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-Paboyas nporpamma paszpabotana Ha ocHoBe TpeboBaHuit ®I'OC cpenHero obiero
obpaszoBanus, ¢ yueroM [IpuMepHOI 0CHOBHOH 06pa3oBaTenbHOM MPOrpaMMBbl CPeIHETO
obuiero obpasoBaHus o4OOPEHHOH pelleHneM (eaepaabHoro yuebHo-MeTOAHYECKOTOo
ob6beuHeHus 1o obueMy obpasoBanuio (potokon ot 28 uioHs 2016 r. Ne 2/16-3), a
TaKXe B COOTBETCTBUH C IPUMEPHON NporpaMMmoi o01ieo6pa3oBaTeslbHOM yueOHOM
IUCLMIINHBI « MaTemaTHKa: anrebpa, Hauana MaTeMaTHYECKOro aHaIN3a, FEOMETPH»
11 podeccrolaIbHbIX 00pa3oBaTeNbHBIX OpraHU3alnid, peKOMEHI0BaHHOH
(peepanbHBIM roCyJapCTBEHHBIM aBTOHOMHBIM yUpEXKIeHHUEM

«®enepanbHblii HHCTUTYT pa3BUTHs obpazoBaHus» (PI'AY «DUPO»)

B KayecTBe IPUMEPHOH MPOrpaMMBl AJIs peaju3aliiid OCHOBHOM MpodecCHOHANBHOIM
obpa3zoBaTenpHoit mporpaMMel CITO Ha 6a3e ocHOBHOro 06111eT0 00pa30BaHus C
NOJIyYE€HUEM CpeJIHero ob1ero oopasoBaHus

IIpotokon Ne 3 ot 21 urons 2015 .

- Pabouero yueOHOro niuaHa obpasoBarensHOro yupexaeHus Ha 2021/2022 y4yeOHblit
ron

Opranuzainist pa3paboTUUK: rOCyAapCTBEHHOE OI0IKeTHOE NMPOodecCHOHATBHOE
obpazoBarenbHoe yupexaeHue «JlepbeHTckuii mpodeccnoHalbHO-TIe1arorHyeCcKui
komnemx uM. I'.h. Kaznaxmenosa»

Paspabotuiiku:

- TarueB KOcy¢ Pycnanosuu — npenonasarens matemMatuku [’ BITOY «JlepbenTckuit
npodeccHoHalIbHO-NIefarorndeckui komwieax uM. I'.b. K1zuaxmenosay, npemnoaasarens
BBICLUEH KaTer« WH.

- lllupunbekor . Hacuma XanaxmenoBHa — npenogaBarenb MareMatuku I BITIOY
«depbentckuii 11podeccuonanbHo-neaarornueckuii komremx uM. I'.b. Kaznaxmenosay,
npernoaaBaTeli> BbICIIEH KaTerOpHH.

Peuensenr: I’ viazanoB AK. pokTop ¢usuko-maremMaTHuecKHX HayK, npemnogaBartens JAI'Y
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1. MACIIOPT PABOYEN MPOI'PAMMbI YYEBHOI TUCLUTIIINHBI

MaremaTuka
1.1. Ob6sacTs npuMeHeHus padoueil mporpaMmbl
Pabouass mnporpamMma yueOHOH IUCIMIUIMHBI SIBJIIETCSI YacThIO OCHOBHOM MpogecCHOHATBbHON
obOpasoBaTenbHOil  mporpammbl B cootBeTctBHM ¢ @DI'OC 1o  ChnenuanbHOCTH — CPEINHEro
npodecCHoHabHOTO 00pa3OBaHHUS
1.2. MecTo y4eOHOI1 JMCLHUIIUHBI B CTPYKTYPe OCHOBHOI1 NPo(eccHoHAIBHOI
0o0pa3oBaTeIbHOH  NPOrpaMMbl:  JTUCHMUIUIMHA  OTHOCHTCS K 0a30BBIM  JUCHUIUIMHAM
0011e00pa30BaTENILHOTO ITUKJIA.
1.3. Heaun u 3aaaun y4eOHOH JUCHHUILINHBI - TPe0OBAHHUS K pe3yJibTaTam
OCBOEHHS Y4eOHOH AUCHHIIHHBI:

B pesynbrate m3yuenus «MaremMaTHkny Ha 0a30BOM YpOBHE OOYHAIOLTHIICS JOJKEH YMeETh:

AJITEBPA

YMeTh:

- BBINOJHATh apu(pMeTHdeckue ACHCTBUS HAJA YHCIAMH, COYETasl YCTHblE M NMHCbMEHHBIE MPUEMBL;
HAXOIUTh MNPHUONIDKEHHbIE 3HAYEHUS BEJNMYMH W TIOTPEIIHOCTH BbIYHCICHUH (abcomoTHas u
OTHOCHTEJIbHAS ), CPABHUBATH YHCJIOBBIC BBIPASKECHHS,

- HAaxOOUTh 3HAYEHHUS] KOPHs, CTEINEeHH, Jorapudpma, TPUTOHOMETPUUYECKHX BBIPAKEHHH HAa OCHOBE
OTIPENEJICHNs, HCHOJB3ysl TpPpH HEOOXOAMMOCTH HHCTPYMEHTAJIbHBIE CPENCTBA, IMOJIB30BATHCS
NPUOIHMKEHHON OLIEHKOH MPH MPAKTUYECKUX PacyeTax;

- BBITIOJHATD MPe0oOPa30BaHuUs BEIPAKEHHH, TIPUMEHsIsT (POPMYJIbI, CBSI3aHHBIE CO CBOHCTBAMU CTETICHEH,
J0rapu(pMOB, TPUTOHOMETPUIECKUX (PYHKIUI, HCMOJIB30BATh MPUOOPETEHHbIE 3HAHUS M YMEHHS B
NPAKTHYECKOH AeATeJbHOCTH H MOBCEAHEBHOH KM3HU:

- U TIPaKTUYECKHX pacueToB 1o Gopmynam, BKIOYast GOpMyIIBl, comepiKalue CTENEHH, PaguKalbl,
JorapuMbel M TPUTOHOMETpHYEeCKHe (YHKLUWH, HCIOJB3ysl TNPH HEOOXOIUMOCTH CIIPABOYHBIE
MaTepHuaibl U MPOCTENINNE BBIYUCIUTENIBHBIE YCTPOUCTB.

DyHKIUH U rpagHuKH

YMeTh:

- BBIUUCIIATDH 3HAYCeHUE (PYHKIIMU MO 33JaHHOMY 3HAUEHHUIO apTyMEHTa TPU

pa3NIu4HBIX crocodax 3amaHus PYHKIHM;

- ONpeneNsaTb OCHOBHBIE CBOHCTBA YMCIOBBIX (PYHKUNH, HIUTFOCTPHPOBATH UX

Ha rpadukax;

- CTPOUTH rpadUKU U3YYEHHBIX (PYHKIUH, HIUTIOCTPUPOBATH 1O rpaduKy



CBOCTBA 3JIEMEHTAPHBIX (PYHKIIHIA;

- WCHOJIB30BATh MOHATHE (PYHKIUM IJI1 OMUCAHUS M aHAJN3a 3aBUCHMOCTEH BEJIMYUH, HUCIOJIb30BATh
npuoOpeTeHHbIe 3HAHUS U YMEHHUS B IPAKTUYECKOH ESTETbHOCTH U TOBCEAHEBHOM KU3HU:
- JUTSL OTIICAHUSI C IOMOIIBIO (PYHKLUMH Pa3IMYHBIX 3aBHCUMOCTEH,

NPEACTaBICHUS UX rpadUuecKy, HHTEPIPETAH IPa(HKOB.

Hagana maTeMaTH4eCKOro aHAJIM3A

YMeTh:

- HAXOIUTb MPOU3BOAHBIE HIEMEHTAPHBIX (PYHKLIU;

- WCHOJIB30BATh MPOU3BOIHYIO ISl H3YYEHHUS CBOWCTB (DYHKIIUI U MOCTPOSHHUS
rpa¢puKoB,

- MPUMEHSTh POU3BOIAHYIO IS MPOBEACHUS MPUOIMKEHHBIX BBIYUCICHUH,

pelarh 3a1a4u MPUKIIAJHOTO XapaKkTepa Ha HaXOXKIeHHe HanOOJIbIIEro U

HAaVMEHBILIErO 3HAYCHUS,

- BBIUUCIIATDH B MPOCTEHIINX CIIy4asiX TUIOIAAN U OOBbEMBI C UCTIOIb30BAHUEM
OIPENEIEHHOTO UHTEerpaa,;

HCNOJIb30BATH NPHOOpeTeHHbIE 3HAHHUS M YMEHHS B IPAKTHYECKOH 1esiTeJIbHOCTH H
NMOBCEAHEBHOH KH3HH JJIS1:

- peIeHus MPUKIAIHBIX 3371a4, B TOM YHCJIe CONUAITbHO-3KOHOMUYECKUX U (PU3NYECKHX, HA
HanOOJIbIINE U HANMEHBIINE 3HAYCHUS, HA HAX0XKICHHE CKOPOCTU M YCKOPEHUSI.
YpaBHEHHS] M HEPABEHCTBA

YMeTh:

- pemaTh palroHAIbHbIE, TOKA3aTeNbHbIE, JJOrapupMHUIECcKIe,

TPUTOHOMETPUYECKNE YPABHEHUS, CBOASIINECS K JIMHEMHBIM U KBAPATHBIM,

a TaK)Ke aHAJIOTHUYHbIE HEPABEHCTBA U CUCTEMBIL,

- HCTIOJIB30BATh rpaUueCcKUil METONI PELICHUs] YPaBHEHUH 1 HEPABEHCTB,

- n300pakaTh Ha KOOPAMHATHON INIOCKOCTH PELICHUS] YPaBHEHHUH, HEPABEHCTB

U CUCTEM C ABYMsI HEU3BECTHBIMU,

- COCTaBJISATh U pelIaTh YPAaBHEHUs U HEPABEHCTBA, CBS3bIBAIOLINE

HEM3BECTHBIE BEJIMUMHBI B TEKCTOBBIX (B TOM YHUCIIE MPUKIATHBIX) 3a7a4ax.
UCTIOJIb30BATh MPHOOPETEHHBIE 3HAHUS M YMEHHSI B PAKTHUECKON

JESITeJIbHOCTH U MOBCEIHEBHOM JKU3HU!

- I NOCTPOEHUsS U UCCIIENOBAHUS POCTEHIINX MAaTEMATUYECKUX MOJETIEH.
I'EOMETPUA

YMeTh:

- pacrio3HaBaTh HA YEPTEXkKax M MOJEJNSAX MPOCTPAHCTBEHHbIE (POPMBL;



COOTHOCHUTD TPEXMEPHBIE OOBEKTHI C MX ONMHUCAHUSAMH, N300PaKEHUSIMH,

- OIMCBIBATh B3aUMHOE PACIOJIOKEHNUE MPSIMBIX U INIOCKOCTEHN B MPOCTPAHCTBE,

apeyMeHmMuUposams C60U CYHCOeHUs 00 IMOM PACNONONCEHUU,

- aHAJIM3MPOBATH B MPOCTEHINNX CIIyYasix B3AUMHOE PACIIOJIOKEHHE OOBEKTOB B

MIPOCTPAHCTBE;

- n300pakaThb OCHOBHbIE MHOTOIPAHHUKH U KPYTJIbIE TEJIA; BBITIOJIHATD

YepTexkH M0 YCIOBUAM 3a7ad;

- cmpoums npocmeiiuiie ceyeHus Kyoa, npusmst, NUPAMUOLL,

- peliaTh NJaHUMETPUYECKHe U MTPOCTeHIINe CTepeoOMeTpUIeCcKHe 3a1a4u Ha

HAXOJKICHUE T€OMETPHUYECKUX BEJIMYHH (JUIHH, YIJIOB, IJIOMIanei, 00beMOB),

- UCTOJIb30BAaTh NPHU PELIEHUH CTEPEOMETPUYECKHUX 3aay MJIaHUMETPUUECKUe

(haKThl U METOBL,

- IPOBOJUTH A0KA3aTeNbHbIE PACCYKIEHUS B XOJ€ peLleHUs 3a1ay;

HCNOJIb30BATL NpPUHOOpPeTeHHble 3HAHMS W YMEeHUs] B TMPAKTHYECKOH /JesiTeJIbHOCTH H
NMOBCeIHEBHOM KU3HU:

- JUTA WCCIIEAOBaHUS (MOIEIUPOBAHUS) HECIOKHBIX MPAKTHYECKUX CHTyallMdi Ha OCHOBE W3yYEHHBIX
dbopMy u cBOHCTB duryp;

- BBIYHUCJICHUS] OOBEMOB U IUIOIIAAEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ NPH PEIICHUH
NMPAaKTUYECKUX 337a4, UCTIOJB3Ys MPU HEOOXOAMMOCTHU CIIPABOYHUKH M BBIYUCIUTENbHBIE YCTPOICTBA.

B pe3syabTaTe u3yueHusi yueOHoi qucuuminHbl «MaTteMaTuKa» 00y4aromuiics 10J5KeH 3HATh:

- 3HaYeHHe MaTeMaTUYeCKON HayKU Il PeLIeHHs 3a7a4, BOSHUKAIOIIMUX B TEOPUH U MPAKTUKE;, MIHPOTY
U B TO XK€ BpeMsl OrPaHUYE€HHOCTb IPUMEHEHHUs] MaTeMaTUYEeCKUX METOAOB K aHaJN3y U UCCIENOBaHUIO
NPOLIECCOB U SIBJICHUH B IPUPOAE U OOIIECTBE;

- 3HaUEHHE MPAKTHKH U BOIIPOCOB, BOZHUKAIOIINX B CAMOH MaTeMaTHke Uit (OPMHPOBAHUS M PA3BUTHS
MaTeMaTUYeCKONH HayKu, MCTOPUIO Pa3BUTHS NOHATHUSA 4YMCIA, CO3AaHUs MATEMaTHUUECKOIo aHalu3a,
BO3HUKHOBEHHUSI M PA3BUTHUS T€OMETPUU;

- YHUBEPCAJIbHBII XapakTep 3aKOHOB JIOTHKHU MaTeMaTHYeCKUX PacCyKIEHHUH, WX NPUMEHHUMOCTb BO
BCEX 00JIACTSIX YEJIOBEUECKON AEATENbHOCTH,;

- BEPOSATHOCTHBIN XapakTep pa3JudHbIX [IPOLIECCOB OKPYXKAIOLIEro MUpa.

1.4. PekomeHnayemoe KOJIHYECTBO YACOB HA OCBOeHHE paboueil mporpaMmbl

y4eOHO#l JMCUHUIJIMHbI:

MaKCUMAaJIbHOM yueOHON Harpy3ku oOydaromerocs: — 234 yaca, B TOM YHCIIE:

o0s13aTeNbHOM ayIUTOPHOH y4eOHOI Harpy3ku oOyvaromierocs - 156 4acos;

CaMOCTOATENBHOM padoThl 0Oyuarommerocs - 78



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM U CIUILITAHBI

2.1. O0bem yuyeOHOH AUCHHUIIIMHBI U BUABI YUeOHOIl padoThI

Bun yueOHoii paGoTbl

Obvem wacoe

MakcumasibHas1 yueOHasi HATPYy3Ka (Bcero) 234
Oobsi3aTenbHAs ayauTopHAasi yueOHAsi HATpy3Ka (Bcero) 156
B TOM YHCJIE:
1ab0paTOPHBIE 3aHSITHS -
OPaKTUYECCKUE 3QHATUS 70
KOHTPOJIbHBIE pabOTHI 8
KypcoBas padota (IPOeKT) He npedyCMOmpeHo -
CamocrosiTesbHas padora o0yuawmerocs (Bcero) 78

B TOM YHCJIE:

- Pabora ¢ koHcnekramu, yueOHOH nmrepatypoil (o maparpadam, riaBam
yueOHBIX TOCOOUH, yKa3aHHBIM MPETIOAABATEIIEM).

- IloaroToBka K MPaKTHYECKHUM 3aHATHSIM C UCIOJIB30BAHUEM METOIMUYECKUX
pPEeKOMEHAALNH TPEenoaaBaTeis, BBIMOJHEHHE U O(OpMIICHHE NMPAKTUYECKUX
pabor.

- BeInosiHeHHe TOMAIIHUX 3aJaHU.

- BrinmosHeHne MHANBUYAITBHOTO TIPOEKTHOTO 3a1aHHUS:

- CO37JaHME TPE3CHTALUN 110 33/IaHHON TeEME;

- CO37aHHE MOJeNel K FEOMETPHUECKUM 3a1a4aM;

- CO37aHNE MOJeIei MPOCTPAHCTBEHHBIX (PUTYP.

- CocraBiieHue TECTOBBIX 3aJaHHM

- CocraByieHue cxeM, rpaduKoB, AUarpaMm

Urorosast arTectaiysi B GopMe 3K3aMeHa




2.2, TemaTuueckuii MJiaH u coaep:kaHue ydeoHoi aucuummmabl OY].04. MaTemaTuka

HaumeHnoBanue
PAa3aeioB H TeM

Coaep:xanne y4e0HOT0 MATEPHAJIA, JTA00PATOPHBIC H MPAKTHYECKHE PA00OTHI, CAMOCTOATEILHAST PA00TA
00yJAFOMIXCSL, KYPCOBasi PAGOT (IPOEKT) (eciu npedycMompervi)

O0beM yacos

YpoBennb
O0CBOEHUS

1

2

3

4

T1asa. 1

Conep:kanue yq4eOHOrO Marepuaa

Tema

Pa3BurTHe NOHATHA O YHCJIE.

JlelicTBUTENbHbBIC YUCIA.

JleticTBHsI ¢ OOBIKHOBEHHBIMH APOOSIMH

[TpubamkeHHbIE BBIYUCICHUS

CrangaptHas 3anuch yucna. [IponeHtsr.

IloHsITHE KOMILIEKCHOTO YHCIIA. I/I306pa>1<eHI/Ie KOMIIJICKCHBIX YHUCEI

D DN DN N

KonTponbHas pabota

CamocTositenbHas padorta: Llenble 1 paloOHAIbHbBIE YHCIIA

T1asa. 2

Conep:kanue yq4eOHOrO Marepuaa

Tema

KopHu, crenenn u gorapugmsl

18

Kopens n-oii crenenu. CsolicTBa KOpHEH.

Crenens ¢ paluOHAJIbHBIM U I[efICTBHTeHbeIM IIOKa3aTeJIEM. I[eﬁCTBHﬂ CO CTCIICHAMU

Jlorapudmel u ux croiictea. [Ipasuna jgorapudpMupoBaHus

Brraucnenue norapugmos. [IpeobpazoBanue orapuMUHeCKiX BbIPAKEHHI.

ITokaszarenbHasi u jorapudpmudeckast yHKIMN, X CBOHCTBA U rpaduKu.

IMocTpoenue rpaduKOB U UCCIIEIOBAHHE CBONCTB JIOrapu(MHUYECKOH (PYHKIUH

IlokazarenbHble YPaBHCHHA U HCPABCHCTBA

Pemenue norapupMudeckinx ypaBHEHUH U HEPABEHCTB

NI N[NNI D] N

[Ipaxrrueckue 3ansaTus: CBoiicTBa kopHel. Bouuncnenue noraprugmos. PereHue moka3aTenbHbIX
U JjorapuMHUIECKHX YPAaBHEHUH U HEPABEHCTB.

KontponbHas paborta

CamocrostenbHas pabora: CTeneHu .

T'1asa. 3

Copnep-xanne yueOHOro Marepuasa

Tema

IIpsaMble H IJIOCKOCTH B MPOCTPAHCTBE

12

B3anMHO€ pacnoiokeHrne npamblxX U MIOCKOCTEH.

[\®)

ITapannenbHOCTb NPSMBIX U INIOCKOCTEN

[\®)




Vbl MECKAY MPAMBIMHA U IIJIOCKOCTSIMU.

IIpakTuueckue 3anaTus: PeleHne 3ana4y Ha NapajlieIbHOCTh, NEPHNEHAUKYIAPHOCTb NPSIMON U
IJIOCKOCTH, Ha NaPaJUICJIbHOCTD, NEPIEHAUKYJSIPHOCTD INIOCKOCTEH.

KonTponbHas pabora

CamocrositenbHas padora : I'eomerpust EBkinna.

T'1asBa. 4

Cognepskanue yueOHOro MaTepHasia

Tema

JJeMeHThbl KOMOMHATOPUKH

KoMOuHaTOpHBIE KOHCTPYKITMH: TEPECTAHOBKY, PA3MEIICHHS], COUCTAHUS.

[\®)

Brraucienue 31eMeHTOB KOM6I/IHaTOpI/IKI/I

HpaKTI/ILIeCKI/Ie 3aHATHA. NEPCCTAHOBKU, PASMEIICHUSA, COYCTAHUS.

KonTponbHas pabora

CamocrosirenpHas pabora. Mctopusi KOMOMHATOPHKHL.

T'1asa. 5

Conepsxanue yueOHOTO Marepuaa

Tema

Koopaunartel u BeKTOpHI

10

KoopanHaThl 1 BEKTOPHI B IPOCTPAHCTBE

Pemenne 3agau nmo Teme «KoopauHaTel U BEKTOPBI

CxkansipHO€ Npon3BeieHne BEKTOPOB. [lepneHanKyIapHOCT NPSIMBIX U MJIOCKOCTEHN

BekTtopel B npocTpaHcTBe. JeHCTBUSA Hall BEKTOpamMu

[NSRN SR SR} S

IIpakTuueckue 3ansarust: Jelicreus Haxa BekTopaMu. CKaJsIpHOE IMPOU3BENEHUE BEKTOPOB.

KontponbHas paborta

CamocrosirenpHast padota: [lepneHnuKyIsipHOCTD MPSMBIX U INIOCKOCTEH

T'1aBa. 6

Conep:kanue yaeOHOro Marepuana

Tema

OcHOBBI TPUTrOHOMETpPHH.

14

Vb u BpallaTCJIbHOC IBUKCHUEC

TpuroHomerpuyeckne onepanuu

IIpeobpazoBaHue TPUrOHOMETPUUECKHX BbIPAKEHHI

IIpeoOpazoBaHus MPOCTEUIINX TPUTOHOMETPHUECKHIX BBIpaKeHHH. TpuroHomerpudeckne
(YHKLMH, MX CBOMCTBA M rpaduKu.

NI




Pemenne npocTedMxX TPUrOHOMETPUYECKUX YPABHEHU.

[Ipaxrrueckue 3anaTus: [IpeoOpasoBaHus MPOCTEHIINX TPUTOHOMETPHUYECKIX BBIPAKEHHHN.
Pemenne TpUroHOMETPpUUYECKUX YPABHEHUI.

KonTponbHas pabora

CamocrositenbHas padota. TpuroHomerpudeckie HepaBeHCTBA

T1asa. 7

Conep:kanue yq4eOHOrO Marepuaa

Tema

DYHKIHH U UX CBOMCTBA U rpaduku

12

Onpenenenue pyakiuu. O6macTh ONMpeneneHns U MHOKECTBO 3HaueHuH QyHkimu. CrocoOs
3amaHus PyHKIIH

Cxema uccnenosanus Gpynkuuu. Pemenue 3ana4 Ha uccnenoBanue GyHKUni. HempepbBHOCTB
byHKIIMN

ITocTpoenue u uccnenoBaHue rpaQ kOB CTENEHHBIX (PyHKIHIA

[Ipakrrueckue 3anaTus: Pemenne 3anad Ha uccnenosanue pynknuii. [Tocrpoenne u
uccieoBaHne rpapKoB CTENEHHBIX (PYHKITHIA.

Kourtposabsnas padora

CamocrostenpHas pabora. Cummerpus QyHKIMH 1 nmpeoOpa3oBaHue X rpapukoB

10

T'1aBa. 8

Conepsxanue yueOHOTO Marepuaa

Tema

MHOrorpaHHHKH

12

MHuororpannukn. Bepmunbl, pebpa, rpaHd MHOTOTPaHHHKA

IIpusma. Ilpsamas npusma. [lpasunbras npusma. [apannenenunen

Cummerpuu B kyOe, mapasuienenunese .Cedenus kyOa, MPU3MbI U TUPAMHIBI

[IpencraBneHne 0 MPaBUIIbHBIX MHOTOTPAHHHUKAX (TETPa’p, KyO, OKTa3ap, NOAEKAdIp U
UKOCadap

DN

HDaKTI/ILIeCKI/Ie 3aHaTus. Pemmenne 3aa4 Ha HAXOXACHUEC 3JICMCHTOB IIPU3MBbI, ITUPAMUbI

KontponbHas padora.

CamocrostenbHas pabora. CocTaBieHHe MPaBUIBHBIX MHOTOI'PAHHUKOB

T'1aBa. 9

Conepsxanue yueOHOTO Marepuaa

Tema

Tesa ¥ NOBEPXHOCTH BPAILCHUSA

Tena u noBepxuoctu BpatieHus. L{umuanp u koHyc. OCHOBaHUE, BbICOTA, OOKOBAsI MOBEPXHOCTD,
obpasyroimas, pa3BepTka

10




Humuuap, koHyc, map, chepa.

[\®)

[Tap u cdepa, ux cedeHuUs.

HpaKTI/ILIeCKI/Ie 3aHaTus. Pemenne 3aa4 Ha HAXOXKXKACHUEC 3JICMCHTOB TCJI BPALCHUS .

KoHnTponbHas pabora.

CamocrosiTenbHast pabota: [InaTaHOBBIE Tea.

T'1asa.10

Conepsxanue yueOHOTO Marepuaa

Tema

Hauana MmaTeMaTHYe€CKOr0 AaHAJIH3A

16

IIpoussonnas. [lonrsiTrie 0 MPoN3BOAHON PYHKIINHY, €€ reOMEeTPUIECKI 1 (PU3UYECKHIA CMBICIL. .

YpaBHEHHUE KacaTeNbHON K rpaduky QyHKUINH.

IIponsBonHbBIE CYMMBI, PA3HOCTH, NPOU3BEACHUS], YACTHOTO.

IIpousBoaHBIE OCHOBHBIX 3JI€MEHTAPHBIX (GyHKIMA. [IpuMeHeHne TpON3BOIHON K HCCIEIOBAHUIO
($YHKUMH 1 TOCTPOCHUIO rpaduKoB.

NS AN SA N O3} S

HaxosxaeHue npon3BOIHBIX OCHOBHBIX 3JIeMEHTAapHBIX (yHKIMH. Mcrnosp3oBaHie mpaBi
audhepeHIUPOBAHUS ISl HAXOKIEHUS] IPOU3BOIHBIX.

IIpumeps! HCNONB30BaHUS MPOU3BOAHON ISl HAXOXKACHHS] HAUJTYYIIErO PEIIEHUs B MPUKJIAIHbIX
3amadax. Bropas npousBoHasi, ee reoMeTpudeckuii 1 pusnueckuii cMeic. [Ipumenenne
MPOU3BOHOM K HCCIENOBAHUIO (DYHKIIHIA U MOCTpoeHHIO rpadukos. HaxoxkaeHne cKOpoCTH st
nporecca, 3a1laHHOTO (hopMysIoi u rpag koM.

IIpuMeHeHHE MPOU3BOIHON K UCCAEAOBAHHIO (DYHKIIMI U MOCTPOEHHIO rPad)uKOB.

IIpakTudeckue 3aHITHS . HAXOXKIEHNE MMPOM3BOAHBIX MO NpaBuiamM auddepeHInpoBaHusl.

KouTtponbHast padoTa.

CamocrositenbHast padora: [IpousBonHast B PU3MKE, TEXHUKE.

10

T1asa.l1

Conepsxanue yueOHOTO Marepuaa

Tema

HHTerpan u ero npuMeHeHune

ITnomaau miockux GUryp, MpoOCTpaHCTBEHHBIE Tena, Oecena « MHTerpaabHbIE BEJTUUYHHBDY.

Teopema HoloToHa- /lebHULa,

[\®)

Broruucnenue muomazaei miockux Guryp.

HpaKTI/ILIeCKI/Ie 3aHATHA. BBIMUCJICHUC UHTCIPAJIOB.

KouTtponbHast padoTa.

CamocrositenbHas padora: [IpocTpaHCTBEHHBIE Tea

T'1asa.12

Conepskanue yueOHOTO Marepuaa

Tema

J1eMEeHThI TEOPHH BEPOATHOCTEH. DJIEMEHTbI MATEMATHYECKOH CTATHCTHKH

10

Co0bITHE, BEPOSITHOCTD COOBITHSI.

11




CnosxeHue 1 yMHOKEHHE BEPOATHOCTEH.

IIpencraBneHne qaHHBIX (TaOMULBI, TUATPAMMBL, TPa(UKH).

IIpaktuyeckue 3ausTusi: ClokeHNE M YMHOKEHUE BEPOSTHOCTEH. BeposiTHOCTD COOBITHS

KontponbHas padora.

CamocrositenbHas padorta

T1asa. 13

Conep:kanue yaeOHOro Marepuana

Tema

YpaBHEHHUS M HEPABEHCTBA

15

PaBHOCUIIBHOCTB ypaBHEHUN

OcHOBHBIE IPUEMBI pEeLIeHNs] YPAaBHEHUN

Cucrembl ypaBHEeHUN

Pemenue HEPABCHCTB MECTOAOM MHTCPBAJIOB.

[IpeobpazoBanue anredOpandecknx BeIpAKEHUH. Pelenne TMHEHHBIX, KBaIPATHBIX YPAaBHEHUH U
HEPABEHCTB.

[N I (S 2 [ \S 3 B \O ] B NS

IIpakTHYecKHe 3aHATHSI: PELICHUs YPABHEHUH, CUCTEMBI YPABHEHUN, PELICHNE JINHENHHBIX,
KBaJPATHBIX YPABHEHUI 1 HEPABEHCTB.

KonTponbHas paboTa.

CamocrosirenpHast padota: Pazpemnmocts anredpandecknx ypaBHEHUH

HpeH3K3aMeHaHHOHHOC MOBTOPCHUE

JI1st XapaKTepUCTHKH YPOBHS OCBOEHUSI y4eOHOTO MaTepHaja UCIIONB3YIOTCS CIeAyIomue 0003HaUeHNs:

1. — 03HAaKOMHTENBHBIH (Y3HABAHHE PaHEe H3YYEHHBIX OOBEKTOB, CBOHCTB);

2. — penpOaYKTUBHBIN (BBIMOJHEHHE ACATEIBHOCTH IO 00pasLly, HHCTPYKLIUHU HITH IO PYKOBOJCTBOM)

3. — mpoAYKTUBHBIN (IIJITAHUPOBAHUE U CAMOCTOSITEIILHOE BBITIOJHEHNE IEATEIbHOCTH, peleHre MPOOIeMHBIX 3a/1a4)

12




3. YCJIOBUSA PEAJIM3AIIMU ITPOTI'PAMMBI INCHUTIIJIINHBI

3.1. Tpe6oBaHHsA K MUHUMAJIBHOMY MATepPHAJIbHO-TEXHHYECKOMY o0ecrneyeHHI0
Peanuzanus yueOHON JUCHUIIIMHBI TPEOYET HATUUUA:
YuebHoro kabuHeTa «MaTtemaTukay.

ObopyaoBaHue yueOHOro KadOMHeTa:

- MOCAI0YHBIC MECTA IO KOJMYSCTBY 00YyUaIOIIMXCS;

- pabouee MeCTO Mpeno1aBaTeis;

- KOMIUTEKT YueOHO-HATJIAMHBIX TOCOOmA (TIIaKkaThl, TAONHIIBI, Pa3aTOUHBIH
MaTepuan);

- TAAAKTAYECKAN MaTePUal,

- yueOHas JuTeparypa.

TexHu4veckue cpeacTsa 00ydeHus:
- KOMIIBIOTED;

- MYJIbTUMEAUATTPOCKTOP;

- UHTEPAKTUBHAA J10CKa;

- KaJIbKYJIATOPHI.

3.2. UndopmamuonHoe odecrneueHyre 00yueHus!
IlepeyeHr pexoMeHAyeMbIX Y4eOHbIX wu3AaHuii, VIHTepHeT-pecypcos,
JAONOJIHUTEJIbHOH JIMTEPATYPbI

OcHOBHBIE HCTOYHHUKU:
1. bawmakos M.N. Maremaruka. Yueonuk. OUL] «Axkagemusan— 2013

2. bawmakos M.U. Marematuka. 3agauHuk. YdeOHoe mocobue OUNI]
«Axagemusa»— 2013

JlonoJIHUTE IbHbIE HCTOYHHKH:

Anumos I A. u np. AnreOpa u Hauana ananmsa. 10 (11) k1. — M., 2000.
Atanacsu JI.C. u ap. 'eomerpus. 10 (11) xn. — M., 2000.

bamvakos M.M. Anre6pa u Hauana MareMaTu4ecKoro aHanmsa (6a3oBbii
ypoBeHnb). 10 k1. — M., 2005.

bammakos M.M. AnreGpa u Hauana MaTeMaTH4ecKoro aHanmsa (6a3oBbii
ypoBeHb). 11 k1. — M., 2005.

[Toropenos.A.B , I'eomerpus 7-11 — M.: IIpocseienune, 1995

KonmoropoA.H. ,A6pamos A.M., lynuuumd FO.I1. wu ap., AnreOpa u Hauasna
ananu3a. 10-11 kn—M. [Ipocsemenne, 1993.

HNutepHer-pecypcbi:

1. http://www.exponenta.ru/educat/links/l educ.asp#0 — [losie3HBIE CCHIJIKA HA
CaliThbl MATeMaTUYEeCKOM ) | o0pa3oBaTe/IbHOI
HAMPABJIEHHOCTH: YucOHbIC MaTEPHAJIbI, TCCTHI
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2. http://www.fxvyz.ru/ - UnTepakTUBHBIH cripaBOYHUK (JOPMYI U CBEICHUS TIO
anre0dpe, TPUTOHOMETPHH, TEOMETPHH, (PUBHKE.

3. http://maths.vfal .ru - CropaBodHHK COAEPXKUT MaTepuajg MO MaTEMaTHKE
(apupmeTrka, anredpa, reOMETPUS, TPUTOHOMETPHSA).

4. allmatematika.ru -
TOXKJIECTBEHHBIE
CTEPEOMETPHS U MPOY.

5. http://mathsun.ru/ -
MaTEMAaTHUKOB.

OcHoBHBIE  (hOPMYITBI
npeoOpazoBaHus,

Hem opus  mMamemaniuku.

no ajaredpe W TEeOMETPUM:
MIPOTPECCHH, MTPOU3BO/IHAS,

buorpadum  Benmmkmx

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHO
JUCLIMILJIMHBI

Kontpoa» u omneHka

PE3YyJbTATOB

OCBOCHMS  Y4e€OHOW  AMCIHUTLIMHBI

OCYIICCTBILACTCA MPCIIOAaBaTCJICM B IIPOHCCCC IIPOBCACHHA IIPAKTHYCCKHUX
3aHATHHA , TCCTUPOBAHUAA, a4 TAKIKC BBIIIOJIHCHHUA O6yanOH[HMHCﬂ HHAWBUAYAJIbHBIX

3a1aHUH, TPOCKTOB, UCCIEOBAHUH.

Pe3yabTaThl 00yueHust
(oCBOEHHBIE YMEHUS, YCBOEHHbIE
3HAHHUSA)

@®opMbl U METOBI KOHTPOJISA U
OLIEHKH Pe3yJibTATOB 00y4YeHHsI

YmMmenusq:

ITpoBoaMTH TOXJIECTBEHHBIE
npeoOpa3zoBaHus BBIPAKECHWH,
COJIepIKaInX CTETICHHBIE,
MMOKA3aTeIbHbIC, JorapupMudecKkue H

TPHUTOHOMETPHUCCKHEC (DYHKITHH.

Ouenka perieHud ynpaXHEHWH, TECTOB
Ha YPOKE, BHEAYAUTOPHOMN
CaMOCTOATEIbHON padOThl, BHIMOJHECHUS
00y4JaromuMmcs VHAWBUYaJIbHBIX
3aJaHUM, KOHTPOJIBbHOM padOTHI.

Crpouts rpadpuku CTETICHHOM,
MOKA3aTeIIbHOMN, JorapuMUIECKOr 1
TPUTOHOMETPHUECKUX (DYHKITHIA.

OneHka peleHud  yrnpaKHEHHUI
YPOKE, CaMOCTOATEIIbHOM pabOTHI .

Ha

Pemate mnpocreiiine ypaBHEHUA U

HEPABEHCTBA, CoJIepIKallIne
CTETICHHBIC, MOKA3aTeIIbHEIE,
JorapuhMAYECKAC u

TPHUTOHOMETPHUCCKHEC (DYHKITHH.

OneHka pelIeHU ynpaKHEHUM, TECTOB

Ha YPOKe, BHEAYIUTOPHOM
CaMOCTOATEIbHON padOThl, BHIMOJHECHUS
00yYarIMUMHC VHAWBUYaJIbHBIX

3aJaHUM, KOHTPOJIBbHOM padOTHI.

Hzobpaxkath reomeTpuieckue Gpurypo

Ha YEPTEKE u MPOU3BOIUTH
MPOCTENILINE IMOCTPOCHHUS Ha
IOCKOoCcTH.  Haxoaute  momaaun
MOBEPXHOCTE W OOBEMBI  TEN

BpalllCHUA U MHOT'OT'PAHHHUKOB..

OueHka pelieHud  yOpaKHEHUM  Ha
YPOKE,  BBHITIOJHEHUS OO0YYarONTAMHUCS
WHIUBUTY ATbHBIX 3a/IaHAH,

CaMOCTOSTEILHON PabOTHI .

BeImoHATE onepanuu Haa BEKTOPaMH
A TOJb30BaThCs CBOWCTBAMHU 3THUX
Orepanui.

OneHka pelIeHU ynpaKHEHUM, TECTOB

Ha YPOKe, BHEAYIUTOPHOM
CaMOCTOATEIbHON padOThl, BHIMOJHECHUS
00y4YarIMMHUCS WHIUBUYAJIbHBIX
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3a1aHUH, KOHTPOJIbHOM pabOoTHI.

3HAHUS:

CpoiicTBa apu(pMETHUECKOTO KOPHSA
HATYPaJIbHOW CTENEHH.

OneHka pelIeHU ynpaKHEHUM, TECTOB
Ha YPOKe, BHEAYIUTOPHOM
CaMOCTOATEIbHON PadOThl, KOHTPOJIBHOM
padoTHI

CBoiicTBa CTENEHU C PaALMOHAIBHBIM
MOKA3aTEJIEM.

. OneHka penieHui ynpaxHeHU, TeCTOB
Ha YPOKeE, BHEAYIUTOPHOM
CaMOCTOATEILHOM pabOTHI, KOHTPOJILHOM
paboTHI

CpotictBa JorapuMOB W OCHOBHOE
J0orapu(pMHUUYECKOE TOXKIACCTBO.

OneHKa pelICHU ynpaKHEHUM, TECTOB

Ha YPOKeE, BHEAYIUTOPHOM
CaMOCTOATEIbHON PaldOThl BHITOJHECHUS
00y4YarIMUMHC WHAUBUYAJIbHBIX

3a1aHUH,, KOHTPOJIbHOU pabOThI

OneHKa pelICHUH ynpaKHEHUM, TECTOB

OcHOBHbIE TPUTOHOMETPUYECKHUE | HA YPOKE, BHEAYIUTOPHOM
hopMyIIBL. CaMOCTOSTEILHOM pabOThl, KOHTPOJILHOK

padoTHI

OlneHKa pEIICHUA yIpaXHEHUH, TECTOB

Ha OKe BHEAYIUTOPHOM
Tabnuia MTPOU3BOJTHBIX YPOKE, yAITOP

. CaMOCTOATEIbHON padOThl, BHIOJIHECHUS

ANIEMEHTAPHBIX (PYHKITHA.

00y4JaromuMmcCs VH/IUBU1Y JIbHBIX

3a1aHUH, KOHTPOJIbHOU pabOThI

AKCHOMBI CTEPEOMETPHH.

®opMysbl IS BBIYUCIICHUSA
TJIOIIA/ICH MOBEPXHOCTEH U OOBEMOB
TE€J1 BPAlIEHUA U MHOTOIPAaHHUKOB

OleHKa pEIICHUA yIpaXHEHUH, TECTOB

Ha YPOKeE, BHEAYIUTOPHOM
CaMOCTOATEIbHON padOThl, BHIMOJIHEHUS
00y4arIMUMHCT VHAWBUYaJIbHBIX

3a1aHUH, KOHTPOJIbHOU pabOThI
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PazpaboTunkmn:

1.Tarues IOcyd Pycmanosnu — mpenoaaBatens wmatematuku [ BIIOY
«/lepbentckuii  mpodecCHOHATbHO-TIEAArOTMUeCKuii  kowtemxk  uMm.  [.b.

KaSI/IaXMeI[OBa)), MpCrnoaaBaTciib BBICILICH KaTCTOpHH.

Iloamice

2 IMlupunbekoBa Hacuma XanaxmenoBHa — npenogaBareiib matemartuku [ BIIOY
«/lepbentckuii  mpodecCHOHATbHO-TIEAATOTHUeCKiit  kowtemk  uMm.  [.b.

KaSI/IaXMeI[OBa)), npcrnoaaBaTciib BBICILICH KaTCTOpHH.

Iloamice

Peuensenr:

Pamazanos A. K. goktop ¢usmko-mareMaTndecknx Hayk, mpenogasareins J(IY.

Iloamuce

[Ipenacenarens II(IHK

Iloamuce OUO
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