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PabGouass mporpamma y4eOHON IUCHUIUIMHBI pa3padoTaHa HAa OCHOBE
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CHEIUAaJIBHOCTSIM cpenHero mnpodeccuoHaabHoro oobpa3zoBanus (nanee CIIO)
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Pabouast mporpamMMa cocTaBjieHa Ha OCHOBE MPUMEPHON Mporpammbl (aBTOP
M.N.bammakoB, TOKTOp (U3MKO-MaTeMaTHYECKMX HayK, akajaeMuk Poccuiickoi
akajgeMuud oOpa3oBaHus, mpodeccop) B COOTBETCTBUU C PeKOMEHIAMSIMHU TI0
OpraHM3ali TOJy4YeHHUs CpeAHero oOImero obpa3oBaHUs B IpeAeiaX OCBOCHUS
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oOpazoBatenbubix mporpamm HIIO u CIIO, dopmupyembix Ha ocHoBe DPI'OC
HAYaJIbHOTO U cpefHero mnpodeccuoHanbHOro obpazoanus ot 03.02.2011 1. u c
yuétoM npodeccruoHaabHoro crangapra Ilenaror (megaroruyeckasi 1€ATeIbHOCTD B
JOIIKOJIbHOM, Ha4aJlbHOM 00111éM, OCHOBHOM 00111eM, Cpe/IHEM 0011IeM 00pa30BaHMN )
(BocmiuTaTeNb, YYUTENIh), YTBEPKACHHBIM MpUKazoM MwuHUCTEpCTBA Tpylda H
conabHOM 3amuThl Poccuiickoit deneparun ot «18» okta0ps 2013 r. No 544H.
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1. MACIIOPT PABOYEM [TIPOTPAMMBI YUYUEBHOM JUCHHUITINHBI
MartemaTuka

1.1. O61acTh NPUMEHEHUS] TPOTPAMMBbI

PabGouas mnporpamma ydeOHON JWCIUIUIMHBI SIBJISICTCS YacThIO IIPOTPAMMBI
MOJATOTOBKH CIEIMAINCTa CpeHero 3BeHa B cooTBeTcTBUU ¢ PI'OC crnenuaibHOCTH
CIIO 44.02.02. IlpenoaaBanue B HAYaJbLHBIX KJaccax.

1.2. MecTro IMCUMIUIMHBI B CTPYKTYpe OCHOBHOH HNpPo¢ecCHOHAIbHOM
o0pa3oBaTeJbHOM MpoOrpamMmbl: YueOHas nucuuiuinHa «MaTeMaTuka» H3ydaercs B
o0mieo0pa3oBaTeIbHOM  IIUKJIE  y4eOHOTrO  IJjaHa  MPOrpaMMbl  TOJATOTOBKHU
CHEUUATNCTOB CpPEIHEro 3BeHa Ha 0a3e OCHOBHOrO 00mero oOpa3oBaHHs C
MOJIYYE€HHEM CPEJHETO 00111ero 00pa3oBaHus.

1.3. Hean m 3agauM AUCHMILIMHBI — TPeOOBAHHMS K pe3yJbTaTaM OCBOCHUS
AUCUMILTHHBI:
B pe3ynbTaTe 0CBOCHUS TUCHUIIIUHBI 00YUYaIOIIUNACS JOJIKEH:

3HATH/IIOHUMATD

—  3HAYEHUE MaTEeMaTUYECKOW HAyKH JIJIsl peUIeHUs 3a1a4, BOSHUKAIOIIUX B TEOPUHU
U TIPAKTUKE, IIUPOTY M B TO JKE€ BpPEeMs OTPAHUUYCHHOCTh MPUMCHCHUS
MaTeMaTUYECKUX METOJOB K aHAJIU3y U MCCJIEJ0BaHUIO MIPOIIECCOB U SIBJICHUMN B
MPUPOJE U OOIIECTBE;

—  3HaYeHWE NPAKTUKH M BOMPOCOB, BO3HHUKAIOIIUX B CaMOM MaTeMaTHKE IS
dbopMUpOBaHUS H Pa3BUTUS MaTEMAaTHUYCCKONW HAyKH, HCTOPHUIO DPa3BUTHS
IIOHATHS 4YHCIA, CO3JaHUS MaTEMAaTHYECKOrO aHaiau3a, BO3HUKHOBEHUS H
Pa3BUTHS T€OMETPHU;

—  YHUBEpPCAJIbHBIN XapaKTep 3aKOHOB JIOTMKA MATEeMaTUYECKUX PACCYXKIACHUU, UX
MIPUMEHUMOCTh BO BCEX 00JIACTSIX YEJIOBEUECKOMN JAeATETbHOCTH;

—  BEPOSTHOCTHBIM XapakTep Pa3IMUHbIX MPOLIECCOB OKPY>KAIOIIETO MUPA.

AJI'EBPA

yMeThb!

—  BBINOJHATH apuMeTHyecKue NAeUCTBUS HaJa 4YHCIaMH, cOoYeTas YCTHblE U
NUCbMEHHbBIE TPUEMbl, HAXOAUTh NPUOIMKEHHbIE 3HAYCHHUS BEIUYMH W
MOTPEIIHOCTH BBIYUCICHUN (aOCONIOTHasT W OTHOCHUTENbHAs); CpaBHUBATh
YHUCJIOBBIE BBIPAKEHHUS;

—  HaxoJIWThb 3HAYEHUS KOpPHSA, CTENEHH, Jiorapuma, TPUTOHOMETPUUECKUX
BBIPDA)KEHU HA OCHOBE OIpPEAENICHUs, WCIONb3ysd NpH HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPEACTBA; IOJb30BATHCS MPHUOJIMKEHHON OLEHKON mpu
MIPAaKTUYECKHUX pacyeTax;

—  BBINOJIHATH NpeoOpa3oBaHUs BBIPAKEHUH, MPUMEHs (POPMYJIIbl, CBS3aHHBIE CO
CBOMCTBaMHU CTEIEHEH, J0rapu(pMOB, TPUTOHOMETPUUECKUX HYHKIIUNA;

“ IloMMMO yKa3aHHBIX B JAaHHOM pa3jeiie 3HaHUW, B TpeOOBaHUS K YPOBHIO IIOJATOTOBKU
BKJIIOYAIOTCS TAK)XK€ 3HAHMsI, HEOOXOAUMBIE AJIl OCBOCHUS IIEPEUNCIIEHHBIX HUXKE YMEHUH.



HCIIO0JIB30BaThb HpHOﬁpeTeHHLIe SHAHUAA H YMCHUA B HpaKTH‘IeCKOﬁ
ACATCJIBHOCTH " HOBceI[HeBHOﬁ KU3HU.

JUTSI IPAKTUYECKUX PacueToB 1Mo GopMmyliaM, BKIOYas GOpMyIibl, COEpKaIIHe
CTETNICHU, PAJUKAJIBI, JJOTapU(PMbI U TPUTOHOMETPUICCKHE QYHKIIUU, UCTIONB3YS
Ipy HEOOXOUMOCTH CIIPABOYHBIE MAaTEPHUAIIbI U MPOCTEHIIINE BHIYUCIUTEIbHBIC
YCTPOWCTBA.

DYyHKIUHU U TPAPUKHU

yMeThb!

BBIUHCIIATh 3Haue€HHWE (YHKIMM TO 3aJaHHOMY 3HAUEHHUIO apryMeHTa IpU
Pa3IMYHBIX COC00ax 3aaHus PYHKINH;

OIIpE/EIATh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIIMH, WJUTFOCTPUPOBATh UX Ha
rpadukax;

CTPOUTH Tpa@UKU H3YyYEHHbIX (YHKUUH, WUIIOCTPUPOBATh IO Trpapuky
CBOMCTBA AJIEMEHTAPHBIX (PYHKIUH;

HCIIOJIb30BaTh MOHATHE (YHKIMM JJI1 ONMCAHUA M aHallh3a 3aBHUCUMOCTEH
BEJINYMH;

HCIIOJIB30BaThH l'lpPlOﬁpeTeHHl)Ie SHAHUAA M YMCHHA B HpaKTI/I‘leCKOﬁ
JACATECJIBHOCTU " HOBCCIIHGBHOVI KU3HU.

IUI OMMCAHUS C IOMOLIbI0 (DYHKIUH pa3iIuyHbIX 3aBUCUMOCTEH, MPEACTaBICHUS
uX rpauyecKku, MHTEPIPETALNH TPAPUKOB.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

yMeThb!

HaXOJMUTb MIPOU3BOIHBIE FIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh MPOU3BOIAHYIO ISl U3yYEHHUsl CBOMCTB (PYHKIMI M MOCTPOCHUS
rpauKoB;

MPUMEHATh TPOU3BOJHYIO JUIsl MPOBEACHUS MNPUOIMIKEHHBIX BBIYMCICHU,
pelmarh 3aJayd MPHUKIAJHOTO XapaKTepa Ha HaxXOXJACHHE HauOOJIbLIETO U
HAauMEHBILEro 3HAYCHHUS;

BBIUMCIIATh B MPOCTEHMIINX CIIydasX IUIOMAANM U OOBEMbI C HCIIOIb30BAaHHEM
OIIPEAEIEHHOTO NHTETPaa;

HCMOJIb30BAaTh NPHOOPETEHHbIe 3HAHUSL W YMEHHSl B TNPAKTHYECKOH
AeSITeJIbHOCTH M MOBCEIHEBHOM KU3HHU JIJIS:

pelieHusl MPUKIAAHBIX 3a]ad, B TOM YHUCJIE COLHMAIbHO-DKOHOMUYECKUX U
¢u3nueckux, Ha HAWMOOJbUIME M HAWMMEHBIINE 3HAYCHUS, Ha HAXOXKICHUE
CKOPOCTHU U YCKOPEHHSI.

YpaBHeHUS U HEPABEHCTBA

yMeThb!

pemarhb paluoHalIbHbIE, MOKa3aTelbHbIE, JorapupMuyecKue,
TPUTOHOMETPUUYECKHE YPABHEHMS, CBOIAIIMECS K JIMHEWHBIM M KBaJpPaTHBIM, a
TaK)K€ aHaJIOTMYHbIE HEPABEHCTBA U CUCTEMBI;



UCIOJIb30BaTh TpadUueCcKuil METO| pellieHHs YPABHEHUN U HEPABEHCTB;
M300pakaTh Ha KOOPJMHATHOM IJIOCKOCTHU PEIICHUS] YPAaBHEHHM, HEPABEHCTB U
CUCTEM C JIByMsI HEU3BECTHBIMU;

COCTaBJIATh U pEllaTh YPAaBHEHUS U HEPABEHCTBA, CBA3BIBAIOIINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCJIE MPUKIIAHBIX ) 3aa4ax.

HCMO0JIb30BaTh MNPUOOPEeTEHHbIE 3HAHMS W YMEHHS B NPAKTHYECKOH
NeSITeJIbHOCTH U MOBCETHEBHOM JKNU3HU:
JUISl TOCTPOCHHUS ¥ UCCIIEA0BAHUS MPOCTEUIIINX MATEMAaTUYECKUX MOJIEIEH.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEN

yMeThb:

peniaTh NpOCTEHIINe KOMOMHATOPHBIE 33/1aud METOAOM Iepedopa, a TaKXKe C
UCIOJIb30BaHUEM U3BECTHBIX (POPMYI;

BBIUMCIIATH B MPOCTEUIINX CIy4yasiX BEPOATHOCTU COOBITUI HA OCHOBE MOJCUYETa
YHCJIa UCXOJIOB;

HCIO0JIb30BaTh NPHOOPETEeHHbIE 3HAHMA W YMEHHA B INPAKTHYECKOH
e TeIbHOCTH U NIOBCETHEBHOM KM3HU:

JUISl aHAJIM3a PEAIbHBIX YMCIIOBBIX JIAHHBIX, IPEJICTABICHHBIX B BUJIE IUArpPaMM,
rpauKoB;

aHaJIM3a NH()OPMALIMKA CTATUCTHYECKOTO XapaKTepa.

I'EOMETPUA

yMeTh:

pacrmo3HaBaTh Ha YepPTEKaX U MOJEISIX MPOCTPAHCTBEHHBIC (DOPMBI; COOTHOCHTH
TpeXMEPHBbIC OOBEKTHI C UX OMUCAHUSIMU, U300PAKECHUSIMU;

OMKCHIBATh B3aUMHOE PACIOJIOKCHHUE TMPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHUPOBATh CBOM CYXACHHUS 00 ’TOM PACIIOJIOKEHUY;

aHAIM3UPOBATh B MPOCTEUIINUX CIydasX B3aMMHOE PACMOJOKEHHE OOBEKTOB B
MPOCTPAHCTBE;

M300pakaTh OCHOBHBIE MHOTOTPAHHHWKH W KPYTJIBIE Te€ja; BBITIOJIHATH YePTEKH
0 YCJIOBHSIM 3a]1ay;

CTPOUTH MPOCTEUIIIE CEUCHUS KyOa, MPU3MBI, TUPAMUIBL;

pemarh TUTAHUMETPUYECKUE M TMPOCTEHINNE CTePEeOMETPUUYECKHE 3aJady Ha
HaXO0XKJICHUE TEOMETPUYECCKUX BEIMUWH (JUTHH, YTJIOB, ILIOIIaIel, 00bEMOB);
WCIIOJIB30BaTh TPU PEIICHUH CTEPEOMETPUUYECKUX 3a7ad IIAaHUMETPHUUECKHE
(baKThl U METO/IBI;

IIPOBOJIUTH JOKa3aTeIbHBIC PACCYKICHUS B XOC PEIICHUS 3a/1a4;

HCMOJIb30BAaTh NPHOOPETEHHbIe 3HAHWUS M YMEHHMSI B MNPAKTHYECKOMH
NAesITeJIbHOCTH U TOBCEIHEBHO KU3HU:

JUISl UCCIIEIOBaHUS (MOJEIUPOBAHUSA) HECIOKHBIX MPAKTUYECKUX CUTYyalluid Ha
OCHOBE U3y4YEHHBIX (POPMYII U CBOKCTB (UTYp;



—  BBIYMCIICHUS 00BbEMOB U IUIONIA/Ie MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPU
pEIICHUH MPAKTUYECKUX 3a/ad, UCIIONB3Ys MPU HEOOXOAMMOCTH CIPABOYHUKH
Y BBIYMCJIUTEIbHBIE YCTPOUCTBA.

1.4. PexomeHayemMoe KOJINYECTBO YACOB HA OCBOEHHE MPOTrPaAaMMbI THCIIUIIHHBI:
MaKCUMaJbHOW yueOHOM Harpy3ku oOydaromierocs 234 gaca, B TOM YHCJIE:
00s13aTEIHPHON ayAUTOPHOM YIeOHOW HArpy3Ku oOydaromierocs 156 4acos;
CaMOCTOSTENIbHOM paboThl 00yUaromierocst 54 yaca, KOHCyIbTaluii 24 4.



2. CTPYKTYPA U IPUMEPHOE COJIEPKAHUE YUEBHOM

JUCIHHAIIJINHBI
2.1. O0bem y4eOHOM TUCUMIIIMHBI U BUIAbI Y4e0HOii padoThl

Buj yueOHoi1 padoThl

Oovem uacoe

MakcuMmasibHasi yueOHasi Harpy3ka (Bcero) 234
Oo0si3aTesibHAs ayIMTOPHAsA yueOHasi Harpy3ka (Bcero) 156
B TOM YHCJIC:

PAKTUYECKHUE 3aHATHUS 101

KOHTPOJIbHBIE pa0OThI 14

KypcoBasi paboTa (pOeKT) -
CamocTosiTesibHasi padoTa 00y4aromerocsi (Bcero) 54
B TOM YHCJIC:

caMOCTOsITeNIbHAs paboTa HaJl KypCOBOM paboTOM (ITPOEKTOM) -
-8HeayOUmopHas camocmosmebHas paboma, 7
-n0020MOBKa OOKIAO08 U NPE3EeHMAaAYUL, 7
-cocmasiieHue KOHCNeKmos U peuleHue 3a0au, 7
-camocmosmenvHoe U3yueHue Mamepuana U 8blnoJIHeHue 3a0anuil; 7
-cucmemamuieckas npopadomKka KOHCNEeKmMO8 3aHAMuUll U Mamepuanos 9
napaepagha yueonuxa,
-n0020MOBKA 0OMEemo8 Ha KOHMPOIbHble BONPOCHL, 7
-8bINOJIHEHUE UHOUBUOYANbHBIX 3A0AHULL, 5
-npuUMeHeHue annapama MamemamuiyecKko2o aHaiu3a K peuleHuro 3a0ay 3
no memam: «Ilpouseoonas u eé npumenenuey, « Mlnmezpany;
-no8mopeHue meopemuyecKo20 Mamepuaia no 2eoMempuu. 2
KOHCYJIbTAIINU 24
Wrorosas arrecranus B popme IK3aMeHa




2.2. lIpuMepHBIA TEMAaTHYECKUIl IVIAH U COAEPKAHUE YUeOHOM
JAUCIHUIIJINHBI «MaremaTuka: anrera, Ha4dajla MAaTCMAaTHYCCKOI'0 aHalin3a, rCOMCTPpU»

JUIA COEIUATILHOCTEN:
44.02.02 IlpenogaBanne B HaUYaJIbHBIX KJIaCCAX

Copaep:xanue yueOHOro MaTepHaJia, JIaopaTOpHbIe H

HaunmeHnoBanue Oo0bem Yposensb
pasieon u Tem NpaKTHYecKue padoThl, cAMOCTOATeIbHAsA padoTa 00y4yaromuxcsi, Kypcopas 4ACOB OCBOCHHSI
padoT (mpoeKT)
1 2 3 4
BBenenue Coaep:kaHue y4e0HOro mMaTepHajia: 2
MareMaTrKa B HayKe, TEXHUKE, SKOHOMHKE, HHPOPMAITHOHHBIX TEXHOJOTHIX 1 2
MIPaKTUIECKOi nesTenbHOCTH. Llenmn u 3amaun n3y4eHusl MaTeMaTHKA IpU
ocBoeHnu crenuainsaocreil CITIO
Paznen 1. 28 (+8)
OCHOBBI TPUTOHOMETPHUH
Tema 1.1. Conep:xaHue v4e0HOI0 MaTepHaJa: 2 2
TpuroHoMeTpU4ECKHe 1. | Pagnannas mepa yria. CuHyc, KOCHHYC, TaHT€HC M KoTaHreHc. OCHOBHBIE
(GYHKIMHI YUCIOBOTO TpUroHoMmeTpuueckue ToxaectBa OcCHOBHBIE (OPMYIBI TPUTOHOMETPUH
aprymeHra [TpeoOpa3oBaHMsi TPUTOHOMETPHYECKUX BBIPAKECHHIH.
[pakTrdeckue 3aHsATHA. Pemenne 3agad o teme: «PaananHas Mepa yria. 4
CuHyc, KOCHHYC, TAaHTE€HC U KOTaHTeHC. OCHOBHBIC TPUTOHOMETPHUICCKUE
TokaecTa. [IpeobpazoBaHys TPUTOHOMETPHUECKUX BBIPAKEHUIY.
CamocrosTenbHast paboTa 00y4JaroIIXCsi:
1.CocTaBUTH KOHCIIEKT U PEIINTh 3a/1auu 0 TeMe: «POopMyIIbl TOJIOBUHHOTO 2
yria. [IpeoOpa3oBaHusi CyMbl TPUTOHOMETPUYECKUX (PYHKIMIT B IPOU3BEICHHE U
IIPOU3BEICHUE B CYMMY».
2.IToAroTOBUTH OKIIAM ¥ NPE3eHTAIHIO TI0 Teme: «MaremarTuka B HayKe, 2
TEXHHKE, SKOHOMHUKE, HHPOPMAIIMOHHBIX TEXHOJIOTUIX U IIPAKTHIECKON
JeSITETTPHOCTH
Tema 1.2. Coaep:xkanue vue0HOro MaTepuaJa: 4 2
®ynkunw, ux ceoiicteam | 1. | Tpuronomerpudeckue Gpynxiuy u ux rpapuku. CBoicTBa
rpadukn TpuroHoMerprieckux Gpynkuii. Yucnosas gynkmus. [IpeodpazoBanme
rpadukoB. UerHble n HeueTHbIe GyHKIMU. [Tlepuoaudeckue GyHKIUH.
Bospacranue u yobiBanue GyHKuid. DkcTpemymbl. McenenoBanue
¢ynkumii. CBoiicTBa TPUTOHOMETPUUECKHUX (DYHKIIUH.
Ipaktuueckue 3austus. [Ipeobpasosanue rpadukos. Mcciaemopanne QyHKIHIA. 6
Kontpoabnast padora Nel mo teme: « Tpuronomerpuueckue (pyHKIMm». 2
CamocrosrenbHas paboTa 00yJarOMIXCS: 2
CaMocCTOATeNEHO MTPOPadOTaTh KOHCIIEKT 3aHATHS U MaTepra maparpada
y4eOHHKA.
BrimonnuTs 3aganust no teme: «MccnenoBanne QyHKINN»
Tema 1.3. Coaep:xanue yueOHOro MaTepuaJa: 4 2
Tpuroxnomerpuueckue | 1. | ApkcuHyC, apKKOCHHYC, apKTaHTeHC. PereHne mpocTenmmx
YPaBHCHHUA U TPUTOHOMETPUYECKUX ypaBHEHUH. PellieHne TpUroHoMeTpu4ecKux
HCPaBCHCTBA. ypaBHEHHU. PelieHne TpuroHoMeTpuYeCKuX HEPaBEHCTB.
IIpaktudeckue 3aHsaTus. Pelnenue TpUroHOMETpUUECKUX ypaBHEHuUl. Pemienne 5
TPUTOHOMETPHIECKUX HEPABEHCTB.
KontpoabHnas padora Ne2 no teme: « Tpuronomerpuyeckne ypaBHeHHs U 1
HEDABEHCTBAY.
CamocrosrenbHas padoTa 00yJarOMIAXCS: 2
[MoAroTOBUTH MOKIIAA U TPE3eHTANNIO 110 TeMe: «ICToprs BOSHUKHOBEHHS U
Pa3BUTHSI TPUTOHOMETPUNY.
W3ydnTh MaTepua U BRITIOIHHATE 33/IaHUS 10 TeMe: «PeleHue cucreM
TPUTOHOMETPHYECCKHUX YPABHEHUIN.
Paznen 2. 18(+7)
IIpsiMble U TUIOCKOCTH B
MPOCTPAHCTBE
Tema 2.1. Conep:xanne y4e0HOr0 MaTEPHAIA 2 2




AKCHOMBI CTEPEOMETPHH U
WX TPOCTEUIITNE CIEICTBUS

1. | Axcuomsl ctepeomerpuu. CyIeCTBOBaHHE IIOCKOCTH, MPOXOIAIICH depe3
JAHHYIO TPSIMYIO U JIaHHYIO TOYKY. [lepecedeHue mpsMol C IUIOCKOCTBIO.
Cy1iecTBOBaHHE MJIOCKOCTH, MPOXOIAIIEH Yepe3 TPU JaHHbIE TOYKH

CamocrosrenbHas paboTa 00ydJaromuXxcs:
CocTaBHTh TE3UCH TEM: «3aMeuaHue K akcrome |»; «Pa3duenune nmpocrpaHcTBa
IUIOCKOCTBIO HA JIBA MTOJYIPOCTPAHCTBAY.

Tema 2.2.
[TapannenbHOCTh MPSAMBIX
U IIJIOCKOCTEH

Coaep:xanue yueOHOr0 MaTepuasa

1. | TlapajutenbHBIE TpsMBIE B MPOCTPAHCTBE. [Ipu3pak mapaieTbHOCTH
npsmbix. [lpusHak mapamienbHOCTH MpsAMOM W mockocTd. [IpusHak
MapajIeIbHOCTH IIJIOCKOCTEH.

[Ipaktuueckue 3ansaTus. Pemenue 3agay no remam:
- [Ipu3HaK mapajieNbHOCTH MPSMBIX.

- [Ipu3Hak napajsieIbHOCTH MPSAMOU U IUNIOCKOCTH.
- [Ipu3Hak napanienbHOCTH IIOCKOCTEH.

CamocrosrenbHas paboTa 00ydJaromuXCcs:

CoctaBuTh KOHCIIEKT TeM: «l300pa)keHne MPOCTPAHCTBEHHBIX (QUTYp Ha
IUIOCKOCTHY, «CyIecTBOBaHUE IIOCKOCTH, MapaJUIeNbHON NaHHOW IIOCKOCTH.
CBolicTBa napajuieabHbIX MIIOCKOCTEN»

Tema 2.3
[lepnenanKynIpHOCTD
IPSIMBIX U IIJIOCKOCTEN

Coaep:xkanue yueOHOro MaTepuaJa

1. | IlepneHAUKYIIPHOCTD MIPSAMBIX B IIPOCTPAHCTBE. IIpuznak
NEPIEHUKYJISIPHOCTU IPAMOM U IUIOCKOCTH. Ilepnenukynsap u HakJIOHHAs.
TeopeMa 0 Tpex NepHeHIUKyIApax.

[IpakTndeckue 3aHATHA. Pemenne 3aqa4 no remam:
- IIpu3Hak nepneHIuKyISIPHOCTH MIPSIMOU U IUNIOCKOCTH.
- Ilepnenaukynsp u HakIoHHas. Teopema 0 Tpex NEepHeHIUKYISIpax.

Koutpoabnass paGora Ne 3 mo Teme: «llapanneabHocTs U
NnepneHIuKYJISIPHOCTD NPSIMBIX U IUIOCKOCTEi

CamocrosTensHas paboTa 00yJaromXcsi:
CocTaBuTh KOHCIIEKT TeM «CBOICTBA NEPIEHAUKYISPHBIX MPSIMON U
IUIOCKOCTHY, «PaccTosiHne MeXIy CKPEIIHBAIOIINMICS IPSIMBIMID).

Paznen 3.
KoopauHaTs! 1 BEKTOPHI

16(+5)

Tema 3.1.
JlexapToBbI KOOPAUHATEI
B IIPOCTPAHCTBE

Conep:xanye v4e0HOIr0 MaTepuajia

1. | BBenenue nexapToBBIX KOOPAUHAT B IPOCTPAHCTBE. PaccTosiHMe MEXTY
ToukaMu. KoopaAnHATHI cepeHbI 0Tpe3Ka. YOI MeXIy
CKPEIIMBAIONIMMUCS NPSMBIMH. YTOJI MKy TIPSIMOH U IMJIOCKOCTHIO. YTOI
MEKy TUIOCKOCTSIMH

2

IIpakTuueckue 3aHATUS.

- PaccTosiHne Mexay Toukamu. KoopIuHATE cepeAnHBI OTpe3Ka.

-Yrosm MexIy CKpElMBAIOUIMMHCA MPSIMBIMUA. YTIOJ MEXIy HOpsIMOH H
IUIOCKOCTBIO.

- Yros Mexay IIOCKOCTAMU

CamocrosrenbHas padora oOyuaronuxcs: [1oAr0TOBUTH MpE3eHTaIMNU 110 TEMaM:
-[IpeoOpazoBanye CHMMETPHH B IIPOCTPAHCTBE.
-/IBmxeHue B ipocTpancTBe. [lapasiebHbIH IepeHoc B IPOCTPAHCTBE.

Tema 3.2.
Bekrtops! B mpocTpaHCTBE

Conep:xanye V4e0HOro MaTepHuaaa

1. | Bexrops! B mpocTpaHcTBe. JleficTBUS HaJl BEKTOPAMH B POCTPAHCTBE. YTOJ
MEXJy BEKTOPAMHU.

2. | KoMruianapHeie BeKTOpBI. PasnoxkeHune BEKTOpa 10 TPEM HEKOMIUIAHAPHBIM
BEKTOPaM

3. | YpaBHeHHE IIOCKOCTH

IIpakTuueckue 3aHATUSL.

- JleficTBus Hazx BEKTOpaMU B IPOCTPAHCTBE.

- Yron Mexy BEKTOpaMH.

- PaznoxeHnue BekTOpa 1o TpeM HEKOMIUIAHAPHBIM
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CamocTosTenpHast paboTa 00yJaronuXcs:
CocTaBuUTh OTMIOPHBIH KOHCIIEKT M BBIMOJHUTH 33JaHus 0 TeMaMm: «Pa3znoxeHne
BEKTOpA 110 JBYM HEKOJUTMHEAPHBIM BEKTOPAM)

Pasnen 4.
Hagama
MaTEMAaTHYECKOTO aHaJIN3a

29(+14)

Tema 4.1
[IpousBonHas.

Cojaep:xaHnye v4e0HOro MaTepuaaa

1. | TlocnegoBaTenbHOCTH. CIOCOOKI 3aJaHUS U CBOMCTBA YHUCIOBLIX
nocneaoBareiabHocTel. [loHsTHE O Tpeene mocnea0BaTeIbHOCTH.
CyMMHpOBaHUE MOCIeI0BaTEIbHOCTEH. beckoHeuHO yOBIBaromas
reoMeTpUYEeCcKasl MPOrpeCChsl U e¢ CyMMa.

2. | Ilpupamenue pynkmum. [loHsTHE 0 KacaTenbHOH K rpaduKy QyHKITHH.
MTrHoBeHHasd CKODOCTb ABKeHU. [TponsBonnas. [IpaBuna BEIYUCIEHUS

[Ipaktuueckue 3aHsATusA. Pemenue 3amad Ha HaxXxOXKIEHUE IPOU3BOJHOM,
HCTIONB3YS OIIpEIeIICHIE U IPABUIIA BEIYHCIICHAS IPOU3BOJHBIX.

CamocrosTenbHast paboTa 00ydJaroIXcsi:
Cucremarnueckast IpopadOTKa KOHCIEKTOB, PEIICHHE 3a/1ad Ha BHIYUCIICHHE

3. | TIpousBoaHas ciaoxuoi GyHKIMHU. [TpOM3BOAHEIE TDUTOHOMETPUYECKUX

[MpakTryeckue 3anaTus. Permenue 3amad 1o reme:
- [Ipou3BoHAs CIOXKHOHN PYHKITUH.
- [Ipon3BoiHBIC TPUTOHOMETPHUUECKHUX (DYHKIHH.

NN

CamocTosTenbHas pabota 00yJarommxcs.
BBINONMHATS HHAMBUIYAIBHBIC 3aJaHHS 110 TeMe: «BrrancieHne npon3BoHOM
CJIOKHBIX (PYHKIHI.

Tema 4.2
IIpumenenue
HEIPEPBIBHOCTU U
MIPOU3BOHOM

Conep:xaHue y4eOHOro MaTepuaJsia

1. | IIpumenenue HenpepbiBHOCTH. KacaTensHas k rpaduky ¢yHkuu. [IpusHak
Bo3pacTanus (yObBaHMA) GyHKIUH. KpuTHdeckue TOYKH PyHKIHIH,
MaKCHMYyMbl i MUHUMYMBI.

IIpakTuueckue 3aHATUS.
- KacarenpHas k rpaduky GyHKIHY.
- Kputnueckre Touky GyHKINHN, MAKCUMYMBI I MUHUMYMBI.

CamocrosTenpHast paboTa 00y4JaroIIXCsi:
CocTaBUTH TE3UCHI M BBITIOIHUTH YIPAaXXKHEHUS 110 TeMme: «IIpnbmmkeHHbIe
BBIYUCIICHUS).

2. | UccnenoBanue GpyHKIMH ¢ TTOMOIIBIO TPOU3BOAHON. Hanbonbiiee u
HaMMEHbIIIee 3HauUeHHe (QyHKIINN

[IpakTrueckue 3ansTus. Pemenue 3anay mo remam:
-UccnenoBanue GyHKIUH C TOMOIIBIO MPOU3BOTHOM
-HaxosxieHne HaubobIIero ¥ HauMeHbLIEro 3HAYCHUH (DYHKIHH.

KonTpoabnas padora no teme Ne 4: «I[Ipou3BoaHasi ¥ €€ NpUMEHEHU e

CamocrosrenbHas paboTa 00ydJaromXcst:
Cucremarnueckas IpopabOTKa KOHCIIEKTOB U BBIITOJIHEHUE 3aaHUH IO TeMe:
«I[IpuMeHeHne TPON3BOAHON K MCCIICTOBAHUIO (DYHKIIHI».

Tema4.3
[lepBooOpasnas

Conep:xanue vV4e0HOro MaTepuaaa

1. | Ompenenenne nepBoodpasHoit. OCHOBHOE CBOICTBO mepBooOpa3Hoii. Tpu
MIpaBUJIa HAXOXKICHUS TIEPBOOOPA3HBIX.

IIpaktuaeckue 3ansaTus. OCHOBHOE CBOMCTBO nepBooOpaszHoit. Tpu npaBuna
HAXO0KJICHUS IEPBOOOPA3HBIX.

CamocrosrenbHast paboTa 00ydJaromXxcsi:

[MoaroroBuTh KOKIaA M Mpe3eHTaHIo 1o TeMe: «VcTopuueckue cBeJeHUs O
IepBOOOPa3HON.

Pemenye 3a1a4 Ha HaX0XKACHHE IEPBOOOPA3HOIA.

Tema 4.4
HnTerpan

Conep:xaHue y4eOHOr0 MaTepuaja

1. | INousTHe KPUBOIMHEHHOW Tpamenuu. [omans KpUBOIWHEHHON Tparneuy.
Wuterpan. ®opmyna Herotona — Jleitbuuma. [Ipumenenue Gopmyist
Herorona - JIeiiOHMIIa Iy HAX0KIEHNUH IIIOIIAIN KDUBOJINHENHON

IIpaxkTryeckue 3aHsATUA. Pemenne 3aqau Ha BEIYUCIIEHNE UHTErpaia U MIoMaau
KPUBOJIMHENHON Tpanenuu.

KonTpouabHasi padora Ne 5 mo Teme: «IlepBooOpa3Hasi 1 HHTErpaan»
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CamocTosTenpHast paboTa 00yJaronuXcs:
BpinosuuTh 3a1anust 1o Teme: «IIpiMeHeHus HHTerpaiay

2

Paznen 5. 10(+5)
MHoOrorpasHuku  Teia
BpaIlICHHS
Tema 5.1 ConepxaHue Y4eGHOI0 MaTepuaJa 2 2
MHOTOTpaHHHUKH. 1. | JAsyrpanusiii yroa. TpexrpaHHbIi 1 MHOTOTPAHHBIN yIiibl. MHOTOTPaHHUKY.
[Tpuzma. M300paskeHne MpU3MBI U IIOCTPOCHHUE ee ceueHuid. [Ipsamas npusma.
[apannenenunen. [IpsiMoyronbHbIN Tapasuienenune].
[Ipaktuueckue 3ansatus. Pemenue 3amad no teme: «llpusma. Ilpsamas npuzma. 2
[Tapasnenenunen. IpsMoyronbHbli napasienenunen.
CamocrosrenbHas paboTa 00ydJarOmuXCs: 1
Koncnexr Tem: «LleHTpansHas cHMMETpHs Iapajuienenunena», «Cummerpus
MIPSMOYTOJIBHOTO TapajlIeIeIUIeay.
2. | Ilmpamupa. [TocTpoeHne mupaMuIBl U €€ INIOCKUX CeYeHUH. Y cedeHHas 1 2
nupamuza. [IpaBuwibHas mupaMua.
[Ipaktuueckue 3ansatus. Pemenue 3apay no teme: «Ilupamuna. ¥Yceuennas 1
nupamuaa. [IpaBuiibHast mUpaMuaay.
CamocrosrenbHas paboTa 00yJarOMUXCs: 2
[ToaroroBuTs npe3eHTanuo mo Teme: «IIpaBuiIbHBIE MHOTOTPAaHHUKIY.
Tema 5.2 Conep:xanue yieOHOro MaTepuasia 1 2
Tena 1 NOBEPXHOCTH 1. | Humunap. Cedenus nuiauHApa miockocTsiMu.. Konyc. CedeHue koHyca
BpAICHHU mwiockocTsamu. llap. Ceuenune mapa miockoctero. CummeTpus mapa.
[Ipaktuueckue 3ansTus. Pemenwe 3amau mo temam: «llununapy», «Konycy, 1
«Iapy.
KonrpoabHas padora Ne 6 no teme: «MHOrOrpaHHMKH M TeJI1a BpalleHUs» 2
CamocrosTenbHas padoTa 00yYarOIIUXCS: 2
IToaroroBuTh KOHCTIEKT TeM: «KacaTenbHas MI0CKOCTh K Iapy. Brnrcanusie u
onucaHHble MHOTOrpaHHuKH. [lepeceueHue aByX chepy.
Pa3znen 6. 18(+6)
V3mepenns B reoOMeTpuH
Tema 6.1. Conep:xxaHue yieOHOr0 MaTepuaia 2 2
O6némer Muororpanauko | 1. | Ilonsatue o6bema. O0beM NPAMOYronbHOro Napajienenumneaa. Oobem
HaKJIOHHOTO napautenenunena. O6veM npusMbl. PaBHOBenMKIE Temna.
[MpakTHyeckue 3aHATHS. 6
Pemenne 3amau mo temam: «OO0beMm mapamnenenumnena», «O0beM MPUMBIY,
«O0BeM NHPaMUIBD».
CamocrosrenbHas paboTa 00yJaroIIIXCs: 4
W3yunts MaTepuai 1 BBIIOJHUTH 3aJaHus 110 TeMaM: «O0bEM yceuEHHOM
npaMuap», «O0beMbl T0JOOHBIX TEID.
Tema 6.2. 1. | O6vem mmmuHIpa. O0BEM KoHyCca. O0BeM mapa. [Inomans 60xoBoOI 2 2
OOBEMBI U TOBEPXHOCTH MOBEPXHOCTH IMIMHApa. [1onaas 60koBoi oBepXHOCTH KOHYca [Inomans
TeJl BpaleHUs cepsl.
IIpaxTryeckue 3anaTus. Pemenue 3amaq mo remMam: «O0beM U IO 1b GOKOBOH 6
MTOBEPXHOCTH IMINHIIpa», «O0BEM U MmIomaas OOKOBOI MOBEPXHOCTH KOHYCa,
«O06peM mapa u miomaas cheps»
KonTtpoabHasi pagora Ne7 no teme «O0béMbI M MJOMIAAHM MOBEPXHOCTH 2
CamocrosrenbHas paboTa 00yJarOMIAXCS: 2
W3yunte MaTepuan U BEIOIHUTH 3aaHus 1Mo TeMe: «O0beM yceueHHOTOo
KoHyca», «O0BbEM I1apOBOr0 CETMEHTA M CEKTOPay.
Paznen 7. 4
Pa3zeutue nonsTus o
quciIe
ConepxaHue y1eGHOT0 MaTepHaJa:
Lensle 1 pannonansHble yncna. [lelicTBuTenbHble yncia. [IpubnmkeHHbIe 2 2
BbIUMCIIEHHUsI. KOMIIIEKCHBIE YHCIa
[IpaxkTrueckue 3ausaTHA. Pemenne 3amay o teme: «ApudMeTnaeckue qeicTBus 2

HaJI YMCIaMH, HaX0XK/ICHHE NPUOIIKEHHBIX 3HAYCHNH BEIMYHMH U ITOTPEITHOCTEH
BBIUMCIICHUH (a0COTIOTHON M OTHOCHUTEIHFHOMN ), CpaBHEHHE YMCIIOBBIX
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BBIPAKCHUN

Pa3znen 8. 21 (+6)
CreneHHbIE, TOKAa3aTENbHbIC
u Jjorapu(h)MUIECKre
¢$hyHKIIH
Tema 8.1. ConepxaHue Y4eGHOI0 MaTepuaJa 2 2
KopHu, cTeneHu 1. | KopeHns n — i1 cTenenu u ero cBoiictsa MppanunoHalibHbIe ypaBHEHHSI.
CrerneHpb ¢ palluOHAIBHBIM TIOKa3aTeleM
[MpaxTryeckue 3ansaTus. Perenue 3anad no remam: «KopeHb n — i CTENIEHN U ero 3
CBOHCTBaY, «/ppanuoHanbHble ypaBHEHUS», «CTEIEHb ¢ PallMOHAIBHBIM
MIOKa3aTeIeM
CamocrosrenbHas paboTa 00ydJarOmuXcs: 2
BrmonHenne 3agannii Ha mpeoOpa3oBaHue BEIPAKEHUH, COEPKAIIIX KOPHH 71 —
1 CTETIEHH U CTETIEHb C PAllMOHAIBHBIM NOKA3aTEIIEM.
Tema 8.2. Cojienkanue v4efHOr0 MaTenuaia 2 2
Jlorapugmsr. 1. | Tloka3aTenpHas GyHKIMA, ee CBO¥CTBA U rpaduk. Pemenne mokasaTenbHBIX
[MokaszaTenpHAS 0 ypaBHeHHI. PerieHne noka3arenbHbIX HEPABEHCTB.
JorapupmMudeckas [MpaxTryeckue 3ansnTus. Pemenue 3anau no remam: «llokasarenbHast QyHKIUS, 6
GyHKIHH. ee CBOMCTBa U rpaduK», «PenieHne nokazaTeabHbIX ypaBHEHHIY, «Pemenne
MO0Ka3aTeJIbHBIX HEPABEHCTBY.
CamocrosTenbHas paboTa 00yYarOIINXCS: 2
BrimonHeHue 3a1aHAi HA peIICHNE NTOKA3aTeNbHBIX YPaBHEHUH U HEPAaBEHCTB.
2. | Jlorapugmsl u ux cBoiictBa. Jlorapupmmdeckas QpyHKIH, ee CBOHCTBA U 2 2
rpaduk. Pemenune gorapuMUIecKux ypaBHEHNH 1 HEPABEHCTB.
[MpakTryeckne 3anaTus. Pemenue 3anaq o remam: «Jlorapudmsl n ux 4
CBOHCTBaY, «Pemenne gorapu(pMUIecKuX ypaBHEHUH U HEPABSHCTBY.
KontpoabHasi pa6ora no teme Ne 8: «IlokazarenbHasi u jorapupmuyeckas 2
GyHkumun».
CamocrosTenbHas padoTa 00yYarOIIUXCS: 2
CocTaBUTH ONOPHBIN KOHCTIEKT TeMbI «IIpon3BogHas oKa3aTeIbHON U
sorapu(pMUUYecKoil GYHKIMHU» U BBIIOJHHUTH 3aJaHUSI.
[MoaroToBuTH AOKNAA U Mpe3eHTalHIo 1o TeMe: «VIcTopust BOSHUKHOBEHHS
TIOHSITHS Jiorapudm»»
Pa3znen 9. 10 (+3)
KombunaTtopuka. Teopus
BEPOSITHOCTEM.
Maremarnyeckas
CTAaTHCTHKA
Tema 9.1. Copep:xaHue y4edOHOTo MaTepuasia
DrieMeHTbI KOMOMHATOPHKH OcHOBHbBIE TIOHATHS KOMOMHATOPHKH. 3aJadd Ha TOJCYET YHcia pa3MeIleHuH, 2 2
MIepeCcCTaHOBOK, coueTaHuil. Pemenne 3amad Ha mepebop BapuanToB. Popmyna
6uHoma HerotoHa. CBoiicTBa OMHOMUHANBHBIX KOA(MQHUIMEHTOB. TpeyrosbHUK
[Tackas.
IIpaktudeckue 3ansaTus. Pemenue 3a1au Ha MOACUYET YKCIA pa3MELEHUH, 1
11epeCcTaHOBOK, COUETaHU I
CamocTtosTenpHast paboTa 00ydJaronuXcs: 1
Pemrenue 3a/1a4 Ha MOJICYET YMCIIA pa3MEIICHHUI, MEPEeCTaHOBOK, COYCTAaHUH
Tema 9.2. Coaep:xanue yue0OHOT0 MaTepuasa
ONeMEHTBI TEOpUH CoObITHE, BEpOSTHOCTH COOBITHS, CTI0KEHNE M YMHOKEHHE BEPOSITHOCTEH. 2 2
BEPOSATHOCTEH IIpakTuueckue 3ansTus. Pemenue 3agau no teme «Kiaccuueckoe omnpejesieHue 2
BEPOSITHOCTH. [IpMEHEHHE JJIEMEHTOB KOMOHMHATOPHUKH K HaXOXKIAECHHIO
BEPOSITHOCTI
CamocrosrensHast paboTa 00y4JaromXCsi: 2
Pemenue 3a1a4 o TemMe «IEMEHTHl TEOPHH BEPOSITHOCTEH»
Tema 9.3. Conep:xanue yue0HOTr0 MaTepHuaJia
DIeMEHTBI MaTeMaTUIECKOH | TIpencraBieHne JaHHBIX (TaOJIUIIBL, AUArPAMMBL, TPapUKH) 3 2
CTaTHCTHKH
156(+54)
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JUis  XapakTEepUCTUKU YPOBHS OCBOCHHUA Y4YEOHOro Marepualia HCIONb3YIOTCS
cieayromnme 0003HaYEHUS:

1. — 03HAaKOMUTENBHBIN (y3HABAaHUE paHEe H3yUYEHHBIX OOBEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIN (BBINOJIHEHUE JEATEIBHOCTH N0 00pa3ily, MHCTPYKLIHUUA WU TOJ

PYKOBOJICTBOM)
3. — MPOAYKTUBHBIN (TUIAHUPOBAHHME U CAMOCTOSITENIbHOE BBITIOJIHEHUE JIEATEIHHOCTH,

pelieHrue nMpooJIeMHBIX 3a1a4)
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3. YCJI0BUA PEAJIMBAIIUU ITPOT'PAMMBI JTUCHUITIJINHBI

3.1. TpeGoBanussi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 1o
Peanuzanus nporpaMMbl AUCHUILUIMHBI TpeOyeT HAIMYUS Y4eOHOro KabuHeTa
MaTeMaTHKH
O6opynoBanne yueOHOTO KaOUHETA:
—  paboune MecTa M0 KOJIMYECTBY O0YHArOIIUXCS
—  pabodee MeCTO MpenoiaBaTens
—  KOMIUJIEKT y4eOHO-METOUUECKON JOKYMEHTAIIHH;
—  HanIAgHbIE NOCOOMS: IEMOHCTPALMOHHBIE TIJIaKaThl, pa31aTOYHbI MaTEpHal;
TexHruecKue cpeacTsa 00ydeHus:
—  KOMIIBIOTEP, MYJIbTUMEINA KOMILIEKC, MHTEPAaKTUBHAs JOCKa.

3.2. UudopmanmonHoe odecrneyeHue 00ydeHUsI

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OcHoéHble UCMOYHUKU:

1. bammakoB M.M. Maremartuka: y4eOHUK ISl CTYl. YUPEKICHUU cpen. mpod.
oOpazoBanus. 9-¢ u3., crep.- M.: U3marenbckuii meHTp «Akamemusy, 2014,

2. Artanacsa JI. C. T'eomerpums. 10-11 xmaccer: ydeb. mist oGmieoOpa3oBar.
yupexaeHuil: 6a3oBbiii U npoduibHbil ypoBHU ['eomerpus. 10-11 kiaccer:
yuae0. a1 00111e00pa3oBaT. yUpeKaeHu: 0a30BbIi 1 MPO(UIBHBIN YPOBHHU.

3. bammakoB M.M. Marematuka. 3agaunuk. YdeOHoe mocobome OUI]
«Axanemus», 2013.

4. Usne b.M., Caaksu C.M., HIBapuOypn C.M. JIunaktudeckue Matepuaibl 1Mo
anreOpe u HayanaMm aHanuza i 10 kimacca.— M.: IIpocsenienue, 2015.

5. Usnes b.M., Caaksu C.M., llIBapudypn C.U. lunaktuueckue Matepualibl 1o
anredpe u Havana ananu3a s 11 kmacca. — M.: Tlpocsemenue, 2015.

6. [ToramoB M.K. Anrebpa u Hauajga MaTeMaTU4eCcKoro aHaiausa. JumakTuaeckue
Matepuanbl. 10 kiacc: ©0a30Bbld U npodui. YpOBHU.— S5-€ W3-
M.:Ilpocsemenne, 2014.——159 c.

7. TloramoB M. K. Anre6pa u Hadana MaTeMaTu4ecKoro aHanusa. Jumakruaeckue
Marepuanbl.ll  kjmacc: 0a3oBbld W nmpodui.  YpOBHH.— 5-€  U3A.—
M.:IIpocsemenue, 2015.-189c.

Jlonoanumenvuvie UCMoOYHUKU:

1. Konmmoropo A.H., AbpamoB A.M., dyauuue FO.I1. u np.: mox pen. A.H.
KonMoropoBa. Anrebpa u Haudajia MaremMaTudyeckoro anaimza. 10-11 kmacchr:
y4ae0. 7151 001eo0pa3oBaT. YUpeKISHUN ¢ PWIL. Ha AJIEKTPOHHOM HOCUTENE. —
21-e w3n.- M.: [Ipoceemnienue, 2012. — 384 c.

2. BecenoBckuii C. b.. ['eomeTpusi: qTumakTHUYeCKHEe MaTepHUalibl MO0 T€OMETPUHU
mis 10 kmacca / C.b. Becemockuii, B.J[. Ps6unnckas.- M.: IlpocBemenue
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2012.

3. Becenosckuit C. b. ['eomeTpus: nuakTHUYeCKUE MaTepHaIbl 110 TEOMETPUU IS
11 xmacca / C.b. Becenockuii, B.J[. Psounnckas.- M.: IIpoceemenue 2012.

4, Maremaruka. bousbmiol sHuukmonegudeckuii cioapw/I'n. pen. IIpoxopos
10.B. — 5-¢ u3n. — M.: bonwmasa Poccuiickas sHiukiioneaus, 2010

5. IMoranmoB M. K. Anre6pa 1 Hadana MaTeMaTU4ecKoro aHanusa. Junakruaeckue
maTtepuaibl. 10 kmacc: 0a3oBbiii u mpodui. ypoBuu /M.K. Iloramos, A.B.
[lleBkuH. — 5-¢ u3a. - M.:Ilpocsemenune, 2011.-159c.

6. IloramoB M. K. Anre6pa u Hayana MaTeMaTH4eCKOro aHaiau3a. JumakTunyeckue
matepuanbl. 11 kmacc: 0a3oBbiii W npodwin. ypoBau /M.K. Ilortamos, A.B.
[lleBkuH. — 5-¢ uza.— M.:Ilpoceemienue, 2011.-189c.

Hnmepuem-pecypcul:

1. http://www.ru.wikipedia.org CBoOogHass yHHBEpcajabHas JSHIUKIOMIEIHS,
HaIKMCaHHas Ha PYCCKOM SI3BIKE.

2. http://www.Allmath.ru — sro maremartuveckuii mopTajg, Ha KOTOPOM BBI
HaiiieTe 000k MaTeprai o MaTeMaTHYCCKUM JTUCIIUTLTMHAM.

3. http://www.math.ru/ Ha caiite Bbl HaiaéTe KHWUTH, BUIEO-JIEKIUH,
3aHUMAaTeIbHbIC MaTeMaTH4ecKue (DakThl, pa3jMyHbIC MO YPOBHIO W TEMAaTHKE
3a7aud, OT/ECJIbHbIC HCTOPUU W3 KHM3HH YYEHBIX — BCE TO, YTO ITOMOXKET
OKYHYTBCS B YIMBUTECIIBHBIN U YBICKATCIbHBIA MUP MATCMATHKH.

4. http://www.bymath.net DtoT caliT — cpeaHsisi MareMaTuyeckash WHTCPHET-
IIKOJIa, B KOTOPOM BbI MOJKETE YUUTHCS, HE BBIXOAS U3 J0MYy. B oTiuume ot
IpYrUX CaWTOB 3/J€Ch COAEpPXKATCA BCE HEOOXOAUMBbIE MaTepHalbl IO
3JIEMEHTAPHON MaTeMaTHKE B ITOJHOM 00bEME.

5. http://free-math.ru/ Jlrooutre wmatemaTtuky! WHTepecyiliTech MaTeMaTHKOM!
VYBaxaiite Marematuky! Mpl coOupaeM st Bac Tonbko camoe MOJE3HOE U
MHTEpPECHOE. YUUTECh C HaMu!

6. www. window. edu. ru Enunoe OkHO AOCTyma K 00pa30BaTelbHBIM pecypcam
Pocculickon ®@enepanumu.

7. http://www.school.edu.ru/catalog.asp Karamor o6pa3oBaTenibHbIl peCypcoB Ha
dbenepanbHoM «Poccuiickom 00111e00pa3oBaTeILHOM MOPTATIEY.
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHHUA TUCHUIIJIMHBI

KOHTpOJIb U OHEHKa pe3yjJbTaTOB OCBOCHMS AUCHHUILVIMHBI OCYIIECTBJIACTCH IpPenoaaBaTrejieM B IpoHecce
NMPOBEACHUA TPAKTHYECCKHUX 3aHATHH H .]IaﬁOpaTOpHI)IX paﬁoT, TCECTUPOBAHHUA, a TaKKE€ BbIINOJHCHUSA

Oﬁy‘laIOHIl/IMl/ICH HHIAUBUAYAJIBbHBIX 3a11aHm71, MPOEKTOB, HCCJIeI0BAHMIA.

Pe3yabTaThl 00y4yeHus
(ocBOEHHbBIE YMEHMNSI, YCBOCHHbIEC 3HAHMS)

DopMbI U

METOAbI KOHTPOJISA 1
OIIeHKHU pe3yJibTaTOB

o0yueHust
YMmenuns:

— BBINOJIHATH apu(MeTHdeckue JEHCTBUA HAJ 4YHUCIAMH, |— IOPAKTHYECKHE
coyeTas yYCTHbIE M THMCbMEHHBICE TIPUEMBI, HAXOJUTH 3AHATUS 1o
HpI/I6J'H/I)KCHHBIe SHAYCHUA  BCIWYMH W IIOIpCIIHOCTH peLIeHnIo 3a1a4,
BBIYMCIICHUH (aOCOIIOTHAsT M OTHOCHTEJbHAS), CpPaBHHBATH | _ TECTHpOBAHHE,
YHCIIOBBIE BBIPAKECHUS; . KOHTPOJTBHAS

— HaxoJWUTh  3HAYCHUS KOpHH,V CTETNleHHW,  Jiorapudma, paboTa;
TPUTOHOMETPUYECKUX BBIPAKECHHIN HA OCHOBE OIPEICIICHUS,

UCIIONB3Yd  TPU  HEOOXOJUMOCTH  HHCTPYMEHTAJIbHbBIC - AOMATHAA
CPE/ICTBA; IIOJB30BaThCA MPHUOIMIKCHHOM OLICHKOH IIpHU pabora.
MPAKTUYECKUX PacUeTax;

— BBINOJHATH  NPeoOpa3oBaHUS  BBIPAXKEHUM,  MPUMEHSS
dbopmyIbI, CBSI3aHHBIE  CO CBOMCTBaMH CTEICHEH,
J0rapu(MoB, TPUTOHOMETPUUSCKUX (YHKITHIA;

HCINO0JIb30BATh TMPUHOOPETEHHbIE 3HAHUSA W YMEHHMS B
NMPAKTHYECKON AesiITeJIbHOCTH U MOBCEeHEBHOM JKU3HU!

— JUIS  TIPaKTHYECKUX pacueToB IO QopMmysiaaM, BKIIOYAs
dbopmyIibl, colepIKalie CTENEeHH, paauKalibl, Jorapudmsl 1
TPUTOHOMETPUYECKHUE byHKIMNH, HCTIOJb3YS pH
HEOOXOJMMOCTH CIIPAaBOYHBIE MaTepHalbl M IPOCTEHIINE
BBIYHCIINTEIBHBIC YCTPONCTBA.

— BBIUMCJIATH 3HAUYE€HUE (PYHKLUUU IO 33JaHHOMY 3HAUEHUIO |— MPaKTUYECKHE
apryMeHTa MpU pa3IMYHbIX CIIOc00ax 3aAaHus (PyHKIIUH, 3AHSITHS 110

— OMNpeNeNaTh OCHOBHBIE CBOWCTBA YMCJIOBBIX (YHKIIUH, PEILIEHHIO 3a/1a4,
WUTFOCTPHUPOBATH UX Ha rpaduKax; — TeCTHpOBaHHE,

— CTPOUTH TpapuKu U3YUEHHBIX (DYHKIIMH, HILTIOCTPUPOBATH MO | _ KOHTPOJIbHASI
rpaduKy cBOMCTBA 3JIEMEHTAPHBIX (DYHKIIMIA; pabora;

- I/ICHOJ’IBSOBaTI: noHsATUEe (YHKIMU Il ONMUCAHUS W aHalu3a | _ OMAILIHSS
3aBUCHUMOCTEH BEJIMYMH; paGoTa.

HCITIOJBb30BATH HpHOﬁpeTeHHbIe 3HAHUA M YMCHHUA B
HpaKTquCKOﬁ JEATCJIBbHOCTU " HOBCC}IHeBHOﬁ JKU3HU.

— s ONMCAHWS C TMOMOUIIbI0  (DYHKUMH  pa3IMyHBIX
3aBUCUMOCTEM, IIPEICTABIICHHUS 1754 rpadudeck,
UHTEpPIpETalnu rpaduKoB.

— HAXOJWTh MPOU3BOIHBIC dJIEMEHTAPHBIX (QYHKITUIA;

IIPAKTHYECKUE
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— HUCIOJIB30BAaTh MPOWU3BOAHYIO JUISI HM3Y4YEHUS CBOWCTB 3aHATUA 1o
(GYHKIHMI 1 TOCTpOCHUS TpaUKOB; pElIeHUIO 3a/1ay,
— MPUMEHSTH MPOU3BOJHYIO JJIS MPOBEIACHUS MTPUOIUKEHHBIX TECTUPOBAHHE,
BBIYMCIICHUM, pelllaTh 3a/laud MPUKIATHOTO XapakTepa Ha KOHTPOJIbHAS
HAXOXKJEHUE HAaMOOJBIIET0 U HAMMEHBIIIETO 3HAYCHUS; pabota;
— BBIYUCIIATh B MPOCTEHIINX CIydyasx IUIOWAAM U O0OBEMBI C
WCTIOJIb30BAaHUEM OIPEJICIICHHOTO UHTETpaa;
HCMOJIb30BATh NPHOOPETEHHbIe 3HAHMS MW YMEHUS B
NPAKTHYECKOM 1eATeIbHOCTH U NOBCEAHEBHOM KU3HU IS
— pelIeHUs TPUKIAJHBIX 3a/lady, B TOM 4YHCIE COLUAIBHO-
PKOHOMHUYECKUX U  (UBUYECKUX, Ha HauOOJbIINE WU
HAaUMEHBIIME 3HAYEHUS, HA HAXOXKIECHUE CKOPOCTH U
YCKOPEHHUSI.
— peliaTh paluoHalIbHbIE, MMOKa3aTelbHbIC, JTOTapu(pMUUECKUE, MPaKTUYECKUE
TPUTOHOMETPUYECKUE YPABHEHUS, CBOASIINECS K JIMHEUHBIM 3AHSATHS 1o
W KBaJ[paTHbIM, a TaKXe€ aHAJIOTUYHbIE HEPaBEHCTBA U pelIeH IO 3a/1aY,
CHCTCMBI, 3 5 TECTUPOBAHUE,
— WCIOJIB30BaTh TrpadUUeCcCKUil METOJ| PEIICHUS YpaBHEHUU U KOHTPOJIbHAS
HEPABEHCTB; ) paboTa;
= H306pa>1<azb Ha KOOPAWHATHOW IUIOCKOCTH  PEILICHHS TOMAIHAS
ypaBHEHUI, HEPABEHCTB U CUCTEM C JIBYMSI HEU3BECTHBIMU; paboTa,
— COCTaBISAITb W pellaTb ypaBHEHHUS W  HEPaBEHCTBA,
CBSI3bIBAIOIINE HEM3BECTHBIC BEJIIMUMHBI B TEKCTOBBIX (B TOM
YHCJIe MPUKIIAIHBIX) 3a]a4ax.
HCMOJIb30BATh NPHOOPETEHHbIe 3HAHMS MW YMEHUS B
NMPAKTHYECKON AesITeJIbHOCTH M MOBCEAHEBHOM KU3HHU:
— JUI1  TOCTPOEHHUS UM HCCIENOBaHUS  MPOCTEUIIUX
MAaTeMaTHYECKUX MOJEIEH.
— pemiaTh MPOCTEHIME KOMOWHATOPHBIC 3aJaud METOJIO0M MPAKTUYECKUE
nepebopa, a TakkKe ¢ UCMOIb30BaHUEM U3BECTHBIX (HOPMYIT, 3aHATHS 1o
— BBIYUCIIATH B MPOCTEHIINX CIIydasix BEPOSTHOCTU COOBITHI PELIEHUIO 3a/1a4,
Ha OCHOBE IMOJCYETA YKCIIa UCXOJ0B; TECTHPOBAHIIE,
HCMOJIb30BaTh NPHOOPeTEeHHble 3HAHWUSI M YMEHHS B KOHTPOJIbHAs
NMPAKTHYECKON AeiITeJIbHOCTH M MOBCEIHEBHOM JKU3HU! pabora;
— A aHaau3a peaTbHbIX YHUCJIOBBIX JTAHHBIX, JIOMAIITHSIS
MIPEICTABJIICHHBIX B BUJIE IUAarpamMmMm, TpaduKoB; pabora.
— a”anm3a HHPOPMAIMK CTATUCTUYECKOTO XapaKTepa.
— pacmo3HaBaTh Ha 4YepTEkKax M MOJIENIX MPOCTPAHCTBEHHBIE - TPaKTHUYECKHUE
(OpMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C MX OMHCAHUSIMHU, 3aHSATHS 1o
M300paKEHUSMU; pEIIEHHIO 3a/1aY,
— OMUCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSIMBIX U TJIOCKOCTEHN TECTHPOBAHHE,

B [IPOCTPAHCTBE;

KOHTPOJIbHAS
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— aHAJIM3UPOBATh B  NPOCTEUINMX  CiIydasX  B3aMMHOE
pacrosoxeHnue 0ObeKTOB B MPOCTPAHCTBE;

— u300pakaTh OCHOBHBIE MHOTOTPAHHMKH M KpPYIJIbIE TeJja;
BBITIOJIHATH YEPTEKU 10 YCIOBUSIM 3a/1ay;

— peuiathb MJIAHUMETPUUECKHUE n npocTenime
CTEepEOMETPUYECKHE 3a7a4l Ha HaXOKJICHUE T€OMETPUUECKUX
BEJIMYUH (JIJTUH, YTJIOB, TJIOMAeH, 00BEMOB);

— WUCIOJIB30BaTh MPU PEIICHUU CTEPEOMETPHUUECKUX 3ajad
MJIaHUMETPUIECKUE (aKThl M METO/IBI;

— MIPOBOJIUTH JIOKA3aTEIIbHBIE PACCYXKICHUSI B XOJI€ PEIICHUS
3aj1ad4;

HCMO0JIb30BaTh MNPUOOPETEHHbIE 3HAHMA M YMEHHSI B
NPaAKTHYECKOI 1eITeJTbHOCTH ¥ MOBCETHEBHOI KU3HM:

— IS WCCIIETOBAHMS (MoeTMpOBaHWS ) HECJIOKHBIX
MPAKTUYECKUX CUTYyalluil Ha OCHOBE M3YYEHHBIX (POpMyN U
CBOMCTB (uryp;

— BBIYMCJICHUS OOBEMOB W  IUIOHIQIEW  IMOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEJI MPHU PEIICHUH MPAKTHICCKUX 3aj1ad,
UCTIOJIB3Ys ~ NpU  HEOOXOJUMOCTH  CIPABOYHUKH |
BBIYHCIIUTEIBHBIE YCTPOUCTBA.

pabora;
JOMAIITHSS
paborTa.

3HaHuA:

— 3HAaYCHWE MATeMaTUYCCKOW HAyKu I pPEIIeHUs 3aad,
BO3HUKAIOIINX B TCOPUH M TPAKTHUKE, IMUPOTY M B TO KE
BpeMsl OTPAaHUYCHHOCTh TIPUMEHEHUS MaTeMaTHYeCKUX
METOJIOB K aHAJIU3Y U HUCCIICIOBAHUIO MTPOIIECCOB U SBJICHUH
B IIPUPO/IE U OOIIECTBE;

— 3HA4YCHHWE IMPAKTUKA W BOIPOCOB, BO3HHMKAIONIMX B CaMOU
MaTeMaTHKe  JIi  (QOPMHUpPOBAaHUSA W Pa3BHUTHA
MaTEMaTHYECKOH HAyKW; WCTOPHIO Pa3BUTHUS TOHSATHSA
qrca, CO3JIaHMSI MaTEeMaTUYECKOTO aHaJm3a,
BO3HUKHOBEHUS U Pa3BUTHS FCOMETPHH;

— YHHBEpCATbHBIN XapakTep 3aKOHOB JIOTUKH
MaTEMaTHYECKHUX PACCYKIACHHMA, NX IPUMEHUMOCTh BO BCEX
00J1aCTSAX YeJIOBEUSCKOM IeATeIHbHOCTH;

— BEPOATHOCTHBIH  XapakTep  pa3jiMuHbIX  IPOIECCOB
OKPYIKaIOIIEro MUpA.

IPAKTHYECKHE
3aHSITHS 1o
PEIICHUIO 3a/1a4
TECTUPOBAHHE
BBITIOJTHCHHE
WHIHBH Ty JIbHOT
0 3aJIaHMsI
KOHTPOJIbHAS
pabora;

Hrtorosas arrecranys yCBOCHHbBIX 3HAHUM U OCBOCHHBIX
YMEHUH

3K3aMCH
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