.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUA
BEPOSITHOCTEM

yMeThb:

* pemaTthb MpocTenie KOMOMHATOPHBIE 33a]Ja4ul METOJIOM
nepebopa, a TakkKe ¢ UCTIOJIb30BaHNEM U3BECTHBIX (HOPMYIT;

* BBIUMCIIATH B MMPOCTEHIINX CITydasix BEPOATHOCTH COOBITUI Ha
OCHOBE I10JICYETAa YHCIIa UCXO/0B;

HCII0JIb30BATh NPHOOpeTeHHbIE 3HAHNS U YMEHHS B
NPAKTUYECKOH 1eiTeJIbHOCTH U NMOBCEAHEBHOM KM3HM: JUIS
aHaJIn3a pealibHbIX YMCIIOBBIX JIaHHBIX, IPE/ICTABICHHBIX B BUIE
Juarpamm, rpaQuKos;

* aHaM3a MHPOPMAIMK CTAaTUCTHUECKOTO XapakTepa
I'EOMETPUA

[TpoBepka pe3yabTaToB
UCCIIEIOBaHUS IO TEME:
«IIpumenenune
HPOM3BOTHON /TSt
UCCIIETOBAHUS

byHKIHID

Konrponsnas padora Ne 4

PasnoypoBHeBas
CaMOCTOsITEeNIbHAs paboTa
IPOBEPOYHOTO XapaKTepa
OOyuatommas
camocTosiTesbHas paboTa
TecT camonpoBepKu

HuddepenunpoBanHas
caMoCTOsATeNIbHAs paboTa

Kontponbhas padora Ne 5

TectupoBanue

PasnoypoBHeBas
camocTosTeNbHas paboTa
IIPOBEPOYHOTO XapaKTepa
OO0yuatommas
camocTosiTesbHas paboTa
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yMeTh:

* pacro3HaBaTh Ha YEPTEKAX U MOJEIISAX MIPOCTPAHCTBEHHBIC
(OpPMBI; COOTHOCHUTB TPEXMEPHBIC 00BEKTHI C X OMTMCAHUSIMH,
N300 pKCHHUSIMU.

- OIUCBIBATh B3aMMHOE PACIIONIOKEHUE MIPSIMBIX U TIOCKOCTEH B
MPOCTPAHCTBE, APTYMEHTUPOBATh CBOM CYKICHHUS 00 3TOM
PacToJIOKEHNH,

* aHAJIN3UPOBATH B MMPOCTEHUIINX CITydasiX B3aUMHOE
pacmoox)eHnue 00bEKTOB B IPOCTPAHCTBE;

* 1300paXkaTh OCHOBHBIC MHOTOTPAaHHHUKH M KPYTJIbIE TENa;
BBITIOJTHATH YEPTEKH 110 YCIOBHUAM 33/1a4;

* CTPOUTH MPOCTEHIINE CeueHus KyOa, mpU3Mbl, TUPAMUJIBL;

® peuiaTh MIAHUMETPHUYICCKUC U HpOCTGfIIHHC CTCPCOMETPHUICCKUC

3aa4Y1 Ha HAXO0XKJICHUC FGOMCTpI/I‘-IGCKI/IX BCJIIMYUH (I[JII/IH, YI‘JIOB,
riomaaei, o0beMoB);

KCII0JIb30BATh NP PEILICHUU CTEPEOMETPUUECKHX 3a/1a4
HJ'IaHI/IMeTpI/I‘IGCKI/IG q)aKTI)I U METOABI,

. HpOBOI[I/ITI) JOKAa3aTCIIbHBIC paccyn(z[eHmI B X04€ pGHIGHI/ISI
3a7a4;

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

* JI7IS1 UCCIIEIOBAaHMSI (MOIEITMPOBAHMNS ) HECTIOKHBIX
MPaKTUYECKUX CUTyaIluii Ha OCHOBE M3yUYCHHBIX (GOPMYIT U
CBOICTB Quryp;

* BBIYMCJICHUSI 00bEMOB U IIJIOMIA/ICH TOBEPXHOCTEN
MIPOCTPAHCTBEHHBIX TEJI TIPH PEIICHUN MTPAKTUYECKHUX 3a]1ad,
UCTIOJB3YS IPU HEOOXOUMOCTH CIIPABOYHHUKH U
BBIYMCIIUTEIIbHBIE YCTPOMCTBRA.

Tect camonpoBepku

KonTtponbHas padora Ne 6

OO0yuaroriast
caMmocCTosTeNIbHas paboTa
IIpoBepka nmpoekra
«Y4uMcs paccyk1aTh
NIPY PEUICHUH 33134 110
teme «Kpyrisle Tenay.
JuddepenumupoBanHoe
TECTHUPOBAHUE

[IpoBepka
WHIUBUTyJTHHBIX 3aJJaHUN
Kontponbnas padora Ne 7

HrtoroBas koHTpoOJIbHAS
pabota Ne 8.

Hrorosas arrecrauus
B ¢opme yCTHOTO
(mMMCbMEHHOI0)
IK3aMeHa
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