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Pa6ouas mporpamma OVY]I. 02 Maremaruka paspadotana Ha ocHoBe demepanbHOTO
rocyJapCTBEHHOIO 00pa3oBaTeNbHOrO cTaHgapra Mo crnenuansHoctu 44.02.03
[lenaroruka JOMOJHUTENBLHOTO 00pa3oBaHus (B oOmactu xopeorpaduu) ¢ y4ETOM
npodeccuonanpHoro cranjgapra llemaror HOMOTHUTENHFHOTO OOpa3OBaHMS JETEH U
B3pPOCJIbIX, YTBEPXKIEHHOTO MPHUKAa30M MMHHCTEPCTBA TPyAa U COLUATIHHON 3alUThHI
Poccuiickoit @eneparun ot «08» ceHtssOpst 2015 r. No 613H.

PabGouast mporpamma cocTaBjieHa Ha OCHOBE NPUMEPHOM MPOTpaMMbl (aBTOPBI:
bammakos M.M., akagemuk PAQO, poktop Qu3-Mar. mnegarormdyeckux Hayk,
npodeccop Jlykankun A.l'., kaHguaaT (HU3MKO-MAaTEMaTUYECKUX HAYK, JOLEHT) C
yuérom «Pekomenmanmii 1o peanuzandu 00pa30BaTENIbHON MPOTPAMMBI CPEIHETO
(momHoro) obmiero oOpa3oBaHMs B 00pa30BaTENbHBIX YUPSKIACHHSIX HAvaIbHOTO
po(heCCHOHAILHOTO U CPEHETO MPO(ECCHOHATBHOIO 00pa30BaHUsl B COOTBETCTBUU C
benepanbHbiM 0a3UCHBIM YUE€OHBIM IJIAHOM U MPUMEPHBIMHU y4E€OHBIMU TIAHAMU IS
oOpa3zoBaTenbHbIX yupexaeHuil Poccuiickoit denepannu, peanu3yronmx MporpaMmmbl
oOmiero oOpa3zoBaHus» (mMUCbMO JlemapTameHTa TOCYJapCTBEHHON TMOJUTUKU U
HOPMAaTHBHO-TIPABOBOI'0 PEryJIupoBaHus B chepe odpazoBanuss MunoOpHayku Poccun
ot 29.05.2007 Ne 03-1180) u «Pa3zbsicHennii LleHTpa HayanbHOTO, CPEAHETO, BBICIIETO U
JONOJTHUTENBHOTO MpodeccuoHanbHOro oopazoBanus OI'Y «OUPO» no peanuzamuun
(dbenepaybHOTO TOCYIAPCTBEHHOIO0 O0pa30BaTEIBLHOTO CTaHJapTa CpeaHero (TOJHOTO)
obmero oOpaszoBanust  (nmpodwibHOe  oOyueHHe) B Mpeaenax  OCHOBHBIX
npodeccuoHalbHBIX 0OpazoBaTenbHbix nporpamm HIIO u CIIO, dopmupyembix Ha
ocHoBe @DPI'OC HayanbHOrO W CpEIHEro NPOPECCHOHATBHOIO 00pa3oBaHUS  OT
03.02.2011 r.

PabGouass mporpamma nucuuiuiMHbl «MaTemaThkay H3ydaercss ¢ y4€ToM Npoduiis
MOJIy4aeMOoro NpoQecCuoHaIbHOI0 00pa30BaHMUsL.

Pa3paboTuuk:
Annpuanosa P.T. npenonasarens marematuku OI'AIIOY CIIK

Penensenr:
I'opneesa H.O. — x.¢. - M.H., 3aB. kadepoil IKOHOMUKHU, HUHOOPMATUKU U MATEMATUKHI
CO® HNY «ben I'Y»

Pabouas mporpamma OV]I. 02 Marematuka paccMoTpeHa Ha 3acemanmu I[1IK
MPEIMETHO-LIMKIOBOM KOMMCCHUU TMpEenojaBaTesiel  e€CTeCTBEHHO-MAaTeMaTHYeCKUX
mucuumiine - OT'ATIOY CIIK; (mpotokon Ne 1 ot «31» aBrycra 2018r.) u npuzHana
cootBeTcTBytomel TpeboBanusM DPI'OC CIIO, yyeOHOro miaHa CHeUUATbHOCTH
44.02.03 [Nemaroruka JOMOJHUTEILHOTO 00pa3oBaHus (B 001acTu xopeorpadun).
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1. MACIHOPT PABOYEM [TIPOTPAMMBI YUEBHOM JUCHUITINHBI
MarteMaTuka

1.1. O61acTh NPUMEHEHHUsI TPOTrPAMMBI

PabGouas nporpamma y4eOHOU TUCHUIUIMHBI SIBJSIETCS YaCThIO MPUMEPHOM OCHOBHOM
npodeccuoHanbHON o0pa3zoBarenbHOM TporpamMmbl B cooTBeTcTBUH ¢ PI'OC mo
cnenuanbHOCTSIM 44.02.03 Ilemaroruka MOMONHUTENLHOTO 00pa3oBaHus (B obOiacth

xopeorpadun).

1.2. MecTo AUCUMILVIMHBI B CTPYKTYpe OCHOBHOW mpodecCHoOHATILHOM
o0pa3oBaTeIbHOW MPOrpaMMbl: JUCHUIUIMHA BXOIUT B DenepanbHbli KOMIIOHEHT
rocyJapCcTBEHHOro 00pa3oBaTENbHOTO CTaHIapTa CcpeaHero (MOJIHOTO) 0O0IIero
o0Opa3oBaHus.

1.3. Hesn u 3axa4yM AUCHUILIMHBI — TPeO0OBAHMS K pPe3yJbTaTaM OCBOCHMS

AUCHHUIJIMHBI:

B pe3ynbTaTe 0CBOCHHUS TUCUUILITUHBI 00YUYaIOIUNACS JOJIKEH:
3HATH/IIOHUMATD.

e  3HAYCHUE MATEMATHUYECKON HAyKH ISl pelIeHUs 3a]ad, BOSHUKAIOIINX B TEOPUU
U TIPAaKTHKE; I[MUPOTY U B TO K€ BPEMS OIPAHUYEHHOCTb IPUMEHECHHUS
MaTEMaTUYECKUX METOJOB K aHAIM3y M MCCIEIOBAHUIO IPOILIECCOB U SIBJICHUI B
IpUPOJIe U OOIIECTBE;

e  3HAYCHUE IIPAKTUKU M BOIPOCOB, BO3HMKAKOIIMX B CAMOW MAaTeMaTUKE IS
(opMHpOBaHHA W PpPA3BUTHUS MATEMATHUYECKOM HAyKH; HWCTOPHIO Pa3BUTHUSA
MOHATUSL 4MCIIA, CO3JaHUS MaTEMaTHYECKOTO aHaliu3a, BO3HUKHOBEHHUS H
Pa3BUTHS TEOMETPUH;

®  YHUBEpCAJbHBII XapakTep 3aKOHOB JIOTMKM MaTEMaTUYECKUX PACCYXKAEHUH, HX
OPUMEHHUMOCTH BO BCEX 00JIACTSAX YEIOBEUYECKOU 1A TENbHOCTH;

®  BEPOATHOCTHBIN XapaKTep pa3IMUHBIX ITPOLIECCOB OKPYKAKOIIETO MUPA.
AJITEBPA
yMeThb!

®  BBHIIOJHATH apupMETHUEeCKHe AEHCTBHUS HaJ 4YHCIaMH, CO4YeTas YCTHbIE W
NUCbMEHHbIE TIPUEMbl; HAaXOAUTh MPUONMKEHHbIE 3HAYEHHsS] BEJIMYMH U
MOTPEUIHOCTH BBIYMCICHUNA (aOCOMIOTHAsE W OTHOCHUTENIbHAs); CpPaBHUBATH
YHUCJIOBBIE BBIPAKEHUS;

®  HaxOAUThb 3HAYEHMs] KOPHA, CTENEHH, Jiorapupma, TPUTOHOMETPUUYECKUX
BBIp@XCHUI Ha OCHOBE ONPEIENICHHUS, WCIOJb3YsSd TMpU HEOOXOIUMOCTU
UHCTPYMEHTAJIbHBIE CPEJCTBA; IOJIb30BAThCS NPUOIMKEHHOW OIIEHKOM mMpu
NPAKTUYECKUX pacyeTax;

®  BBHIOJHATH MPEOOpPa3OBaHUs BBIPAKECHUN, MPUMEHsST (HOPMYIIbI, CBA3aHHBIE CO
CBOMCTBaMH CTEIEHEH, JTIOrapru(PpMOB, TPUTOHOMETPUIECCKUX (PYHKIIUN;

* IToMmuMO yKa3aHHBIX B JAaHHOM pa3jiefie 3HaHWW, B TpeOOBaHUS K YPOBHIO
MOATOTOBKM  BKIIIOUAIOTCS  TaKKe 3HAHMS, HEOOXOAWMBIC JUII OCBOCHHUS
MIEPEUYNCIIEHHBIX HUKE YMEHUM.



HCIO0JIb30BATh NPHOOpPEeTeHHbIe 3HAHHSA M YMEHHSI B INPaKTHYeCKOMH
NAeATeJbHOCTH U NOBCEIHEBHOM KU3HHU:

JUIA TIPAKTUYECKUX pacueToB Mo (opmynam, BKIOYass GOpPMYJIbl, cColepiKaliue
CTETEeHU, PAJHUKaNbI, JOrapu(Mbl U TPUTOHOMETPUUECKHE (YHKLWHU, UCIIONIb3Ys
py HEOOXOAMMOCTH CIIPABOYHBIC MaTEpPHANbl U MPOCTEHIIINE BHIYUCIUTEIbHBIC
YCTPOWCTBA.

DYyHKIUHU U TPAPUKHU

yMeTb:

BBIUMCIIATh 3HaueHHEe (QYHKIUM IO 3aJaHHOMY 3HAYEHUIO apryMeHTa IpHu
pa3IMyYHBIX COC00ax 3adaHusl PYHKINN;

OIIpE/EIATh OCHOBHBIE CBOMCTBA YMCIOBBIX (YHKIHMI, WJUIFOCTPUPOBATh UX Ha
rpadukax;

CTPOUTH TpadUKHU U3yUYEeHHBIX (PYHKUINN, WITIOCTPUPOBATH 10 TpaduKy CBONCTBA
AIIEMEHTAPHBIX (PYHKIINA;

UCIOJIb30BaTh MOHATHE (QYHKIUM ISl ONMCAHUS M aHajiu3a 3aBUCUMOCTEU
BEJIMYUH;

HCIOJIL30BATHL NPHOOPeTeHHbIe 3HAHUST M YMEHUS] B MNPaAKTHYECKOii
AeATeJILHOCTH U NMOBCEIHEBHOM KU3HHU:

JUIS OTMCAHUsS C TOMOIIbIO (PYHKIMHA pa3InYHBIX 3aBUCUMOCTEH, IPEACTaBICHUS
UX rpapuuecku, HHTEpIpeTaluu rpaduKoB.

HAYAJIA MATEMATHYECKOI'O AHAJIU3A

yMeTb:

HAXOIUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh MPOU3BOAHYIO JJII U3YYEHUsS CBOMCTB (YHKIMH W MOCTPOECHMS
rpauKoB;

OPUMEHATh TPOU3BOAHYIO JJII NPOBEIACHHUS MNPUOJMKEHHBIX BbIUMCICHUMH,
pemath 3aJaddl TPUKIATHOTO XapakTepa Ha HaxXOXACHHE HauOOJBIIET0 H
HAUMEHBIIIETO 3HAYCHUS;

BBIUMCIIATH B MPOCTEHIIMX CIy4asX IUIOMAAN M O0BEMBI C HCIIOJIB30BAHHEM
OTIpE/IeNIEHHOTO UHTETpaa;

HCIOJIb30BAThL MNPHOOpPeTeHHble 3HAHUS M YMEHHSI B NPaKTHYeCKOW
AeATeJILHOCTH U NMOBCETHEBHOM KU3HH IS

pellieHus] TNPUKIAAHBIX 3aJad, B TOM YHCIE COLMAIBbHO-3KOHOMHYECKHX U
¢usznyeckux, Ha HauMOOJbIIME M HAUMEHbIIWE 3HAUYCHUS, HA HaXOXKJIECHUE
CKOPOCTH U YCKOPEHUSI.

YpaBHeHMs U HEPABEHCTBA

yMeTb:

pemarthb paloHalbHBbIE, HOKa3aTeNbHbIE, JorapudmMuyeckue,
TPUTOHOMETPUUYECKHE YPAaBHEHHUS, CBOASIIMECS K JMHEHHBIM U KBaJpaTHBIM, a
TaK)Ke aHAJIOTUYHBIC HEPABEHCTBA U CHCTEMBI;

MCTIONB30BaTh TpadUIeCKUil METO/I PEIICHUsI ypaBHEHUH 1 HEPABEHCTB;
U300pakaTh HA KOOPJAMHATHOM IMJIOCKOCTH pPEUICHUS YPAaBHEHHM, HEPABEHCTB U
CUCTEM C JABYMsI HEU3BECTHBIMU;

COCTaBIISITh M pelIaTh YpaBHEHHUS M HEPABEHCTBA, CBS3BIBAIOIUE HEH3BECTHBIC
BEJIMUYMHBI B TEKCTOBBIX (B TOM YHKCJIE€ MMPUKIIAJAHBIX) 3a7a4ax.

HCIMOJIL30BAaThL TpPHOOpPEeTeHHbIe 3HAHHUSL M YMEHHSI B NPaKTHYeCKOW
AeATeJILHOCTHU U MOBCETHEBHOM KU3HMU:

IUTS TIOCTPOCHUS U UCCIICIOBAHMSI POCTEUIIINX MAaTEMAaTHUECKUX MOJIEIICH.



KOMBUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOSITHOCTEN
yMeThb!

e  pewarh npocreilline KOMOMHATOPHBIE 33Ja4yd METOJOM Iiepedopa, a TaKXkKe C
MCIIOJIb30BaHUEM M3BECTHBIX (POPMYIT;

®  BBIYHCIATH B MPOCTEHININX CIydasx BEPOSTHOCTU COOBITHI HAa OCHOBE MOJcCUeTa
YHCIIa UCXO0B;
UCIOJIb30BATHL NPUHOOpPEeTeHHble 3HAHMSI W YMEHHUSI B MPAKTHYeCKOi
AeATeJIbHOCTH U NMOBCEIHEBHOM KU3HHU:

e  JUIA aHaJM3a peajbHBIX YMCIIOBBIX JaHHBIX, MPEICTABICHHBIX B BHJIE AHArpamw,
rpadukos;

e  anHanu3a MH(OPMAIUN CTATHCTUYECKOTO XapaKTepa.

IF'EOMETPUA
yMeTh:

®  pacmo3HaBaTh Ha YEPTEKAX M MOACIAX MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCUTH
TpeXMEpHbIE OOBEKTHI C UX OMUCAHUSIMU, U300paKEHUIMU;

®  OIKCHIBATh B3aMMHOE PACIIOJIOKEHUE TMPSMBIX W IIOCKOCTEH B TPOCTPAHCTBE,
aApeyMEeHmupoB8ams C80U CYHCOeHUsL 00 IMOM PACNOLOHNCEHUU,

®  AHAIM3UPOBATH B MPOCTEHINHMX CIydasX B3aWMHOE PACIOJIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

e  u300paxaTh OCHOBHbIC MHOTOI'PAHHUKHU U KPYTJIbIE T€Ja; BBITIOIHATH YEPTEXKH 110
YCIIOBUSIM 3a]1aY;

®  cmpoums npocmetiuiue cevenus Kyoa, npuzmvl, NUPAMUObL,

e pemaTh IUIAHUMETPUUYECKHE M TIPOCTEHINHME CTEPEOMETPUYCCKUE 3aJadd Ha
HaXO0XXJEHHUE TEOMETPHUICCKUX BEIMYMH (IJIWH, YTJIOB, IO, 00bEMOB);

®  HCHOJB30BATh MPHU PEIICHUU CTEPEOMETPUUYECKUX 3aJad IJIAHUMETPUUECKUE
(haKThl U METO/IBI;

®  MPOBOAWTH JIOKA3ATEIBbHBIC PACCYKIEHUS B X0OJIC€ PEIICHUS 3a/1a4;
HCMO/Ib30BaTh TNPUHOOPETEeHHbIE 3HAHMS W YMEHHUSI B NPaKTHYECKOW
NesiTeIbHOCTH U MIOBCETHEBHOM KM3HU:

o s HUcchenoBaHUs (MOJCIUPOBAHUS) HECIOKHBIX MPAKTUYECKUX CUTyallMil Ha
OCHOBE M3y4YEHHBIX (POPMYII U CBOKCTB (HUTYP;

®  BBIUKCICHUS O0BEMOB U TUIONIAJCH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPHU
PEIICHUH MPAKTHYECKUX 3aJ1a4, UCIIOIb3Ys TPH HEOOXOAMMOCTH CIIPABOYHUKU U
BBIYHCIIUTEILHBIC YCTPOUCTBA.

1.4. PexoMeHayeMoOe KOJMYECTBO YACOB HA OCBOEHHE MPOrPaMMbI AU CHUTLIUHbBI:
MaKCUMalbHOW yueOHOM Harpy3ku oOyuaromierocst 234 yaca, B TOM YHCIIE:
00s13aTeJIbHOM ayTUTOPHOM yueOHOM Harpy3Kku oOydaromierocs 156 yaca;
CaMOCTOSITeNIbHOM pa0oThl 0Oyyatrorierocs 58 4acoB; nmpakTuyeckux 3ansatuit 101
yac, KoHcyibTanuii — 20 Jaca.



2. CTPYKTYPA U TIPUMEPHOE COJIEP’KAHUE YUEBHOM

JANCHUITIJINHBI
2.1. O0bem yueOHOM TUCHUIJIMHBI U BUIbI Y4eOHOH padoThl

Bup y4eOHoii padoTsl

Oovem uacoe

MaxkcumasnbHasi ydeOHasi HArpy3Ka (Bcero) 234
Oo0s13aTeIbHAA ayAUTOPHAA YUeOHAsi HATPY3Ka (BCero) 156
B TOM YHCJIE:

PAKTHYECKUEC 3aHATHUS 101

KOHTPOJIbHBIE PaOOTHI 14

KypcoBas pabota (IIpoeKT) -
CamocrosiTeibHas paboTa o0yuawiierocs (Bcero) 58
B TOM YHCJIC:

CaMOCTOSITeNIbHAs paboTa HaJl KypcOBOM paboTOi (MMPOEKTOM) -
-8HeayoOUmopHas camocmosmebHas paboma, 7
-n0020MOBKA 00OKIAO08 U NPe3eHMAayulL,; 7
-cocmasiieHue KOHCNeKmos U peuleHue 3a0a4, 7
-camocmosimenvbHoe uzyyeHue Mamepuana u 6bInoaHeHue 3a0aHull; 7
-cucmemamu4eckas npopadomKa KOHCHEKmMO8 3aHAmull U Mamepuanos 9
napazpagha yueonuxa,

-n0020MOBKA OMBEMO8 Ha KOHMPOAbHblIE BONPOCHI, 7
-8bINOJIHEHUE UHOUBUOYATbHBIX 3A0AHUL, 5
-npuMeHeHue annapama MamemamuiecKko2o aHaiu3a K peuleHuro 3a0ay 3

no memam: «llpoussoonas u eé npumenenuey, « Mnmezpany,;

-no8mMoperuUe meopemuyecKko20 Mamepuaia no 2e0Mempuu. 2(+2)
Hrorosas arrecranus B popme IK3aMeHa




2.2. lIpuMepHBIA TEMAaTHYECKUIl IVIAH U COAEPKAHUE YUeOHOM

AUCHUIIIINHBI Maremartuka

HaumeHnoBanue
pa3zesioB H TeM

ConepixaHue y4eOHOIo MaTepHaJia, 1adopaTopHble H NPAKTHYECKHe
PadoThI, cCAMOCTONITeIbHASA Pad0oTa 00yUaloImuxcs, KypcoBasi padoT (mpoekr)

Oobem
4acoB

YpoBennb
O0CBOCHHA

1

2

4

BBenenue

Coaep:xanue yueOHOro MaTepuaJa:

MaremaTrKa B HayKe, TEXHUKE, JKOHOMUKE, HH)OPMAITHOHHBIX TEXHOJOTHSIX H
MPaKTUYECKOM MesTenbHOCTH. Llenmu v 3a1aun u3ydeHus] MaTeMaTUKH TIPU OCBOCHUU
cnenuansHocTe CITO

Pazpnen 1.
OCHOBBI TPUTOHOMETPHH

28
(+8)

Tema 1.1.
Tpuronomerpuueckne
(YHKIIMH YUCIIOBOTO
apryMeHTa

Conep:kanne y4eOHOr0 MaTepuaJa:

1. | Pamnannas mepa yria. CHHyC, KOCHHYC, TaHI'€HC W KoTaHreHC. OCHOBHBIC
TpUrOHOMETpHYecKHe  ToxkzaectBa  OCHOBHBIE — (OPMYJIBI  TPUTOHOMETPUH
[TpeoOpa3zoBaHus TPUTOHOMETPHYECKHX BBIPAXKCHUI.

IIpaxkTudeckue 3ausaTHA. Pemenue 3agay no reme: «Paguannas Mepa yria. Cunyc,
KOCHHYC, TAHI'€HC U KOoTaHreHc. OCHOBHBIC TPUTOHOMETPHUYECKHE TOXKIECTBA.
[TpeoOpa3zoBaHus TPUTOHOMETPHUYECKUX BBIPAKESHUI».

CamocrosTensHas paboTa 00yJaromuXcs:

1.CocTaBuTh KOHCHEKT M PELINTH 337a4H N0 TeMe: «DOopMyIIbl TOJIOBUHHOTO yIJIa.
[IpeoOpazoBaHus CyMbl TPHTOHOMETPHIECKUX (QYHKIMH B IPOU3BEACHUE U
MPOU3BEACHHUE B CyMMY».

2.IToaroToBUTH KOKJIAZ M MPE3EHTAIHIO 10 TeMe: «MaTemaTnka B HayKe, TEXHUKE,
9KOHOMUKE, HH()OPMALMOHHBIX TEXHOJIOTHIX M NPAKTHIECKON AESTEIbHOCTI»

Tema 1.2.
DyHKIMH, UX CBOMCTBA U
rpaduku

Conep:xanyue v4e0HOro MaTepHuaJja:

1. | Tpuronomerpuueckue GpyHkuuu u ux rpaduku. CBOHCTBa TPUTOHOMETPUUYECKUX
¢ynkuuid. Yncnosas Gynkuwms. [IpeodpazoBanue rpadukoB. UeTHble 1 HEUETHBIC
¢ynkimu. [lepuoanueckue ¢pynkuun. Bozpactanue u yobiBaHHE QYHKIIHH.
OkcrpemvMmel. Mccnenoranue hvaknmii, CBOWCTBA TDUTQHOMETDUICCKHUX (DVHKITHK

[Ipaktrueckue 3ansaTus. [IpeodpazoBanue rpadukos. ViccnenoBanue GpyHKINI.

KontpoasHas padora Ne 1 no teme: «Tpuronomerpuyeckue pyHkuum».

CamocrosTenbHas paboTa 00yJaroIMXCs:
CamocTosTenbHO MpopaboTaTh KOHCIIEKT 3aHITHUS U MaTepuan maparpada.
BeimonauTh 3amanus mo teme: «MccaenoBanue QyHKIUI

Tema 1.3.
Tpuronomerpuueckue
YpaBHEHHUS U
HEPaBEHCTBA.

Coaep:xaHue y4eOHOro MaTepuaJa:

1. | ApkcuHyc, apKKOCHHYC, apKTaHTeHC. Penienne npocTelmmx TpPUrOHOMETPHUYECKUX
ypaBHEeHH. Penienre TpuroHoMeTpuyecKux ypaBHeHuil. Pemenue
TPUTOHOMETPUYECKHX HEPABEHCTB.

IIpakTnueckue 3ansTus. Pemenue TpUroHoMeTpuuecKUX ypaBHeHull. Pemenue
TPUTOHOMETPUYECKHX HEPABEHCTB.

KonrtpoabHnas padora Ne 2 no reme: «Tpuronomerpnueckue ypaBHeHus u

CamocrositesnsHas paboTa 00yJaromuXcs:

IMoaroToBuTh NOKNAA U Mpe3eHTanuIo0 1o TeMe: «cTopus BOSHUKHOBEHMS U Pa3BUTHS
TPUTOHOMETPHUM».

W3yunTts MaTepHai 1 BHIIIOJHUTE 3aJaHus 1o TeMe: «Pemenne cucrem
TPUTOHOMETPUUECKHUX YPaBHEHHI».

Pazngen 2.
IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

18
(+9)

Tema 2.1.
AKCHOMBI CTEPEOMETPHH H
WX TPOCTEHIINE CIEeICTBUS

Conep:xkanue v4e0HOIro MaTepuaja

1. | Akcuomsl crepeomerpun. CyIIecTBOBaHUE IIOCKOCTH, IIPOXOJIAIIEH Yepe3 JaHHYIO
MpSIMYIO M JaHHYIO TouKy. [lepecedenne npsmoi ¢ miockocteio. CylecTBoBaHME
IUIOCKOCTH, IPOXOAALIEeH uepe3 TPH JaHHbIE TOUKH

CamocrositesnsHas paboTa 00yJaromuXcs:
CocTaBUTh TE3UCH TEM: «3amedaHue K akcuome |»; «Pa3buenne npocTpaHCcTBa
IUIOCKOCTBIO Ha [1BA MOIYIPOCTPAHCTBAY.




Tema 2.2.
[MapamrensHOCTH
MPSIMBIX M TUIOCKOCTEH

ConeprxaHue y4eGHOTro MaTepHuaja

1. | [TapamienpHbIC TpsSMbIE B TMPOCTpaHCTBE. [IpH3pak NapaieNbHOCTH MPSIMBIX.
IIpuzHak mnapajuIeIbHOCTH MPSIMOM W IUIOCKOCTH. IIpu3Hak mapaiebHOCTH
IJIOCKOCTEH.

IIpaktuueckue 3ausaTus. Pelenue 3agad no remam:
- [Ipu3Hak mapamieabHOCTH MPSMBIX.

- [Ipu3Hak napanaenbHOCTH NPSMOM U INIOCKOCTH.
- [Ipu3Hak napanienbHOCTH MIOCKOCTEN.

CamocrositensHas paboTa 00y4aromuXxcs:

CoctaBuTh KOHCIEKT TeM: «M300paskeHre MPOCTPaHCTBEHHBIX (DUTYP Ha IUIOCKOCTH,
«CymiecTBOBaHAE  IUIOCKOCTH, TApaJUIebHOW  JaHHOW  mockoctd.  CBoiicTBa
MapauIeNIbHBIX IIOCKOCTEH»

Tema 2.3
[lepneHauKyIsIpHOCTD
MPSIMBIX U IIJIOCKOCTEHN

Copaep:xanue y4eOHOro MaTepuaJsa

1. | IlepnenauKyISIPHOCTH NPSIMBIX B MpOCTpaHcTBe. [IpH3HaK NepHeHAMKYISPHOCTH
npsiMoil u  mnockoctu. Ilepmenaukynap u HakioHHas. Teopema o0 Tpex
HepIeHANKYIIpax.

[IpakTiueckue 3aHaTHA. Pemenue 3axaq mo remam:
- [Ipu3Hak nepneHuKyIIPHOCTH IPSIMOH U TIIIOCKOCTH.
- [lepnenaukynsip u HakyoHHas. TeopeMa o Tpex HeplIeHINKYIsIpax.

Konrpoabnasi padora Ne 3 nmo teme: «IlapanieJbHOCTh U NepPHEHAUKYJISAPHOCTH
NPAMBIX U ILIOCKOCTeil»

CamocrostensHas paboTa 00yJaromuxcs:
CocraBuTh KOHCIIEKT TeM «CBOICcTBa MEPIECHANKYIISPHBIX IPSAMOH U IIIOCKOCTH»,
«PaccrosHue MEXTy CKPEIIHMBAIOIIMMUCS MIPSIMBIMIY.

Paznea 3.
KoopauHathbl 1 BeKTOpPbI

16
(+3)

Tema 3.1.
JlekapToBbI KOOPIUHATHI
B IIPOCTPAHCTBE

Conep:xanue v4e0HOro MaTepuaJja

1. | BBenenue nekapToBBIX KOOPJIWHAT B MPOCTpaHCTBE. PaccTosiHre MEXAY TOUKaMHU.
KoopnunaTsl cepeuHbl 0Tpe3Ka. YT MeXKAY CKPEIIUBAOIIUMUCS MPSIMBIMHU.
VYron Mexay NpsAMOU U MIOCKOCTHIO. YTOJI MEXKY MIIOCKOCTSIMHU

IIpakTHyeckue 3aHATHS.

-Paccrosnune mexny Toukamu. KoopanHatel cepeJuHbI OTpE3Ka.

-YToJl MeXy CKpPELMBAOIUMUCS IPSAMBIMHU. YTOJ MEKIY PSIMOU U INIOCKOCTBIO.
- Y103 MeX 1y II0OCKOCTSIMU

CamocrosrtenbHas pabota oOydaromuxcs: [IoAroTOBUTH MPE3eHTAINH 110 TEMaM:
-[IpeoOpazoBanue CUMMETPHUHN B IPOCTPAHCTBE.
-JIBuxeHue B npocTtpancTre. [lapanenbHblil mepeHoc B MPOCTPAHCTBE.

Tema 3.2,
BexkTopsl B IpocTpaHcTBe

Conep:kanue y4e0HOI0 MaTepyuaja

1. | Bexrops! B ipocTpaHcTBe. JleHCTBUS HaJ BEKTOPAMH B IIPOCTPAHCTBE. YTOI MEXIY
BEKTOPaAMH.

2. | KommuanapHele BEKTOpbl. PasnokeHue BeKTOpa II0 TPEeM HEKOMIUIAHAPHBIM
BEKTOpaM

3. | YpaBHEHHE IIIOCKOCTH

IIpakTuueckue 3aHATHSL.

- JleficTBus Haj BEKTOpamMH B IPOCTPAHCTBE.

- Yroa Mexay BeKTOpaMH.

- PaznoxeHue BeKTopa 0 TpeM HEKOMIUIAHAPHBIM

CamocrosiTenbHas paboTa 00yJaroImxCs:
CocTaBuUTh OHOpHLIﬁ KOHCIICKT M BBIIIOJTHUTH 3aJaHUA 110 TCMaM . «Pa3noxenne BEKTOpa
10 JIByM HEKOJUIMHEAPHBIM BEKTOpaM»

Paznen 4.
Haugaja MaTeMaTHYeCKOro aHAJIN3a

29
(+14)

Tema 4.1
[IpousBoHas.

Conep:xanue v4e0HOTr0 MaTepuaJia

1. | MocnenoBarensHOCTH. CIIOCOOBI 38 JaHUS M CBOIMCTBA YHCIIOBBIX
nocienoBarensHocTel. [loHsTHe 0 mpenene nocnenoBateabHOCTH. CyMMHUpOBaHHE
mocienoBaTenbHocTel. beckoHeuHO yOBIBaromast reoMeTprIecKasi IporpeccHs u
ee cymma.

2. | Mpupamenue Gpynkuuu. [lorsaTre o kacareabHON K TpaduKy HYHKITUH.
MrHoBeHHas cKopocTh ABrxenust. [IponsBoanas. [IpaBuia BeruMcIeHUS




IlpakTueckue 3ansTus. Pemenwe 3amad Ha HaXOXACHUE TMPOU3BOIHOM, HMCIOIB3YS
OTIpE/IeNICHUE U MPABUIA BHIYUCICHUS IPOU3BOIHBIX.

CamocrostensHas paboTa 00y4aromuxcs:
Cucremarnueckas IpopabOTKa KOHCIEKTOB, PEIICHHE 3a/1a4 Ha BBIYHCICHHE

3. | IpousBonnas cnoxuoii byukimu. [[pOM3BOIHBIE TPUTOHOMETPHYECKHX (hyHKIIHIA

IIpakTnueckue 3ansaTus. Pemenue 3amad no teme:
- [Ipon3BoaHAs CIOKHOMN (BYHKIIUU.
- [Ipon3BoiHBIC TPUTOHOMETPUUCCKUX (DYHKIIUH.

CamocrosTenbHas paboTa 00yJarouxcs.
BeInonHUTh HHAMBUYAIbHBIE 3aJaHUA 110 TeMe: «Bbplunucienue Ipou3BoJHON CI0KHBIX
GbyHKIMID.

Tema 4.2
IIpumenenue
HENPEPBIBHOCTU U
MIPOU3BOTHOM

Conep:xanue yueOHOro MaTepuaJja

1. | Ipumenenne HenpepriBHOCTH. KacatensHast k rpaduky ¢yakmmm. [Ipu3nak
Bo3pactanus (yObIiBaHMsI) GyHKINH. KpuTHueckie TOUKH QYyHKITH, MAaKCHMYMBI 1
MHUHHAMYMBI.

IIpakTuueckue 3aHATHSL.
- KacarenpHas k rpa¢uky QyHKITHH.
- Kputnueckue Toukn QpyHKINN, MaKCHMYMBI 1 MUHUMYMBI.

CamocrostensHas paboTa 00yJaromuxcs:
CocTaBHUTh TE3UCHI U BHITIOJHUTH YIPaKHEHUS 110 TeMme: «[IpubnmkeHHbIe
BBIYHCIICHUS».

2. | HUccnemoBanne QpyHKINIT ¢ TOMOIIBIO TPON3BOAHON. Hanbombiiee 1 HanMeHbIIee
3Ha4YCHHE (PYHKIUU

IIpakTnueckue 3ansatud. Pemenue 3axa4 no temam:
-UccnenoBanne QpyHKIUHA ¢ TIOMOIIBIO TIPOU3BOTHOM
-HaxoxeHnne HanOoIbIIero ¥ HANMEHBIIETO 3HAYCHUH (YHKITHHL.

KontpoabHast padora Ne 4 no Teme: «IIpon3BoaHast U eé mMpuMeHEeHHE»

CamocrosTensHas paboTa 00yJaromuxcs:
Cucremarnueckas IpopadOTKa KOHCIIEKTOB M BBITIOIHEHNE 3aJaHUH 110 TEMe:
«[IpumMeHeHHne NPOU3BOAHON K HCCIIEAOBAHUIO (DYHKLIUI.

NN

Tema4.3
ITepBooOpa3nas

Coaep:xanue y4e0HOro MaTepuaJjia

1. | Onpenenenne nepBoodpazHoii. OCHOBHOE CBOMCTBO MepBooOpasHoit. Tpu npaBuia
HAXOXKJICHHUS TIEPBOOOPA3HBIX.

[pakTryeckue 3ansaTHs. OCHOBHOE CBOHCTBO IIepBo0Opa3Hoi. Tpu mpasuia
HaXO0X/ICHUS IEPBOOOPA3HBIX.

CamocrosiTenbHas paboTa 00yJaromuxcs:

[oAroToBHUTH AOKIAJ U MPE3eHTALHIO 110 TeMe: «cTopuueckue CBEJCHHS O
MepPBOOOPAZHONY.

Pemenye 3a1a4 Ha HAXOXK/ICHUE NEPBOOOPA3HOIL.

Tema 4.4
Hurerpan

Coaep:xanue y4e0HOro MaTepuaJjia

1. | IlonsTre KpuBOIMHEHHOI Tpaneruu. Ilnomane KpUBOIMHEIHO Tpaneun.
Wuterpan. ®opmyna Herorona — Jleitouuma. [Ipumenenue Gpopmysisl HproToHa -
JIeHOHMIIA TPY HAXOXKICHHUH TUIOIIAJIA KPUBOJWHEHHOW TPAITCIIWH.

IIpaxkTndeckue 3aHsaTHA. Pemenue 3aad Ha BEIUMCIIEHNE HHTErpaia U IIomanu
KPUBOJIMHENHHOHN Tpamnenu.

Kontpoabsnas pabora Ne S mo teme: «IlepBooOpasHasi 1 HHTerpa»

CamocrositesnsHas paboTa 00yJaromuXxcs:
BrmonanTs 3amanus mo teme: «lIpuMeHeHNs HHTerpaa

Pa3nen 5.
MHOrorpaHHUKH H TeJIa BPalleHUsI

10
(+5)

Tema 5.1
MHororpaHHuKu.

Conep:xkanue y4e0HOIr0 MaTepuaJjia

1. | JAByrpannsiii yron. TpexrpaHHBIH W MHOTOTPAaHHBINA yIibl. MHOTOTpPaHHUKH.
[Mpu3ma. M3o00paxkeHne Hpu3MBl U TOCTpoeHHe ee cedeHuil. Ilpsmas mpusma.
[Mapannenenunen. [IpsSMoyroabHbIA napasaenenumnes.

IIpaktuueckue 3ansaTus. Pemenue 3amau mno teme: «llpusma. Ilpsmas npusMma.
TTapannenenunen. [IpsMOyTroabHBIN Napaiienenunes.
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CamocTrosTenbHas paboTa 00yJaromuxcs: 1
Koncnekr Tem: «LleHTpasibHas cuMMeTpus napauienenunena», «Cummerpus
HPSIMOYTOJIEHOTO Mapaesenuear.
2. | Mlupamuna. [ToctpoeHne mupaMuabl U e MIIOCKUX CeUeHUH. Y ceueHHasl MUpaMua. 1
[IpaBunbHas THpamua.
IIpaktuueckue 3ansaTus. Pemenue 3agay no teme: «Ilupamupa. ¥Ycedennas nupaMuja. 1
[IpaBwiIbHAs THpaMUAAY.
CamocrosiTenbHas paboTa 00yJaroIuXCs: 2
[oaroroBuTh npeseHTaryio no reme: «I[IpaBuiibHbIe MHOTOTpaHHUKNY.
Tema 5.2 Conep:xanue yue0HOro MaTepuaja 1
Tena u NOBEPXHOCTH 1. | Hunuaap. Cedenus nuiauHapa miockoctsivu.. Konyc. CedeHne koHyca
BpalleHUs mnockocTsamu. lap. Cedenue mapa miaockocteio. CuMMeTpus 1iapa.
IIpaktuueckue 3ansaTus. Pemenue 3agay no temam: «unusaapy», «Konyc», «lap». 1
KontpoasHnas pagora Ne 6 mo teme: « M HOTOTPAHHUKH M TeJIa BPaLleHUsD) 2
CamocrosiTenbHas paboTa 00yJaroIuXCs: 2
IToaroroButh KOHCHEKT TeM: «KacaTenbHasl IJIOCKOCTh K 11apy. Bnucanuele u
onucaHHble MHOTOrpaHHuKH. [lepecedyenne nByx chep».
Pasgen 6. 18
H3mepennsi B reoMmerpun (+6)
Tema 6.1. Conepxanue v4e0HOr0 MaTepHaJia 2
O6bémbl MHOrorpannukos | 1. | Tlonsrue o6bema. O6beM npamMOyronbHOro napanienenunena. OobeM HaKIOHHOTO
napasuenenunena. Oobvem npusmel. PapHoBenukue Tena. O0beM MUPaMUJIBL.
[IpakTHyeckne 3aHATHSA. 6
Pemenne 3amau mo temam: «O0beM mapamienenunena», «O0beM mpu3MeD»y, «O0beM
HPAMHUJIBI».
CamocrosiTenbHas paboTa 00yJaroIuXCs: 4
W3yunts MaTepuan u BBIIOJHUTG 3a/laHus 110 TeMaM: «O0bEM yCedEHHOH MUpaMHIbI»,
«O0BEMBI TTOTOOHBIX TEI.
Tema 6.2. 1. | O6bem mumuHApa. OO0BEM KoHYca. O0beM mapa. [Inomraae O0KOBOI MOBEPXHOCTH 2
OO0BEMBI U TIOBEPXHOCTU munHapa. [Inomaas 60koBOM MOBEPXHOCTH KoHYca [linomiaas chepsl.
TeJ BpalICHUS
[Ipaktuueckue 3aHATHsA. Pemenue 3amau mo Temam: «OO0BeM U IUIOMIAAbL OOKOBOMH 6
MOBEPXHOCTH IMIMHAPay», «O0BEM U mommaas O0KOBOI MOBEPXHOCTH KOHYCa», «O0BeM
mapa 1 ionaas cheps»
Konrposabnass pagora Ne 7 mno Teme:«O0béMBI M IUIOMIAAU TOBEPXHOCTH 2
MHOTOTPAHHHKOB M TeJI BPAIlleHHs».
CamocTrosTenbHas paboTa 00yJaromuxcs: 2
M3yunTs MaTepuall U BBITIOIHUTH 3aaHus 1Mo TeMe: «O0BeM yCedeHHOTo KOHyCa,
«O06BeM IApPOBOTO CETMEHTA U CEKTOPay.
Pasznen 7. 4
Pa3zBuTHE NOHATHS 0 YHCTIE
Coaep:xanue yueO0HOro MaTepuaJja:
Lensre u panoHanbHble YKcna. JeicTBuTenbHbIe uncia. [IpubnmkeHHbIe BEIYUCICHYS. 2
KommiekcHsle yncna
[Ipaktrueckue 3anaTus. Pemenue 3a1au o reme: «ApudmMeTniyecKue AeHCTBUS HAlL 2
YHCIIaMH, HaX0XKJICHUE NPUOIMKEHHBIX 3HAYSHUH BEJIMYHH U ITOTPEIIHOCTEN
BBIYMCIICHHUH (a0COIIOTHOW M OTHOCHTEJILHOH ), CPABHEHHE YHCIIOBBIX BBIPAXKECHUI»
Pa3nea 8. 21
CreneHHble, NOKa3aTelibHbIE U JIorapupmuyeckue QyHKIUH (+6)
Tema 8.1. Conep:xanue y4eOHOIr0 MaTepuaJa 2
KopHu, crenenu 1. | Kopenb n — #i cTenenu u ero cBoiictBa Mpparmonansabie ypaBHeHUs. CTeneHs ¢
panrOHAJIBHBIM ITOKa3aTCICM
[Ipaktrueckue 3anaTus. Pemenue 3anau no remam: «KopeHb # — i cTeleHH U ero 3
cBOHCTBaY, «/ppanmoHanbHble ypaBHEHUs», «CTENeHb ¢ PalMOHAIBHBIM [T0Ka3aTeIeM»
CamocrositesnsHas paboTa 00y4aromuXxcs: 2

BrinonHenue 3a1anuii Ha TpeoOpa3oBaHKe BHIPAKEHNH, COAEPIKAIX KOPHU 71 — 1
CTEIICHU U CTEIEHb C PAIlIOHAJIBHBIM IT0Ka3aTelIeM.
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Tema 8.2. Conenxanue v4eGHOro MaTenHaaa 2
Jlorapugmsr. 1. | INokazatenbHas QyHKUMS, ee CBOKCTBA U rpaduk. PenieHne nokazaTenbHBIX
IMoka3aTenbHas U ypaBHeHHH. PereHne nmokasaresibHbIX HEPABEHCTB.
norapupmMudeckas [Ipaktiueckue 3ansaTus. Pemenue 3anau no remam: «llokazarenbHas QyHKIMs, ee 6
¢GyHKIHH. CBOHCTBa U rpaduk», «PelIeHne noka3aTeIbHBIX ypaBHEHH», «Pemenne
MOKAa3aTEIbHBIX HEPABEHCTBY.
CamocrosTenpHas paboTa 00yJaronIXcs: 2
BrinonHenue 3aganuii Ha pelieHUe 0Ka3aTeIbHbIX YPaBHEHUN U HEPABEHCTB.
2. | Jlorapugmser u ux cBoiictBa. Jlorapupmmdeckas QpyHKIH, ee cBOiicTBa U rpaduK. 2
Pemenne norapuMudecKux ypaBHEHUH 1 HEPAaBSHCTB.
[paktryeckue 3ansaTus. Pemienue 3anad no remam: «Jlorapugmel n UX CBOHCTBaY, 4
«Pemenne orapuMUUECKUX YpaBHEHHH H HEPABEHCTBY.
Konrpoasnas padora Ne 8 mo teme: «IlokazaTenbnas u Jorapumudeckas 2
GyHxkmmm».
CamocrosTenbHas paboTa 00yJaroIuXCs: 2
CocTaBUTh ONOPHBIN KOHCTIEKT TeMBI «IIpon3BOIHAS TOKA3AaTEIBHON 1
norapupMuIecKoi GYHKIMN» 1 BBITOTHHUTH 3aJaHNUS.
[ToaroToBUTH NOKIAI M MPE3EHTALHMIO 1O TeMe: «VICTOpHs BOZHUKHOBEHUS ITOHATHS
Jorapugm»
Pa3pgeu 9. 10
Kom0unaropuxa. Teopusi BepossiTHocTel. MaTemMaTHyecKasi CTATHCTHKA (+3)
Tema 9.1. Conep:xanue yue0HOro MaTepuasa
DieMeHTbI KOMOHHATOPHKH OCHOBHBIC TOHATUS KOMOWHATOPWKU. 3aJaud Ha TOACYET YHUCIA pPa3MEIICHHIA, 2
MIepecTaHOBOK, coueTaHui. Pemenne 3amxau Ha nepebop BapuaHToB. Popmyna OnHOMa
Herorona. ColicTBa OMHOMIHAIBHBIX K03 durmentos. Tpeyrompauk [Tackas.
[IpakTrueckue 3aHATHA. Penienue 3ana4 Ha MOCYET YUCIa Pa3MEIlEeHHH, IEPECTaHOBOK, 2
COYETaHUI
CamocrosiTenbHas paboTa 00yJaroIIXCs: 1
Pemmenne 3a/1a4 Ha OACYET YHCIIA pa3MENICHUH, TEPECTAHOBOK, COUCTaHNH
Tema 9.2. Copep:xanue y4eOHOT0 MaTepuaa
DJIeMEeHTHI TEOPHH CoObITHE, BEpOSITHOCTD COOBITHS, CIIOKEHNE U YMHOKEHHE BEPOSTHOCTEH. 2
BEPOSTHOCTEH [Ipaktiueckne 3ansaTus. Pemenme 3amad mo Tteme «Kiaccudeckoe omnpeneneHue 2
BeposiTHOCTH. [IprMeHeHne 371eMEeHTOB KOMOMHATOPUKH K HAXOXK/JICHHIO BEPOSITHOCTH )
CamocrosiTenbHas padoTa 00yJIarONIIXCs: 2
Pemenne 3aa4 mo teme «2JIEMEHTBI TCOPHH BEPOSITHOCTEH
Tema 9.3. Copaep:xanue yuyeOHOr0 MaTepuaJa
DneMEeHTBI MaTEMaTHIECKOH | [IpencTaBienne qaHHBIX (TaGIHUIBI, UATPAMMEIL, TPaQUKH) 2
CTaTHUCTHUKH
Bcero 156
(+56)

JUis  XapakTEepUCTUKU YPOBHS OCBOEHHS Y4YEOHOro Marepuajia HCIOIb3yHTCs
crenyrone 0003HaAUYCHUS

1. — 03HAaKOMUTEINbHBIN (y3HABaHUE paHee U3yUYEHHBIX OOBEKTOB, CBOMCTB);
2. — penpOAYKTUBHBIN (BBIMOJHEHUE JIEATEIBHOCTH N0 00pa3ily, MHCTPYKLHUU WU TMOJ

PYKOBOJICTBOM)

3. — IPOAYKTUBHBIN (IJITAHUPOBAHUE M CAMOCTOSTEIHLHOC BBIMOJHEHUE JICSITCIIBHOCTH,
penieHrue npooJIeMHBIX 3a7a4)
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3. YCJIOBUA PEAJIM3BALIMHU TPOI'PAMMBI TINCIUAITIMHBI

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHMYECKOMY 00ecre4eHn 0
Peanuzarus nporpaMmbl JUCHUILTUHBI TPEOYET HATUYUS Y4eOHOTr0 KaOuHeTa
MaTeMaTHKH

O6opynoBanne y4eOHOTO KaOWHETA:

-paboume MecTa Mo KOJUYECTBY 00YyUYarOIINXCs

-pabodee MeCTO Mpeno aBaTes

-KOMIUIEKT Y4eOHO-METOANIECKOMN TOKYMEHTAIINM;

-HarJISITHBIC TTOCOOMS: IEMOHCTPAIMOHHBIE TIAKATHI, pa3aTOYHbI MaTepua,
TexHudeckue cpeacTBa 0OyUICHHUS:

- KOMITBIOTEP, MYJIbTUME A KOMIUIEKC, MHTEPAaKTHBHAS JIOCKA.

3.2. UndopmanuoHHoe odecriedyeHue 00yueHmst

Ilepeyennb pPeKOMeHayeMbIX Y4eOHBIX U3IaHUM, HNuTepHer-pecypcos,
JAOIOJHUTEJIbHOM JIMTePaTyphbl

B w

OcHoeHble UCHMOUHUKU.

M.H.bammMakoB. Marematuka: ydeOHUK TSl CTY/l. YUPEXKACHUM cpell. nmpod.
obpazoBanus. 9-e uzm., crep.- M.: M3narenbckuii ieHTp «Akaaemusy», 2014.

JI. C. Aranacsn. ['eomeTpus. 10-11 kmaccel: yue0. 11t o01eo0pa3oBat. yapeKICHHM:
6a30BbIil 1 poduiIbHBIN ypoBHH ['eomeTpusi. 10-11 knaccsl: yued. mis
001eo0pa3oBar. yupexaeHuil: 0a30Bblid U MPOPUIBHBIA YPOBHH.

bammvakos M.M. Matemaruka. 3agadauk YdueoHoe mocodue OULL «Akamemus», 2013
JunakTudyeckue Marepuaibl 1Mo aireOpe W HavyainaM aHanm3a mius 10 kiacca /
b.M.Ugnes, C.M. Caaxsan, C.U. [lIBapudypa.-M.: [Ipocsemienue, 2014.
JlunakTudeckue martepuaibl mo aireOpe W Havana a”anmm3a Jis 11 kmacca /
b.M.Ugnes, C.M. Caaxksan, C.U. [lIBapudypa.-M.: [Ipocsemienue, 2014.

[ToranmoB M.K. AnreOpa u Hayajga maTeMaTHUYeCKOTO aHaimu3a. [lumakTudeckue
matepuaibl. 10 kimacc: 6a3oBbiit U podwi. yposau /M.K. IToranos, A.B. IlleBkun. —
5-¢ m3a.-M.:Ilpocsemienne, 2014.-159c¢.

[TorammoB M.K. Anrebpa m Hadajma MaTEeMaTHYECKOTO aHaiau3a. JlumakTudeckue
maTepuaibl. 11 kimacc: 6a3oBbiii u npodui. yposuu /M K. ITotamos, A.B. IlleBkuH. —
5-¢ u3a.-M.:Ilpocsemenue, 2013.-189c¢.

JlononnumenvHnvle uCMoOYHUKU.
AnreOpa u Havama wmartemaTuyeckoro ananmusa. 10-11 kmaceel: yuel. s
o01eo0pa3oBar. yupexXJIeHUd C Tpuil. Ha DJJIEKTpOoHHOM Hocutene: [A.H.
Konmoropos, A.M. A6pamos, FO.I1. Jlynuunsia u np.]: noxa pea. A.H. Koamoropoga.
— 21-e u3a.- M.: Ilpoceemienue, 2012. — 384 c.
Becenosckuii, C.b. ['eomeTpusa: nuaakTU4ecKue Marepuaibl mo reomerpuu misg 10
kiacca / C.b. Becenosckuit, B.Jl. Psounnckas.- M.: IIpocsemenue 2012.
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3. Becenosckuii, C.b. I'eomeTpust: nuaakTHYeCcKue mMaTepuaibl 1Mo reoMeTpun s 11
kiacca / C.b. Becenosckuit, B.Jl. Psounnckas.- M.: IIpocsemenue 2012.

4. Marematuka. bonbiioi sHuukinoneandeckuit cinosaps/I. pexa. Ilpoxopos FO.B. — 5-¢
n3a. — M.: bonemast Poccutickas sumukioneaus, 2010

5. IloramoB M.K. Aunre6pa u Hauyajna MaTreMaTuyeckoro aHaiusa. Jlumakruueckue
maTepuaibl. 10 kimacc: 60a30Bbiit u npoduit. yposuu /M.K. ITotanos, A.B. IlleBkuH. —
5-¢ u3a.-M.:Ilpocsemenune, 2014.-159c¢.

6. IloranoB M.K. Anrebpa u Hauana maTeMaTHyecKOro aHanuza. JlumakTuyeckue
Mmatepuaibl. 11 kmace: 6a3oBbiii u ipodwn. ypoBau /M.K. TToranos, A.B. IlleBkuH. —
5-¢ u3a.-M.:Ilpocsemenune, 2013.-189c¢.

Humepnem-pecypcoi:

1. http://www.ru.wikipedia.org CsobOomHas YHUBEpCalbHas DHITUKIIOIE TN,
HAIIMCaHHAs Ha PYCCKOM SI3bIKE.

2. http://www.Allmath.ru - sto MareMaTHYecKuil MOpTaJ, HA KOTOPOM BBl Haiijere
10001 MaTepHaj M0 MaTEMaTUYCCKUM JTHCIIUILINHAM.

3. http://www.math.ru/ Ha caiite Bbl Hali1éTe KHUTH, BUAEO-JIEKIINH, 3aHUMATEIbHBIE
MaTeMaTU4eckne (PaKkThl, pa3IUYHbIE IO YPOBHIO M TEMAaTHKE 3adadd, OTIACIIbHBIC
UCTOPHU U3 JKU3HH YYEHBIX — BCE TO, YTO IMOMOKET OKYHYTHCS B YAWBUTCIBHBIA U
YBIIEKATEIbHBIA MUP MAaTEMAaTHKH.

4. http://www.bymath.net Dtot caiiT — cpeaHss MaTemMaTHUeCKass HHTEPHET-IIIKOJIA, B
KOTOPOI BBl MOJKETE YUUTHCS, HE BBIXOIA U3 JA0MY. B oTiuune oT Apyrux caiiToB 3/1eCh
colepKarcs Bce HEOOXOAMMbIE MaTepHajbl MO 3JEMEHTApHOW MaTeMaTHKE B IOJHOM
00BEME.

5. http://[free-math.ru/ Jliobute marematuky! HWHTepecyiiTech MaTeMaTHKO#!
VYBaxaiite matematuky! Mbl cobupaem aiis Bac ToJbKO camoe Mojie3HOe U HHTEPECHOE.
Vuurech ¢ Hamu!
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIIJIMHbI

KoHTposib W oOmEHKa Ppe3yjbTaTOB OCBOCHHMSI IUCUHMILIMHBI OCYLIECTBJIACTCS
npenogaBare/jieM B IpoLecce MPOBeIeHUs MPAKTHYECKUX 3aHATHI U J1a00paTOPHBIX
padoT, TeCTUPOBAHMS, A TAK)Ke BBINOJHEHUS O0YYAIOIIMMHUCH HHIUBUAYAJILHBIX
3alaHU i, IPOEKTOB, HCCICA0BAHMM.

Pe3yabTaThl 00y4yeHus
(ocBOEHHbBIE YMEHMNSI, YCBOCHHbIEC 3HAHMS)

DopMbI U METO/bI
KOHTPOJISI M OLEHKHU
pe3yJIbTaTOB 00yUeHHs

YmMmenus:

® BBHITNIOJIHATH apu(METUUECKUE JEHCTBUSA HAJ YMCIIAMH,
codeTasi YCTHbIE M NHUCbMEHHBIE IPUEMBI; HAXOJUTh
NPUOIMIKEHHBIE 3HAUYEHHUS BEJIWYMH U MOTPEITHOCTH
BBIUKCJICHUN (abcomoTHas u OTHOCHUTEJIbHAsA);
CpPaBHHUBATh YUCJIOBBIE BIPAXKECHUS;

® HAXOJUTh 3HAYCHUS KOpHA, CTENEeHH, Jorapudpma,

TPUTOHOMETPUYECKHUX BBIPAKECHHI Ha OCHOBE
ONpENEeNeHUsl,  HUCHOJB3YySd  HpU  HEOOXOJUMOCTH
UHCTPYMEHTAJIbHBIE CpENCTBa; II0JIB30BAThCS

NpUOIMKEHHON OIEHKON MPH MPAKTUUECKUX pacyeTax;

® BBINOJHATH NPeoOpa3oBaHUs BLIPAKCHUHN, MPUMEHSS
dbopmynibl, CBSI3aHHBIE CO CBOMCTBAMM  CTEICHEH,
norapu(MoB, TPUTOHOMETPUUYECKUX (HYHKIIHIA;

HCIO0JIb30BATh NMPUOOPETEHHbIE 3HAHUS U YMEHHsI B
NMPAKTHYECKON  JeiTeJIbHOCTH U  IOBCEJIHEBHOM
JKU3HU.

e JUIsl MMPAKTHYECKUX PacyeToB MO (popMmyliaM, BKIIIOYAsS
(dopMyIIbl, coAepKalue CTENEHU, paAuKaibl, JorapupMbl
U TPUTOHOMETpHUYEcKHE (YHKIUHU, HUCHOJb3YyS MpHU
HEO0OXOJMMOCTH CIIPAaBOYHBIE MaTEepHaNIbl U MpOCTeiime
BBIYMCIIUTEIBHBIE YCTPOKCTBA.

-IIPAKTUYICCKUC  3aHATHA
I10 pCHICHNTIO 3a/1a4,
-TCCTHPOBAHUC,

-KOHTpOJIbHAs padoTa;
-JIOMaIIHss padoTa;

® BBLIYMCIATH 3HAuYeHHEe (QYHKUMM 1O  3aJlaHHOMY
3HAUEHUIO apryMEHTa NpPH Pa3IudHbIX CIIOCO0ax 3aaHus
byHkumm;

® ONpENEsATh OCHOBHBIE CBOMCTBA YMCIOBBIX (PYHKITUH,
WUTIOCTPUPOBATH UX Ha IrpaduKax;

® CTPOUTH rpaduku W3YYEHHBIX byHKUIUH,
WUTIOCTPUPOBATh MO TpaduKy CBOWCTBA 3JIEMEHTAPHBIX
byHKumii;

® UCNOJb30BaTh MOHATHE (QYHKIUHU [JIsI OMUCAHUS H
aHaJIM3a 3aBUCUMOCTEN BEJIMYNH;

-MPaKTUYECKUE 3aHITHUS
0 PEIIeHUIO 3a/aY,
-BBITTOJTHCHUE
WHIUBUYaJTbHOTO
3aJIaHuS;

-IoMarrHss padoTa;
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HCMO0JIb30BaTh NMPUOOpPEeTEeHHbIE 3HAHUS M YMEHHMSl B
NMPAKTHYECKON  /IeATeJLHOCTH W  TOBCEIHEBHOM
SKM3HHU:

® /U1 ONHCAHHUA C TOMOUIbIO (QYHKIUN Ppa3sTuYHbBIX
3aBHCHUMOCTEH,  MpEACTaBIEHUS  UX  Trpauuecku,
UHTEPIIpETALNY I'paUKOB.

® HAXOAWThH IMPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

® WCIONB30BaTh MPOM3BOJIHYIO ISl W3YYCHHsI CBOMCTB
GbyHKIUI 1 TOCTPOCHHS TPpaHUKOB;

® IIPUMEHSTH MIPOU3BOAHYIO IS IIPOBEICHUS
MPUOJIMKEHHBIX BBIYHCIICHUN, perarh 3a/1aun
MPUKJIAJHOTO XapaKTepa Ha HAXOXKJICHUE HauOOJIbIIIETO U
HAaUMEHBIIIEr0 3HAUYCHUS,

® BBEIYHCIIATh B MPOCTEHIMX CIydasxX TIUIOMIAAA M
00BEMBI C UCTIOIB30BAaHUEM OIPEICTICHHOTO HHTETPAIa;

HCIO0JIb30BATh NMPUOOPETEHHbIE 3HAHUS U YMEHHsSI B
NMPAKTHYECKOM AeATEJbHOCTH U MOBCETHEBHOM KU3HU
JUTS:

® pEIICHUA MPUKIAAHBIX 33/1a4, B TOM YHCIIE COUAIBHO-
SKOHOMHMYECKUX U (U3WYECKUX, HAa HauOOJbIIUEC U
HAUMEHBIIIME 3HAYEHUS, HAa HAXOXKICHHE CKOPOCTH U
YCKOPEHMUSI.

-IIPAKTUYCCKUC  3aHATHUA

10 PEUICHUIO 3a/1ay,
-TeCTUPOBAHUE,
-KOHTpOJIbHAs padoTa;

e pemarb palHOHAJIBHBIE, MTOKA3aTEIIbHBIE,
norapu(MHUYECKHe, TPUTOHOMETPUYECKUE YypaBHEHHS,
CBOJMIIMECS K JIMHEHHBIM M KBaJpaTHBIM, a TaKKe
AQHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI;

® UCIOJNB30BaTh  IpaUUecKudl  METOH  pEHICHUS
YpPaBHEHUH U HEPABEHCTB;

e 1300pakaTb HAa KOOPAMHATHOW IJIOCKOCTH PEIICHUS
YPAaBHEHMM, HEPABEHCTB U  CHCTEM C  JByMs
HEU3BECTHBIMY;

® COCTaBJISITh M pEIIaTh YPAaBHEHUS W HEPABEHCTBA,
CBA3BIBAIOIIME HEU3BECTHbIE BEIUYMHBI B TEKCTOBBIX (B
TOM YHKCIIe TPUKIAJHBIX) 3a/1a4ax.

HCMOJIb30BAaTh NMPHOOPETEeHHbIe 3HAHWS M yYMEHHS B
NMPAKTHYECKOM  JAeSiTeJIbHOCTH W  IOBCEJIHEBHOM
JKM3HU:

® JUIS TIOCTPOEHUSI M HCCIEAOBAaHUS MPOCTEUIINX
MaTeMaTUUYECKUX MOJEJIEH.

-IIPAKTUYCCKUEC 3aHATUSA

0 PEIICHUIO 3a/1aY,
-TeCTHUpPOBAHUE,
-KOHTpOJIbHAs padoTa;
-JIoManrHsst padoTa;

® pemiath — MPOCTEHUIME  KOMOWHATOPHBIE  3a/layu
METO/IOM Iepebopa, a Takke C HUCHOJIb30BAaHUEM

-IIPAKTUYICCKUC 3aHATUSA

110 pCHICHHUIO 3a/1aY,
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U3BECTHBIX (POPMYIT;
® BBEIYHCIIATh B MPOCTEHININX CIydasX BEPOSTHOCTH
COOBITHI Ha OCHOBE ITOJICUETA YKCJIa UCXOHO0B;

HCMO0JIb30BAaTh NMPUOOpPETEeHHbIe 3HAHMS W YMEHHS B

NMPAKTHYECKOM  JeATeJIbHOCTH W  IOBCEJIHEBHOU
JKU3HU.
e JUId AaHAIM3a  pEaJbHBIX  YHUCJIOBBIX  JIAHHBIX,

MIPEACTABICHHBIX B BUJE AHArpaMM, rpauKoB;
e aHaiM3a UH(POPMALMK CTATUCTUYECKOTO XapaKTepa.

-KOHTpOJIbHAs padoTa;
-JIoManIHss padoTa;

® pacIio3HaBaTh Ha yepTeKax u MOJIETISIX
IPOCTPAHCTBEHHBIC (POPMBI; COOTHOCUTH TPEXMEPHBIC
O0OBEKTHI C UX ONMUCAHUSIMHU, U300PAKCHUSIMU,

® OIKCHIBATh B3aWMHOE PACIOJOXKEHUE TMPSIMBIX U
ITOCKOCTEN B TPOCTPAHCTBE;

® AQHAJIM3UPOBATH B IMPOCTEUIIMX CIydasiXx B3aUMHOE
pacIiojiokeHrue 00ObEKTOB B MPOCTPAHCTBE;

® 1300pakaTh OCHOBHBIE MHOTOIPAHHUKH W KPYTJIbIE
TeJa; BBITOJIHATD YEPTEKU MO YCIOBUSIM 33]1a4;

® pemiarth TUTAHUMETPHUIECKHEC u MIPOCTEUIITHE
CTEPEOMETPUICCKIE 3a/1a9u Ha HAXO0XKJICHHE
FCOMETPUYCCKUX BEIWYUH (IJIMH, YIJIOB, ILJIOIIAJICH,
00BEMOB);

® WCIIOJIB30BaTh TIPH PEIICHUH CTEPEOMETPUUCCKUX

3a/1a4 MJIAHUMETPUIECKHUE (PaKThl U METO/IbI;
® IIPOBOJIUTH JIOKA3ATEIBHBIE PACCYXKICHUS B XOJE
pelIeHus 3a1ay;

HCMO0JIb30BaTh NMPUOOpPeTeHHbIe 3HAHMS W YMEHHsS B
NMPAKTHYECKON  JIeiTeJIbHOCTH W  NOBCEJIHEBHOM
JKH3HMU.

e 11 HUcciaeAoBaHUS (MOJEIUPOBAHHUS) HECIOXKHBIX
MPAKTUYECKUX CUTYyaIluil HAa OCHOBE M3YYEHHBIX (popmy
U CBOICTB (uryp;

® BBIUMCICHHUS OOBEMOB M IUIOMIAJEH TMOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEJI TPH PEIICHUU IMPAKTHYSCKUX
3a/1a4, WCIONB3ys MPU HEOOXOAUMOCTH CIPABOYHHUKU U
BBIYHMCIIUTEILHBIC YCTPOUCTBA.

-IPAaKTUYECKUE 3aHATHUS
10 PEILLIECHUIO 33/a4,
-TECTUPOBAHHUE,

-KOHTpOJIbHAs padoTa;
-JIOMaIlHsIs paboTa;

3Hanuqa:

e 3HAYCHHE MAaTEMATHUUYECKOU HayKu Ui peIICHUS 3a/1a4,
BO3HHUKAIOIHUX B TCOPUH U IPAKTHUKE, IMUPOTY U B TO KC
BpeMs OrpaHNMYCHHOCTb MPHUMCHCHHA MATCMATHYCCKHUX
MCTOJAOB K aHAJIM3y MW HCCICAOBAHHIO IIPOLECCOB U

-IIPAKTUYCCKHUE 3aHATUSA
I10 PCHICHHUIO 3a1a4
-TCCTUPOBAHUC
-BBITIOJIHCHUC
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SBJICHUH B MPUPOJI€ U OOIIECTBE;

® 3HAYEHUE MPAKTUKU M BOIIPOCOB, BO3HUKAIOIIUX B
caMoil MaremaTuke MJig (OPMUPOBAHUS U PaA3BUTHUS
MaTeMaTUYECKOW HAayKH; HCTOPUIO PA3BUTHUSL TOHATHS

41CIa, CO3JaHus MaTEMaTU4YECKOro aHaJIus3a,
BO3HUKHOBEHUS U PAa3BUTHsI T€OMETPUH;
® YHUBEPCAIbHBIN Xapaxkrep 3aKOHOB JIOTHKHU

MaTEMaTUYECKUX PACCYX IACHUN, UX MPUMEHUMOCTH BO
BCEX 00JIaCTSIX YEI0BEUECKOU EeATETbHOCTH;

® BEPOSTHOCTHBIA XapakTep pa3IMYHbIX MPOIECCOB
OKPYKaIOIIEer0 MUpA.

UHIUBUYaTbHOTO
3a/1aHus
-KOHTpOJIbHAs padoTa;

Wrorosas arrectanus yCBOEHHBIX 3HAHUM U OCBOCHHBIX
YMEHHU

9K3aMCH
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