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1. OBIIASI XAPAKTEPMCTHUKA IPUMEPHOI PABOYEI TPOTPAMMBI
YYEBHOM JUCLUATIJIUHBI
«MareMaTukKa»

1. ObsacTh NpUMeHeHUs! IPUMEPHOil POrpaMMbl

[IpumepHas mporpamMma y4eOHOW JAMCHUIUIMHBI —SBJISCTCS YacThl0  MPHUMEPHOM
aIanTHPOBAaHHOKW  00pa3zoBaTebHON TmporpamMmmbel B cooTBeTcTBUU ¢ DI'OC  yueOHOM
micuuMiiiHel - «MaremaTtuka» — OpelHa3HayeHa A8 M3Y4YEeHHd ~— MaTeMaThKu B
npoecCHOHANBHBIX  00pPa30BaTENBHBIX OpraHU3alMiX, PEATU3YIOIX 00pa30BaTEIbHYIO
porpaMMmy  cpeaHero ooOmero oOpa3oBaHMsi B IpeAelaX OCBOEGHHUS  OCHOBHOM
npodeccuoHaNbHOM 00pa30BaTEeNbHON MPOTPaMMBI Ha 0a3e OCHOBHOTO OOIIEro o0pa3oBaHUs
P TIOJrOTOBKE KBAJTM(UIMPOBAHHBIX pab0ouMX, ciayxkamux no npogeccun 09.01.03 Macrep 1o
00pabotke 1uppoBoit nHGOpMAaIUH.

[Iporpamma y4eOHOM IUCHMILIMHBI MOXET OBbITh MCIOJB30BaHa B Mpo(deccuoHaTbHOM
MOATOTOBKE JIIOJIEH C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSl, MHBIWJIOB U JMI[ C
HapyILIEHUSIMH OMOPHO-/IBUraTEeNILHOTO amnmapara.

2. MecTo AWCHMIUIMHBI B CTPYKTYpe NPHMEPHOIHl aJanTHPOBAHHOW 00pa3oBaTeILHOM
NMPorpamMmbi:

JuctunnuHa sBIsSieTCs 0011e00pa30BaTebHOM JAUCITUIUIMHONM MaTeMaTHYeCKOro © O0OIIero
€CTECTBEHHO-HAYYHOTO IIUKJIA.

3. Heau 1 ni1anHupyeMble pe3yJbTAThl 0CBOCHHS TUCHUILIHHBI:

eJu:

—o0ecnieueHue cOpMUPOBAHHOCTHU MPEICTABICHHUNA O COITUAIBHBIX, KyIbTYPHBIX U

UCTOpUYECKUX (PaKTOpax CTAHOBJICHUS] MATEMAaTUKU;

—o0ecnieueHue c(OpMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUYECKOTO u
MaTeMaTH4eCKOrO MBIIIJICHHUS;

—o0ecrnieueHne COOPMUPOBAHHOCTH YMEHHH MPUMEHATh IOJIYYE€HHbIE 3HAHHS MpU
pELICHUU pa3IMYHbIX 33/a4;

—o0ecnieueHue choOpMUPOBAHHOCTH MIPEACTABICHHI O MaTeMaTUKe KaK 4acTH o01iie-

YeJI0BEYECKOU KyJIbTYpPbl, YHUBEPCAILHOM SI3bIKE HayKH, MIO3BOJISIOLIEM OIMUCHIBATD

Y U3y4aTh peajbHbIe MPOLECCHI U SBICHHUS.

3agavu:

- CHUCTCMATHU3UPOBATDH CBCACHHA O YHCJIaX, I/ISY‘II/ITB HOBBIC U 06061HI/ITB paHee
HSYHGHHLIG OIICpanvu Haa YuCliaMu

- CHUCTCMATU3HUPOBATH H paCcliupuTb CBCACHUA O (i)y'HKHI/I}IX, COBCPHICHCTBOBATDH
rpa(l)nquKI/Ie YMCHI/IH; IIO3HAKOMUTHCA C OCHOBHBIMHU HUACAMU U MECTOAAMHU MATEMATHUUYCCKOI'O
daHaJlIn3a B O6’beMe, IIO3BOJIAIOIIEM HCCIIEA0OBATH BHeMeHTapHBIe (1)YHKI_II/II/I u peIJ_IaTL
HpOCTCﬁLHPIe FCOMeTpI/I‘-IeCKI/Ie, (1)I/I3I/I‘ICCKI/IG nu I[pyl“I/Ie l'IpI/IKJ'Ia,[[HLIe 3aJa4u,

- COBepIJ_IeHCTBOBaTB TCXHI/IKy anre6pa1/1qec1<nx HpeO6paSOBaHI/II7I JJISA peIJ_IeHI/I}I
ypaBHeHPIfI, HepaBeHCTB n CHCTECM, CHOCO6HOCTB CTpOI/ITL n HuccjaeaoBaThb HpOCTefIIHI/Ie
MAaTEMATUUYCCKUEC MOACIN HpI/I peLHeHI/II/I HpI/IKJ'IaI[HLIX 3aJda4d, 3aJad HN3 CMCXKHBIX H
CIICHUAJIBbHBIX TUCHUIIIIWH,

- copMHpOBaTh HArJsIIHBIE NPEJCTABICHHUS O TMPOCTPAHCTBEHHBIX (Urypax u
1/13yquI/Ie nux CBOI>'ICTB,, cnoco6ax T COMeTpI/I‘-IeCKI/IX I/I3MepeHI/II71, KOOpI[I/IHaTHOFO nu BCKTOpHOFO
METOI0B IJIA peI_HeHI/ISI MATEMATHYCCKUX U HpI/IKHaI[HBIX 3aJa4,

- C(I)OpMI/IpOBaTB KOM6I/IHaTOpHLIC yMCHI/IH, HpCI[CTaBJ'IeHI/I}I 0 Bepo}ITHOCTHO-
CTAaTUCTUUYCCKUX 3aKOHOMepHOCT}IX OI(pY)KaIOI_HCF (0] MI/Ipa.



B pe3yiabTaTre 0CBOCHHS JHCHHMILIMHBI 00VYAIOIIMICA 10JIKE€H 3HATh.

3HAYCHHUC MaTeMaTI/IquKOﬁ HayKI/I JUJIS pemeHmI 3a4a4, BO3HHMKAIOIIUX B TeOpI/II/I 158
HpaKTI/IKe; H_II/IpOTy U B TO XKC BpeMH OFpaHI/I‘-IeHHOCTB HpI/IMeHCHI/ISI MaTEMAaTUYCCKUX
METO/JIOB K aHAJIU3Y M MCCIIEIOBAHUIO MPOIECCOB U SIBJICHUH B MIPUPO/IE U OOIIECTBE;
3HAYCHHUC HpaKTI/IKI/I nu BOHpOCOB, BO3HHUKAKIIIUX B CaMOI\/JI MaTEeMaTuKe IJIsd q)OpMI/IpOBaHI/Iﬂ
158 pa3BI/ITI/I$I M&TCM&TH‘ICCKOﬁ HayKI/I, I/ICTOpI/IIO pa3BI/ITI/I$I IIOHATHUA YHCJIa, CO3aaHUuA
MaTEMATHYCCKOI'O aHajIn3a, BOBHUKHOBCHU S U pa3BI/ITI/I$I FGOMCTpI/II/I;

YHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTMKA MATeMaTU4YECKUX paCCYKACHHM, HX
MIPUMEHUMOCTB BO BCEX 00JIACTAX UYETOBEYECKOM ACATEIbHOCTH;

BEPOSTHOCTHBIN XapaKTep pa3IMYHBIX MPOIIECCOB OKPYKAIOIIETO MUPA.

B pe3yjbTaTe 0CBOCHHS JMCUUILIMHBI 00YYAIOUIMIiCH 10J17KEH YMETh:

BBITIOJTHATE apu(pMeTHIeCKHe JECHCTBHS HAJ YHCIaMHU, COYETasl yCTHBIE M MUCHMEHHBIC
MPUEMBbI;, HaXOIUTh NPUOIMKCHHBIC 3HAYEHUS BEJWYMH W TOTPEUTHOCTH BBIYUCICHHUN
(aOcotoTHAs U OTHOCUTEIIbHAS ); CPABHUBATH YMCIIOBBIE BBIPAYKEHMUS;

HAXOJIUTh 3HAYCHUSI KOPHS, CTETICHH, JIoTapu(Ma, TPUTOHOMETPUIECKUX BBIPAKEHUH Ha
OCHOBE OTPEICTICHHS, MCIIOJIB3Ysl TPH HEOOXOTMMOCTH WHCTPYMEHTAJIbHBIE CPE/ICTBA;
MOJIL30BAThCS PUOIMIKEHHOW OIIEHKOH MTPH MPAKTUIECKUX pacyeTax;

BEITIOJTHATh NTPEOOpa30OBaHUsl BBIPAKCHUH, TPUMEHSS (QOPMYJBI, CBS3aHHBIE CO
CBOMCTBaMHM cTeIeHeH, Jorapu(pmMoB, TPUTOHOMETPUYECKUX (DYHKIIMT;

BBIUMCIIATH 3HAUYeHUE (PYHKIHMU TIO 33JaHHOMY 3HAUEHHWIO apTyMEHTa IMPH Pa3TUYHBIX
croco0ax 3amaHus QyHKINH,

OTIPEIeNIATh OCHOBHBIE CBOMCTBAa YHUCIOBBIX (YHKIUH, WIUIIOCTPUPOBATh HX Ha
rpadukax;

CTpouTh TpadUKH H3Y4YEHHBIX (YHKIUH, WUIIOCTPUPOBATH IO TpaduKy CBOKMCTBA
AJIeMEHTapHBIX QYHKITUH;

MCIO0JIb30BATh MOHATHE (DYHKIIMH JUIsl OTIMCAHUS U aHAJIM3a 3aBUCUMOCTEN BEJINYMH;
HaXOJHUTh MPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIINA;

WCII0JIb30BaTh MTPOU3BOIHYIO JUIS U3YyUEHHs CBOUCTB (DYHKIIMI U MOCTPOCHHUS TPaUKOB;
MPUMEHATh MPOU3BOJHYIO MJIsi MPOBEIACHHS MPUOIMKEHHBIX BBIUMCICHH, pelaTh
3alaud NPUKIAJHOTO XapakTepa Ha HaxXoKJeHHWe HauOOJbLIIEr0 W HAaWMEHBIIETO
3HAYCHUS;

BBIYHCIATh B MPOCTEUIIMX CydasX IUIOMAAM M OObEMbl C HCIOJIb30BAaHUEM
OTIpeIeIEHHOTO UHTErpaa;

pelarh paluoHaIbHBIC, [OKa3aTelabHbIe, JOrapuOMUYECKUE, TPUTOHOMETPUUYECKUE
ypaBHEHUS, CBOJAIIMECS K JIMHEHHBIM M KBaJgpaTHBIM, a TakKe aHaJIOTUYHbIe
HEPaBEHCTBA U CUCTEMBI;

WCIO0JIb30BaTh IpadUuecKuil METO ] pelIeHNs ypaBHEHUH U HEPABEHCTB;

n300pakaTh Ha KOOPIAMHATHON MJIOCKOCTH PELICHUs YpaBHEHHUH, HEPABEHCTB M CUCTEM C
JIByMsI HEU3BECTHBIMU;

COCTaBJIATh M pellaTh YpPaBHEHUS U HEPABEHCTBA, CBS3bIBAIOIIME HEU3BECTHHIE
BEJIMYUHBI B TEKCTOBBIX (B TOM UHMCIIE IPUKIATHBIX) 3a7a4ax;

pemaTh MNpocTedIIre KOMOMHATOpHBIE 33Jadd METOAOM Iepebopa, a TakkKe C
HCIIOJIb30BAHNEM M3BECTHBIX (POPMYIT;

BBIUMCIIATH B MPOCTEUIINX CIydasX BEPOSITHOCTU COOBITHI Ha OCHOBE I0JICYETa YMCIIa
HCXOJIOB;

pacro3HaBaTh Ha 4YepTeXax M MOJEISAX IPOCTPAaHCTBEHHBbIE (DOPMBI; COOTHOCHUTH
TpEeXMEpHbIE OOBEKTHI C UX OMUCAHUSIMU, U300paKEHUSIMHY;

ONMCBHIBATHh B3aUMHOE PACIIOJIOKEHHE NPSAMBIX W IUIOCKOCTEH B IPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CY)KJIEHHS 00 3TOM pacroyIOKEeHUH;




aQHAIM3UPOBATh B MPOCTEHIIMX Cy4dasXx B3aHMMHOE paCIOJIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

M300paxkaTh OCHOBHBIC MHOTOTPAHHHUKH W KPYIJIBIE TEJa; BBIMOJHITH YEPTEKH II0
YCIIOBHSIM 33]1a4;

CTPOUTH MPOCTEHINNE CEUCHUs KyOa, MPU3MBbI, TUPAMU/IBI;

pemiaTh MIaHUMETPUYECKUE U MPOCTEHUINNE CTEPEOMETPHUUECKHUE 3a/1a4l Ha HAXO0XKICHUE
T€OMETPUYCCKUX BEJIMYUH (IUIHH, YTIIOB, TUIOMIA ICH, 00bEMOB);

WCIIOJIb30BaTh MPH PEIICHUU CTEPEOMETPHYCCKHUX 33134 TUITAHUMETpHUecKrue (hakThl W
METOJIBI;

MIPOBOJIUTH JI0KA3aTEIbHBIC PACCYXKICHUS B XOJI€ PEIICHUS 33]1a4;

B__pe3vabTaTre 0CBOEHHSA JMCIMILIMHBI __ 00VYaloIuiicsa JOJIZKEH  YMETHh:

HCIO0J1b30BATh NMPHOOpPETEHHbIE 3HAHUA MW _VMEHHS B NPAKTHYECKOM JIeSITEJbHOCTH H

NOBCEIHEBHOM JKN3HHU:

JUTSL IPAKTHYECKUX PAcdeToB 1Mo popmyliaM, BKITFOUast GopMyIibl, coieprKalinue CTeTeHH ,
pamuKanbl, JIOTapuPMBI W  TPUTOHOMETpUYECKHWe (YHKIWH, HUCHOJIB3YsS IPH
HEOO0XOMMOCTH CIIPABOYHBIE MAaTEPHAIBI H IPOCTEHIIINE BEIYMCIUTEIBHBIE YCTPONCTRA;
JUTSL OTTMCAHUS C TIOMOIIBI0 (PYHKIMU pa3iIMYHBIX 3aBUCHUMOCTEH, MPEICTABICHUS WX
rpaduyecku, HHTEpIpeTalnuu rpaduKoB;

peleHus MPUKIAIHBIX 33734, B TOM YHCIE COIUATFHO-OYKOHOMUYECKUX U (PH3UUECKUX,
Ha HanOOJBIINE W HAMMEHBIIINE 3HAUYCHUS, HA HaX0XKIEHHE CKOPOCTH M YCKOPECHHUS;

JUIS IOCTPOEHUSI U UCCIIEIOBAHUS MPOCTEUIINX MAaTeMaTUYECKUX MOJIeIEH;

JUIS aHalM3a pealbHbIX YHCIOBBIX JaHHBIX, MPEICTABIEHHBIX B BHUJE IUarpamw,
rpauKoB;

aHayM3a MHPOPMAIUK CTATUCTUYECKOTO XapaKTepa;

JUIS MCClieZIoBaHUs (MOJETMPOBAHNUS) HECIOKHBIX MPAKTUYECKUX CUTYallMii Ha OCHOBE
M3y4YeHHBIX (DOPMYIT U CBOUCTB (PUTYD;

BBIYHMCIICHUS OOBEMOB U IUIOIIAJCH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeNl MpH
pElICHUH TMPaKTUYECKUX 3a/lad, MCIOJIb3ysd IPU HEOOXOJUMOCTH CHPABOYHHKU U
BBIYHCIIUTENbHBIE YCTPOICTBA.



2. IPUMEPHASA CTPYKTYPA U NNPUMEPHOE COAEP KAHUE

YUYEBHO IUCHUATLIMHBI

2.1. IlpuMmepHblii 00beM y4eOHONH TUCHMILINHBI M BUABI Y4eOHOIl padoThl

Bua yueOHo# paGoThl Oobvem
4acoe
MaxkcuMmaJsibHasi ydeOHasi HATpy3Ka (Bcero) 428
O0s3aTe1bHbIE AyAUTOPHBbIE YUeOHbIE 3aHATHS (BCEro) 285
B TOM YHCJIE:
71a00paTOPHBIC 3aHATHUS (eCiu nPedyCMOmpeHo)
MPaKTHYECKHE 3aHITUS (ec/iu npedycMompeHo)
KOHTPOJIbHBIE pabOTHI (eciu npedycmompeno) 15
KypcoBas pabota (mmpoekr) (eciu npedycmompeno)
BueaynutopHas (camocTosiTesibHas) yueOHasi padora (Bcero) 143
B TOM YHCJIE:
BBITIOJTHEHHE pedepaTa 15
paboTa ¢ yueOHOHM M CIIPABOYHOM JIUTEPATypOit 40
peleHne BapuaTHBHBIX 33734 30
COCTaBJICHHUE U PellIeHUE 3a1a4 MPUKIATHOTO U MPAKTUYECKOTO COACPKAHUS 22
perieHne 3aaa4 Jiyisl TOATOTOBKH K 9K3aMEHY 40

Hmozoseasn ammecmauus 6 qbop/we 3avyema, K3ameHda




2.2. IlpuMepHbIii TeMaTHYeCKHUIi IVIaH U NIPUMeEPHOE coep:KaHue Y4eOHOil tucuuminabl «MaTtemaTuka» B o0beMe 428 yacoB

HaumeHnoBanue pa3esioB U TeM Coaepikanue yueOHOro MaTepuaJa, JaboparopHblie padoThl M MPAKTHYECKHE 3aAHATHS, O0bem
caMoCTOsITeJIbHAasi paboTa 00y4YaoImMXxcst 4acoB
Paszpen 1 Coaep:kanue yueOHOro MaTepuajia YposeHsn 8
[TapannensHOCTD U O0CBOCHMS
NEpIEeHIUKYIIIPHOCTD, CBOICTBA Jlexnuu 2
¢buryp Ha MIOCKOCTH [IpakTuueckue 3aHsATHUS
CamocTrosTenpHas padoTta
Jlekuuu
[TapanienbHOCTh M EPHEHIUKYIISIPHOCTD NMPSMBIX Ha MJIOCKOCTU 2
TpeyronbHUKH, BUIbI TPEYTOJIBHUKOB, CBOMCTBA CTOPOH U YIJIOB TPEYTOJIbHUKOB.
Teopema ITudaropa. [Lnomaau TpeyronbsHuKoOB. Teopema CHHYCOB U KOCHHYCOB. 2
UYersipexyroyibHuku. OKpyxHOCTb. Kpyr 5
IIpakTnyeckue 3aHsATHS
Pemrenne 3aga4 Ha BBIYMCIIEHHE IUIOIIAIEH TPEYTOJIBHUKOB, CTOPOH U YIJIOB 5
TPEYroJIbHUKOB, IUIOMAJEH YETHIPEXYTOJIbHUKOB M KpyTa.
CamocTosiTeJibHAsi paboTa 6
Pemrenus 3aga4 Ha CBOKCTBA TPEYrOJIbHUKOB, YETBIPEXYT OJIbHUKOB, KPYTa.
Paznen 2. ConeprxaHue y4eOHOro MaTepuaja 2 18
[TapannensHOCTh OPSIMBIX U Jlexknuu
IIJIOCKOCTEMN [IpakTuueckue 3aHATHS
CamocTosTenpHas paboTta
Jlekuuu
AxcuoMsl crepeoMeTpun. CeacTBUsI U3 aKCHOM. 2
[TapamiensHble npsiMble B ipocTpaHcTBe. [lapaenbHOCTh 3-X NPsSMBIX. 2
[TapannenbHOCTB NPAMOM U INIOCKOCTH. CKpeluBaromuecs npsmMele. YTIIbl ¢ 4
COHAINPaBJICHHBIMU CTOPOHAMHU. YTJIbl MEXAY IPSIMBIMHU.
[TapannenpHble mmockoctu. CBOMCTBA MAapaJIIENIbHBIX INIOCKOCTEM. 4
Terpasap. [lapamnenenunen. 2
IlpakTHYecKkHe 3aHATHA
3aJauy Ha NOCTPOECHUE CEYEHUH MHOTOTPAaHHHUKOB. 4
CamocrosiTesbHasi padora 5




Pemenue 3a1a4y Ha cBOMCTBA NapajIeIbHOCTH NPSAMBIX U IUIOCKOCTEN. Pemenue
3a/1a4 Ha [IOCTPOEHHUE CEYEHUI MHOTOTPAHHUKOB.

Pasnen 3.
[lepneHUKYISIPHOCTD NPSAMBIX U
IJIOCKOCTEN

Conepxxanue y4eOHOro Marepuaja

16

Jlexiun

[IpakTrueckue 3aHATHS

CamocrosiTenpHas pabora

Jlexuun

[IepnennukynspHbIe IpsAMBIE B ITpocTpaHcTBe. [lapaienbHblie npsmMsle,
MIEPIEHIUKYIISIPHBIE K IIOCKOCTH.

[Ipu3Hak nepneHauKyIIpHOCTH IPSAMOM U INIOCKOCTH. Teopema o nmpsamMou
NIEPIEHUKYISIPHON IIIIOCKOCTH. PaccTosiHME OT TOYKH 10 TUIOCKOCTH.

Teopema o0 Tpex nepneHANKyJsIpax. Yrou npsMon U IIOCKOCTBIO.

JIByxrpannslii yroi. IIpu3Hak neprneHImKyinsipHOCTH JBYX IIJIOCKOCTEH.
[IpssMOYTOIBHBIN TapasuIeNIeUIIe .

IIpakTnyeckue 3aHATHS

Pemenne 3a1a4 Ha OKA3aTEIbCTBO MPSMBIX U TJIOCKOCTEH

CamocTosiTesibHasi padoTa

PaboTa co cipaBo4HOI TuTEpaTypoii. Pemenne 3amay Ha TpU3HAKU
MEePIEeHIUKYIIPHOCTH MPSIMBIX U IJIOCKOCTEH.

Paznen 4.
MHOrorpaHHuKu

Copep:xaHue y4eOHOro Mmarepuaja

16

Jlexknuu

HpaKTI/ILIeCKI/Ie 3aHATUA

CamocrosTenbHas pa60Ta

Jleknun

[Tonsatue maororpanHuka. [Ipusma. [lnomaas 60KOBOM MOBEPXHOCTH MPSIMOU
npu3mbl. [1nomane 60k0BOM MOBEPXHOCTH HAKIIOHHOW MPHU3MBI.

[Mupamuna. [lpaBunpHas nupamuga. YceueHHas MUpaMua.

[Tonsitre o6bema. O6beM MpsIMOYToNIbHOTO Napaienenunena. Oobem npsaMoit
npu3mMbl. O0beM HAKJIOHHOUW MPU3MBI.

O6bem nupamupl. O0bEM yceueHHOW MUPaMUJIbI.

N BB

IlpakTHYecKHe 3aHATHS

Pemenne 3a1a4 Ha BEIYHUCICHHUE TIOMIACH IMOBCPXHOCTHU U 00BEMOB
MHOT'OI'PaHHUKOB.

CamocrosiTesbHasi padora

Pabora co cnipaBo4HOil uTeparypoii. srotosiieHre Mojiesieil MHOTOTPaHHUKOB.




Paszpgen S. Coaep:kanue yueOHOro MaTepuajia 16
@urypa BpaleHus. Jlexkuun
[IpakTrueckue 3aHATHS
CamocrositenpHas padoTta
Jlexkuuu
[Toratne nmymuapa. [lmomaas NOBEpXHOCTH HIUIMHAPA. 2
[Tonatue koHyca. Inomans NOBEPXHOCTH KOHYCA. Y CEYEHHBIN KOHYC. 4
Cdepa. lllap. Ypasuenue cheprl. BzaumHoe pacnosioxxernue chepsl U MIOCKOCTH. 4
KacarenbHast miockocts K cepe. [lnomans chepsl.
O6bem mmunuHApa. O0beM KoHyca. O0beM mapa. O0BeM MIapOBOTO CETMEHTa U 4
CEKTOpa.
IIpakTnyeckue 3aHsATHS
Pemenue 3a1ay Ha BbIYMCIIEHUE IUIOLIAEH MOBEPXHOCTH U 00BEMOB (pUryp 5
BpAaIICHHUSL.
CamocrosiTesbHasi pabora
PaGora co cnipaBouHoit TuTepaTypoii. 3rotoBneHue Mozenei. 12
Paznen 6. Conep:kaHue y4e0HOT0 MaTepHajia 14
JleiicTBUTEIbHBIC YHCIIA. Jlexumu
ToxnecTBennble MpeoOpasoBanus. | [IpakTHYECKUE 3aHATHS
VpaBHeHHe. HepaBeHCTBa. CamocTosTeabHas pa60Ta
DnemeHTapHbIe PYHKIIUU Jlexuuu
Onpenenenre HaTypaJbHBIX, ENbIX, PALIMOHANIBHBIX, IeHCTBUTEIbHBIX YHCEIL. 2
ApudmMeTrnueckne TeUCTBUS C ACHCTBUTEIBHBIMH YnciaaMu. [IpoLieHTEHI.
[Iponopuuu.
@DopMmyIbl COKpaIIEeHHOTO YMHOKeHUs. Toxk/1ecTBeHHbIE TPeoOpa3oBaHuUs. 2
VYpaBuenus. Cucremsl ypaBHeHuid. HepaBenctBa. CuCTEMbI HEPABEHCTB. 4
Oynkuus. ['paduku yHkiuit 4
IIpakTHyeckue 3aHATUA
Pemienue 3agau Ha BEIYMCIIEHHE MTPOIIEHTOB. Pelienne npuMepoB Ha
TOKJIECTBEHHBIC TIpeoOpazoBanus. Pemenne ypaBHeHMi, HepaBeHCTB. [locTpoeHue 2

rpauKoB.

CamocrosiTesabHasi padora

Pabora Hag pedepatom «VcTopus pa3BuTHs yncia». Pelenne ypaBHeHuil,
HEPAaBEHCTB.

10




Paznen 7.
Tpuronomerpuyeckue GyHKIUU

Conepxanue yueOHOro Marepuasa

41

Jlexiun

[IpakTnueckue 3aHsATHS

CamocrositenpHas paborta

Jlexuun

Cunyc. Kocunyc. Tanrenc. Koranrenc. Tpuronomerpudeckue QyHKIMH U UX
rpaduKy.

UerHble 1 HeueTHbIE QYHKIMU. [1eproIMYHOCTh TPUTOHOMETPHUUECKUX (PYHKIIHM.

Bo3spacranue u yopiBanue QpyHkuuu. JkctpeMyMsbl. McenenoBanne QyHKIMM.
[TocTpoenne rpadukos.

CpoiicTBa TpUroHoMeTpruyeckux QyHkIui. 'apmMoHndeckue konebaHus.

ApkcuHyC. ApKKOCHHYC. ApKTaHIeHC. Pemenne npocTelmmx TpUroHOMETpUYECKUX
YpaBHEHUH.

PenreHne TpUroHOMETPUYECKUX YPABHEHN U CHCTEM YPABHEHUI, HEPABEHCTB.

| 0 OO 00 ([~ B>

IIpakTnyeckue 3aHsATHS

Pemenne TpuroHomMeTpruiecKux ypaBHeHUM, HepaBeHCTB. [locTpoenne rpadmkoB.

CamocTosiTesibHas padora

Brimonnenue pedepara Ha teMy: «VcTopus pa3BUTHS TPUTOHOMETpUNY. Perenune
TPUTOHOMETPUUECKUX YPaBHEHH, HEPABEHCTB.

10

Paznen 8.
[TokazarenpHas u
norapudmudeckas QyHKITHS.

Copep:xanue y4e0HOro MmarepuaJja

26

Jlexknuu

HpaKTI/ILIeCKI/Ie 3aHATUA

CamMocrosTenbHas pa60Ta

Jleknun

Kopens n-oii ctenenu u ero cBoiicta. MppanuonaibHbie ypaBHEHUS.
Wppanmonansueie HepaBeHCTBA. CTENEHb C PallMOHATBHBIM ITOKa3aTeeM.

ITokazarenpHas ¢ynkuusa. CoiicTBa u rpaduk moka3zaTeJbHON QYHKIIMH.

Pemenne mokazaTelbHBIX ypaBHeHHﬁ. Pemenue nmokasateabHbIX HCPABCHCTB.

Jlorapudmsl 1 ux cBoiicrtsa. Jlorapupmuueckas pynkius. CoiicTBa U rpaduk.

Pemienue sorapuMu4eckux ypaBHEHUH U HEPaBEHCTB.

Crenennas ¢ynkuus. CBoiicTBa 1 rpaQuk.

NI~ IN| ©

IIpakTHYecKHe 3aHATHSA

Pemenne IIOKa3aTCIbHEIX, HOFapI/I(bMI/I‘{eCKI/IX ypaBHeHHfI, HCPAaBCHCTB.

CamocrosiTesbHasi pabora

11




Brimonnenue pedepata Ha Temy: «Mcropust pazButus norapupmony. Pemenne

MOKa3aTeNbHBIX U JIOTapU()MUUYECKUX YPaBHCHU, HEPABCHCTB. 14
Paznen 9. Coaep:kanue yueOHOro MaTepuajia 8
Pemenue ypaBHeHMil 1 HEpaBeHCTB. | Jlekuuu

[IpakTrueckue 3aHATHS

CamocrosiTenpHas pabora

IlpakTHyeckune 3aHATHS
Perienne TpUroHOMETPHYECKUX, TIOKA3aTEIbHBIX, JOrapU(PMUUECKUX YPABHEHUH U 8
HEPaBEHCTB.
CamocrosiTeibHAs padoTa 10

PemreHne ypaBHEHUI 1 HEPABEHCTB.
Paznen 10. Coaep:xkaHue y4e0HOro MaTepuajia 32
[IpousBoHas GpyHkIMH U €€ Jleknun
MIPUMEHEHHE. [TpakTudeckue 3aHATHS

CamocTosTenpHas paboTa

Jlekuuu

[Ipupamenne ¢pynkmuu. [lorstue o npousBoaHoM. [ToHATHE O HEMPEPHIBHOCTH

¢byukun. [IpaBuia BerurcieHnit npou3BoAHOM. [Ipou3BoaHas c10KHON QYHKITHH. 12

[TponsBoiHAS TPUTOHOMETPHYECKUX (DYHKITHIA.

Kacarenbnas k rpaduky @pynkuuu. [Tpubnamkennsie Beranciaenus. [IpousBoanas B 5

(hU3UKe U TEXHUKE.

[Ipusnak Bo3pacranus (yobiBanus) Gpynkmuu. Kputudeckue TOUKH (yHKITUH. 5

DKcTpeMyMbl QYHKIIHH.

[Ipumenenue npou3BoIHOM K HccaenoBanuio GyHkiuu. Hanbomnbiiee u 5

HauMEHbIlIee 3HaYeHNe PYHKIUU.

IIpakTHyecKue 3aHATHA
Pemenue 3a1a4y Ha MpakTUYECKOE MPUMEHEHHUE TPOU3BOTHOM. 2
CamocrosiTesibHAsA padoTa

Brinonnenue pedepara Ha Temy: «McTopus pa3BUTHS MaTEMaTHUECKOTO aHAIIN3ay. 10

Pemenune npakTHyecKux 3a1a4 ¢ NOMOUIbIO IPOU3BOIHOM.
Paznmen 11. Coaepikanue yueOHOro MaTepuajia 20

ITepBooOpa3nas. Murerpan.

Jlexkuu

HpaKTI/I‘leCKI/IC 3aHATUA

CaMocTosTeIbHAS pa60Ta

Jlexkunn

12




Omnpenenenue nepBooOpazHoii. OCHOBHOE CBOKWCTBO NEPBOOOPA3HOI. 4
Tpu npaBuiia HaxX0XK1€HUS IEPBOOOPa3HOIL. 4
[Tnomanp kpuBosmHeHOM Tpaneuuu. Murerpan. ®opmyna Hetotona — Jleitbuuna. 8
[IprMeHEHHE HHTErPaIa. 2
IIpakTHyeckue 3aHATHSA
Beluncnenue unTerpaia v mionaaei KpUBOJMHEHHBIX TPAIICHAN. 2
CamocrosiTesbHasi pabora

Pabora co cipaBouHO 1 yueOHOM uTepaTypoil. Pelienue 3ajau Ha BbIUMCIICHUE 14
MHTErpajioB, BEIUMCICHHE TUIONIAIM KPUBOJIMHEHHBIX Tpanelyii.

Pazgen 12. Coneprxxanue y4eOHOro MaTepuaja 16

KoopaunaTsl 1 BEKTOpHI B

p p Jlexun

MIPOCTPAHCTBE.
[IpakTrnueckue 3aHATHS
CamocTtosrenpHas padoTta

Jlekuuu
[Tonsitue Bexktopa. PaBeHcTBO BeKTOpOB. Cll0KEHHE U BEIYMTaHUE BEKTOPOB. CyMma 4
HECKOJIbKUX BEKTOPOB. YMHOKEHHE BEKTOpa Ha YUCIIO.
Kommnanapueie BekTopsl. [IpaBuino napanenenunena. PaznoxeHnrue BeKTopa mno 4
TpeM HEKOMILJIAHAPHBIM BEKTOpaM.
[IpsimoyrosnpHas cucreMa KOOpAUHAT B pocTpaHncTBe. Koopaunatel Bektopa. CBsi3b 4
MEX 1y KOOPAMHATAMU BEKTOPA U KOOPAUHATAMU TOYEK.
VYron mexay Bekropamu. CKalsipHOE IPOU3BEACHUE BEKTOPOB. 2
IIpakTu4yeckune 3aHATHS
Pemenue 3agau no teme: «KoopauHaThl M BEKTOPHI B IPOCTPAHCTBE» 2
CamocrosiTesibHAs padoTa

Brinonnenue pedepara Ha Temy: «KusHb u TBopuecTBO P. JlekapTa». Pemenue
3aJa4d Ha CBSA3b MEX/1y KOOpJMHATAMH BEKTOPA M KOOPJMHATAMH TOYEK.

Pa3nen 13. Coaepikanue yueOHOro MaTepuajia 14

ONeMEHThI KOM6I/IH8.T0pI/IKI/I.

Jlexun

HpaKTI/I‘leCKI/IC 3aHATUA

CaMocTosTeIbHAS pa60Ta

Jlexkunn

13




[lepecraHoBKH, coueTaHusi, pazMenieHusi. OCHOBa TEOPUH BEPOSITHOCTEM.

I

®opmyna bunoma Hetotona. Tpeyronsnuk [lackas. 4
Pemenue 3a1a4 Ha oCYET YKCia pa3MeEIIeHH, TepeCTaHOBOK, COYETaHUH, OMHOM 4
HeroToHna.
IIpakTHyeckue 3aHATHSA
Pemenue 3a1a4y Ha nojcyeT NEPECTAHOBOK, COUETAHUN U HAX0XKJIEHUE BEPOSTHOCTEN 5
COOBITHI.
CamocrosiTesbHasi pabora
Brinonnenue pedepara: «Ku3np u HaydHas nestenbHocTh Y. HproToHa» 8
CamocTosTenbHas paboTa ¢ IOMOJIHUTEIbHON JIUTEPaTypOH.
Paznen 14. Coneprxxanue y4eOHOro Marepuaja 12
KommnirekcHbie uncia. Jlexun
[IpakTnueckue 3aHsATHS
CamocTtosTenpHas paboTta
Jlekuuu
Omnpenenenne KOMIUIEKCHOro uyucia. CroOKeHHWe, YMHOXEHUE W JCJICHHE 5
KOMIUIEKCHBIX YUCEIL.
3anuch KOMITJIEKCHBIX YHCEN B TPUTOHOMETPHUECKOH dopme. 4
IIpakTnyeckue 3aHATHS
Pewrenue 3aga4 Ha IENCTBUSA C KOMIUIEKCHBIMU YHCIIAMM. 2
CamocTosiTesibHasi padoTa
CamocTosTenbHas paboTa ¢ IONOJTHUTEIBHOM JTNTepaTypou. 11
Paznen 15. Coaep:kaHue y4e0HOT0 MaTepHajia 26
Oyukuus. Penenue ypaBHeHU 1 Jlexknuu
HEpaBEeHCTB. (IMOATOTOBKA K [IpakTHueckue 3aHATUS
5K3aMEHaM) CamocTosTenpHas paboTta
Jlekunn
Tpuronomerpuueckas ¢pyukuus. Yetnocts. Heuetnocts. [lepuoanynocts. Pemienue 6
TPUTOHOMETPUUYECKUX YPABHEHUI M HEPABEHCTB.
[Toka3zaTtenbHas u norapudmuyeckas pynkuuid. Croiictsa. ['paduku. Pemenne 6
NIOKAa3aTeNIbHbIX YPABHEHUN U HEPABEHCTB.
[TpousBosaHas. Berunciaenus npousBoiHoH. VMccaenoBanus GyHKIuA. 4
IlepBooOpasnas. Murerpan. Ilnomans KpUBOJIMHEHHON Tpanenuu. 4
Muororpanauki. @uUrypsl BpamieHus. Beraucnenus miomanei 1 06beMoB. 6

14




HpaRanecmle 3aHATUSA

14

Pemenue ypaBHeHM, HepaBeHCTB. BriunciieHne miomaieid MHOrOrpaHHUKOB U

¢buryp BpameHus.

CamocrosiTeJibHAs padoTa

12

Pemenne BapuWaTUBHBIX 3a4a4.

15




3. CHEIIUAJILHBIE YCJOBUS PEAJIN3AIIUU TIPUMEPHON PABOYEM
MHNPOI'PAMMBI IMCHUIIJIMHBI

3.1. Oopa3zoBarebHbIe TEXHOJIOTHH
3.1.1. OO6pa3oBarenbHbIe TEXHOJOTUH, HUCMOJB3YIOTCA NpPU pealu3alud Pa3IUYHBIX BUIOB
y4eOHBIX 3aHATHI U Nal0T Hanbosee 3 PEKTHBHBIE PE3yabTaThl OCBOCHUS TUCIUILTHHBI

B yueOHOM mporiecce MHMPOKO HCIOJB3YIOTCS aKTHBHBIE M MHTEPAKTHBHBIE (DOPMBI
IpoBeJIeHUST 3aHATUH. B coderaHun c BHEayAUTOPHOW CaMOCTOSITENIbHON paboToil 3TO
CIOCOOCTBYET (OPMUPOBAHHMIO W PAa3BUTHIO OOMUX H MPOPECCHOHATBHBIX KOMITICTCHIIUH
00yJaromuxcs.
3.1.2. AKTUBHBIC W UHTEPAKTHBHBIC (DOPMBI MPOBENCHHS 3aHATHH, UCIOIb3yeMble B y4COHOM
mporecce

Bu Ucnons3yemble aktuBHbIe U |  Pa3paboTaHHbie y4eOHO-METOIUYECKIE
Cemectp SAHSIHS UHTEPAaKTUBHbBIE (POPMBI MaTepuabl, 00ecreurnBaoIne
MIPOBEICHUS 3aHATUN peanuzanuio GOpMbI TPOBEACHUS 3aHATHIA
Hcnone3oBanue Metonuka npumenenus 0P npu
AIEKTPOHHBIX W3YYCHUU JUCIUTIINHBI, METOUYECKUE
JI 00pa3zoBaTebHBIX PECYPCOB PEKOMEHIalli|, pa3pad0TKa 3aHATHS
123 [TpobGnemHuast nexius KoHcnekT 3aHsaTus, MylbTUMEIHITHAS
4’ 5’ 61 Jleknus-nuckyccus MpE3EHTAalNs], KOMIUICKT 3aIaHUI
B Metoauka npumenenus DOP npu
AHaJIn3 NPOU3BOJACTBEHHBIX
o W3YYCHUU JUCITUTUTMHBI, METOIMYECKHIE
CUTYaIHi, UCTIOJIb30BaHUE
113, C PEKOMEHIalUH, pa3padoTKa 3aHATH
3IEKTPOHHBIX .
KoHcnekT 3aHsTusl, MylnbTUMEANITHAS
00pa3oBaTeNIbHBIX PECYPCOB .
MIPE3EHTALNs], KOMIUIEKT 3aJaHuM
3.2. IIpuMepHble TpeO0OBaHMST K MHUHHMAJIbHOMY MAaTePHAIbHO-TEXHUYECKOMY
ol0ecrneyeHU10.

Peanuzanus yueOHOM qUCIUIUIMHBI TpeOyeT Han4us yuyeOHoro kabuHera «MaTteMaTHKay.
O6opynoBaHue y4eOHOTO KaOMHETA:

- MOCAI0OYHBIE MECTA 110 KOJIHUYECTBY O0yJarOLTUXCS;

- pabodee MeCTO MPEeTo1aBaTels;

-00bEeMHBIC MOJICTT MHOTOTPAHHUKOB, TEJI BPAIICHHSI, TPOCTPAHCTBEHHBIX MOJICIICH;

- KOMIUICKTHI 3aJIJaHHI JJIs1 TECTUPOBAHUS U KOHTPOJIBHBIX padoT;

- U3MEPHUTEJIbHBIC U YePTEKHBIC HHCTPYMEHTHI;

- MOJIEJIb YUCIIOBOH OKPY)KHOCTH.

Texuuueckue CpeacTtBa O6y‘ICHI/I${Z

- KOMIIBIOTCP C JIMICH3MOHHBIM IIPOIr'paMMHBIM O6CCH€‘I€HI/I6M;
- MYJIbTUMCAUAIIPOCKTOP,

-UHTCPAKTHUBHAA JOCKA.

3.3. Pexomenayemast iuTeparypa
Ilepeyennb pekoMeHayeMbIX y4eOHbIX H31aHuil, IHTepHeT-pecypcoB, JONOTHUTEIbLHOM

JUTEPaTyphbl

Ocnoenbie ucmouHuKu:
st o0yqarommxest

OCHOBHbBIC HCTOYHHUKH:

— Koamoropos A.H. u np. Anre6pa u Hagana ananuza. 10 (11) k1. — M., 2016.
16




— Koumsarun FO.M. u ap. Maremaruka (Kuura 1). — M., 2016. Kossirun FO.M. u ap.
Maremaruka (Kuaura 2). — M., 2016. [loropenos A.B. I'eomerpus. 10 —11 k1. — M.,
2016.

I[OHOJIHI/ITGJII)HI)IC HUCTOYHUKU.

— Jamasa A.A. Maremaruka.—M., 2016 boromonos H.B. C6opHuk 3ana4 1o
MaTtemaruke. — M., 2016

— boromouios H.B., Cepreenko JI.}O. MaremaTuka (IuaaktTuueckue 3aianus). — M.,
2016.

HNHTepHeT-pecypcebl:
http://www.matburo.ru/literat.php

http://matema.narod.ru/

http://www.terver.ru/

JlonoJTHUTeIbHbIE€ HCTOYHUKH
1. Bsironackuit M.S. CrpaBounuk no anementapHoir maremaruke. -M.:ACT, 2008.
2. Tuenenxo b.B.Owepku no ucropuu treopuu BepostHocteit.: Enuropuan YPCC, 2007 r

3. XKoxos B.M., B.H. Iloromua ChnpaBounsle TaOmuipl 1mo Mmarematuke. — M.:3A0
«POCMDBH-ITPECCy, 2005 r.

4. Ilyxnaues lO. B., [Tomnog lO. I1. Matematuka 6e3 ¢popmyn M.: [Ipoda, 2006 T.

4, KOHTPOJIb W OIEHKA PE3YJBTATOB OCBOEHUS VYUYEBHOM
TACHATITAHBI

KOHTpOJIb H OIOEHKAa pE3yjIbTaTOB OCBOCHUA yqe6H0171 JUCHUILUIMHBL  OCYIHCCTBIIACTCA
nmpenoaaBaTejieM B IIPOLCCCE IMPOBEACHHA IPAKTHUYCCKUX SaHﬂTHﬁ, TECTUPOBAHHA, a4 TaKXKCE
BBIIIOJITHCHU A 06y‘laIOIHI/IMI/IC$I HHAWUBUIYAJIbHBIX 3a,[[aHPII>i, IIPOCKTOB, I/ICCJ'Ie,I[OBaHI/Iﬁ.

Pe3yabTaThl 00yYeHHs D opMbI 1 METOABI Kpurepuu onenok
(oCBOCHHBIC YMEHUH, KOHTPOJISAA I OLIEHKH (mIKaJIa OLEHOK)
YCBOCHHbIE 3HAHUS) pe3yJibTaToB 00y4eHHsl

1 2 3
Ymenus:

BBITIOJIHATD apI/I(l)MeTI/I‘-IeCKI/Ie IMUCbMCHHAasA

NeWCTBUS HaJl YUCIIaMHU, caMocCTosATeNbHas paboTa

coyeTas yCTHbIE U NUCbMEHHAas

MUCbMEHHBIE TPUEMBI; KOHTpOJIbHAst paboTa OreHKa «OTIMYHO
HaXOJUTh MPUOIIKEHHbIE IpakTU4ecKas MpoBepKa BBICTaBJISIETCS, €CIH
3HA4YeHHUs BEIMYHH U KOMOWHUPOBaHHBIH KOJINYECTBO MPaBHIIbHBIX
MOTPEUTHOCTH BBIUUCIICHUH MeTo B (hopme oTBeToB 36-40
(abcomoTHas u bpoHTaTBHOTO OIpoca u (86%0-100)
OTHOCHTEIIbHAS); CPABHUBATh | TPYINIIOBOM OreHKa «XOpOLIO»
YHCIIOBBIE BHIPAXKECHHUS; CaMOCTOSATEIbHOM BBICTaBJISIETCS, €CITH
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HAXOJUTh 3HAUYCHUS KOPHS,
CTeTeHH, Jorapudma,
TPUTOHOMETPHUYECKUX
BBIPA)KCHUI HA OCHOBE
OTIpe/IeNICHUs], UCTIONB3Ys TIPU
HE00X0IMMOCTH
WHCTPYMEHTAJIbHBIE CPE/ICTBA;
I10JIb30BaThCsl IPUOIMKEHHON
OIICHKO MPH MPAKTUIECKUX
pacuerax;

paboTsl
TECTUPOBAHUE

BBITIOJIHATH IPE0Opa30BaHUS
BBIPAXXEHUH, IPUMEHSISA
(hopMyIibl, CBSI3aHHBIE CO
CBOMCTBaMU CTCIICHEIH,
Jorapugmos,
TPUTOHOMETPUUECKUX

byHKINNA

BBIYHCIISATH 3HaYCHHE (PYHKIIUU
110 33IaHHOMY 3HAYCHUIO
apryMeHTa MPH Pa3IMIHbIX
crioco0ax 3amaHust QyHKIIUHA

OTIPEIEeNIATh OCHOBHBIE
CBOMCTBA YHCJIOBBIX ()YHKITUH,
WUTIOCTPUPOBATH X HA
rpadukax

CTPOUTH rpapUKu U3y4EHHBIX
(GYHKIHM, HIUTIOCTPUPO-BATh
1o rpaduKy CBOHCTBa
AJIEMEHTapHbBIX PYHKIUH

HCII0JIE30BaTh IMOHATHE
GyYHKIMH IS OTIMCAHUS U
aHaJIM3a 3aBUCUMOCTEMN
BEJIUYNH

MUChMEHHAs
camocTosiTeNbHas padoTa
NUChbMEHHAs
KOHTpPOJIbHAs paboTa
npakTU4ecKas mpoBepKa
TECTUPOBAHUE
WHIMBUIyallbHAs padoTa
C JICKTPOHHBIM
y4eOHUKOM

HaXOJIUTh IIPOU3BOIHBIC

AIIEMEHTAPHBIX (HYHKIIHIA;
UCIOJIb30BATh MPOU3BOIHYIO
U1l U3y4EeHUs CBOMCTB
(GyHKLIUH ¥ TOCTPOEHUS
rpauKoB

NPUMCHATH ITPOU3BOJHYIO JISA
MIpOBCACHUA HpI/IGJII/I-)KeHHBIX
BLIQHCHCHHﬁ, peuiaTts 3aaa4un
MPUKIIAAHOTO XapaKTCpa Ha
HaXO0XJICHUC HanOOJIBIIErO U
HaANMMCHBIICTO 3HAYCHU S

NMCbMEHHAas
camocTosiTeNbHas paboTa
MUCbMEHHAas
KOHTpOJIbHAs paboTa
MpaKkTUYecKas MpoBepKa
KOMOMHHUPOBaHHBIN
MeTo1 B hopme
(bpoHTaTBHOTO OTpoca 1
TPYIIIOBOM
CaMOCTOSTENBHON
paboThI

TECTUPOBAHUE

KOJIMYECTBO MPABHILHBIX
otBeToB 30-35
(76%-85%)
Ornenka
«yJIOBJICTBOPUTEIIHLHO)
BBICTABJISETCS, €CIIU
KOJIMYECTBO MPABHIILHBIX
otBeToB 20-28
(60% - 75%)
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BBIYUCHATH B MPOCTEHUIINX
cilyJasix IUIOIaAn U 0ObEeMbI C
HCIIOJIb30BAHUEM
OTIPEIEIEHHOT0 UHTErpaa;

peuars paluoHaIbHEIE,
MI0Ka3aTeNbHbIE,
norapupMUUECcKue,
TPUTOHOMETPUYECKHUE
YpaBHCHHA, CBOsIIITUECS K
JIMHEWHBIM | KBaJApaTHbIM, a
TaK¥XKE AHAJIOTUYHBIC
HCPaBCHCTBA U CUCTCMEI,

UCIOJIb30BaTh  rpaduueckuit
METO/Jl PEIICHNs] YPAaBHEHUH U
HEPaBEHCTB;

n300paxaTh Ha KOOPAWHATHOU

INMCbMCHHAas
camocTosiTesnbHas padoTa
INUCbMCHHAas
KOHTpOJIbHAs paboTa

MJIOCKOCTH pelieHus | MPaKTUYecKas MpoBepKa
ypaBHEHUW, HEPABEHCTB U | TECTUPOBAHHE

CUCTEM c JBYMS | METOJ] IPAKTHYECKOTO
HEU3BECTHBIMU; KOHTPOJIS

COCTaBIIATh u peraTth

ypaBHEHUSI ¥ HEPABEHCTBA,
CBSI3LIBAIONINE  HEHU3BECTHHIE
BEJIMYUHBI B TEKCTOBBIX (B TOM
YHUCJIe MPUKIIAIHBIX) 3a/1a4aX;

peuartpb npocreiine
KOMOUHATOPHbBIE 3aaun
MeTOoJI0OM Iepedopa, a Takke ¢
WCIOJIb30BAHUEM  M3BECTHBIX

popmyi,
BBIYUCIIATDH B HpOCTCfIHIHX
cnyqaﬂx BepOSITHOCTI/I

COOBITHII Ha OCHOBE IoacycTa
quciia HCXO0OA0B,

pacmo3HaBaTh Ha uYepTekax H
MOJENSAX  MPOCTPAHCTBEHHBIE
(hopmbI; COOTHOCHUTh
TPeXMEpPHbIE OOBEKTHl C UX
OTHMCAHUSAMHU, U300paKEHUSIMH,

OIHMCHIBATh B3aMMHOC
pacroyio)KeHue  TPSIMBIX U
IUIOCKOCTEH B TPOCTPAHCTBE,
apryMEHTHPOBATh CBOHM
CYXICHUS 00 TOM
pacIoIoKECHUHY;

AHAJIU3UPOBATH B HpOCTCfIIlIPIX
cirydasax B3aMMHOC
PAaCIIOJIOKCHUC 00BEKTOB B
IIPOCTPAHCTBC,

MMCbMEHHAas
camocTosiTeNbHasg paboTa
IIpaKTUYeCcKas MpoBepKa
NMCbMEHHAas
KOHTpOJIbHAs paboTa
MalIMHHBINA KOHTPOJIb
KOMOMHHUPOBaHHBIN
MeToJ B hopme
(bpoHTaNBHOTO OTpoca u
IPYyIIIOBOM
CaMOCTOSTENBHON
paboThI
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M300paxarh OCHOBHEBIE
MHOTOI'paHHUKK W  KPYIJIbIC
TCJIa; BBIIIOJHATL YCPTCKU I10
YCJIOBUSIM 33]1a4;

pelarh IUIAaHUMETPUYECKUE U
MIpOCTEMNIINE
CTEpPEOMETPUYECKHUE 3a]jaul Ha
HaX0XJCHUE TE€OMETPUUYECKUX
BEIIMIUH (mmn, YIJIOB,
TUIOIIAJIeiH, 00HEMOB);

WCIOJIb30BAaTh MPU PpEIICHUU
CTEPEOMETPUUYECKUX 3aja4
IUIaHUMETpUYeckre (akTbl U
METO/Ibl;

MIPOBOIUTH JOKa3aTeNbHbIe
pacCyXJICHHUS B XOJC PEIICHHS
3a/1a4

HCIOJIb30BATh
MpUOOpETEHHbIE  3HAHUS U
YMEHH B  INPAKTHYECKOU
NEeSITEIbHOCTH ¥ TIOBCETHEBHOM
KU3HU:

— s MPAKTUYECKUX
pacdueToB  mo  Qopmynam,
BKJTFOYAs hopmyIsl,
coJiepKanue CTETICHH,
pamukanel,  Jorapupmel U
TPUTOHOMETPHUYECKHE

GyHKIMHM,  UCHONB3YS  NpHU
HEOOXOJIMMOCTH  CIIPaBOYHbBIE
Marepuagbl U [pOoCTeHIIne
BBIYHMCIUTENIbHBIE YCTPOICTBA,

— s OTIMCaHUS c
TTOMOIIIBIO byHKIUN
pa3IMYHbBIX 3aBHCHUMOCTEH,
MIPECTABICHHS ux

rpaduyecKy, HHTEPIPETALUN
rpauKoB;

— pelIeHHs  MPUKIAJIHBIX
3ajad4, B TOM qyucie
COIIMAJIBHO-)KOHOMUYECKUX U
¢u3nueckux, Ha HauOOJbIINE
M HanMeHbIIHE 3HA4YeHHsA, Ha
HaxXx0XJEHWEe  CKOPOCTH U
YCKOpEHUS;

— IS MOCTPOCHUS u
WCCIIEIOBAHUS  MPOCTEUIITNX
MaTeMaTHUYECKUX MOJICIICH;

— JUIsL aHallM3a pPeaTbHBIX
YUCIIOBBIX JIAHHBIX,
MPE/ICTAaBJICHHBIX B BHJE
Jrarpamm, rpaduKos;

INUCbMCHHAasA
caMoCTOsATeNbHas paboTa
HpaKTHYEeCKasl IPOBEpPKa
INUCbMCHHAas
KOHTpOJIbHAsL paboTa
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— aHanmu3a  uHpOpMAaIUU
CTaTUCTHUYECKOTO XapaKTepa;

- s HCCIIeIOBAaHUS
(MomenupoBaHUsl) HECIOXKHBIX
MPAaKTUYECKUX CHUTYallmid Ha
OCHOBE H3YYEHHBIX (popmyn u
CBOWCTB uryp;

— BBIUUCIICHUS OOBEMOB H
IJI0IIAIeH IIOBEPXHOCTEN
MPOCTPAHCTBEHHBIX TEN TpPHU
pelIeHNH MPaKTHYECKUX 3a/ad,
UCTIONB3YS npu
HEO0OXOJIMMOCTH CIIPaBOYHUKHU
u BBIUMCIIATEIEHBIC
YCTpOMCTBA.

SHanus:

3HaYCHNE MaTeMaTHIeCKOM
HayKH JUTsl pelieHus 3a1ad,
BO3HUKAIOIINX B TEOPHH H
MPaKTUKE; IHPOTY U B TO KE
BpeMsl OTPaHHYECHHOCTh
MPUMEHEHHS] MAaTEMATUYECKUX
METOJIOB K aHAJIU3Y U
HCCIIEIOBAHUIO TTPOLIECCOB U
SABJICHUW B MPUPOJIE U
0OIIIECTBE;

3HaYeHUE MPAKTUKU u
BOIIPOCOB, BO3HHUKAIONIMX B
camoi MaTeMaTHKe JUIs
dbopMupOBaHUST U  Pa3BUTHUSA

MaTeMaTUIeCKOH HAYKH,
HUCTOPHUIO Pa3BUTHUA [MOHATHA
qucijia, CO3JaHuA
MaTEMaTH4YCCKOI'O aHaJIn3a,

BO3HUKHOBCHUSA MW PAa3BUTHA
I'COMCTPHUH,

YHHUBEPCAJIbHBIN XapaKTep
3aKOHOB JIOTMKHU
MaTeMaTH4YECKUX
pacCyKJIeHUH, UX
IIPUMEHHUMOCTB BO BCEX
001acTAX YeI0BeUECKOU
JEATENBHOCTH;

BEPOSATHOCTHBIN XapakTep
Pa3IMYHBIX MTPOLIECCOB
OKPYXAaIOIEro Mupa

(GpOHTAIBHBIN OMPOC
YCTHBIN 3a4eT
MMCbMEHHBIN 3a4eT
MUChbMEHHAas MpoBEpKa B
dbopMe MaTeMaTHUECKOTO
JTUKTaHTA,

3amura pedepara,
camocTosiTeNbHasg paboTa
C KHUTOU U IpYyTUMH
MaTepuagaMu
BBITIOJTHEHHE
pe3eHTalNH
TECTUPOBAHUE
MAaIIMHHBINA METOJ B
dbopme
WHAUBUIYATIEHOTO OMPOC

CTy,I[eHTaM C OTpaHUYCHHBIMH BO3MOKHOCTSAMH 3J0POBbA YBCIIMYUBACTCA BPEMA Ha

NOATOTOBKY OTBETOB K 3aqéTy,
JAUCTaHIIMOHHBIX 06pa30BaTCJIBHBIX TEXHOJIOTHiA.

pa3pemiacTCsa TOTOBUTb OTBCTHI

C

HUCIIOJIb30BAHUECM
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[Ipu mpoBeneHUU MpOLEAYPHl OLEHUBAHUS PE3YNIbTaTOB OOYUYEHUS] WHBAIMIOB M JIUI] C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3J0POBBs IIPELYyCMATPUBACTCS UCIIOIb30BAHNE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3M C MHIUBHYyaJIbHBIMH OCOOCHHOCTSMHU.

[Ipouenypa olieHMBaHUS PE3yIbTATOB OOYUEHHS HWHBAIUIOB U JIMIL C OTPaHUYEHHBIMU
BO3MOXHOCTSIMU 3/I0POBBS IO JUCLUILIMHE MPEAyCMaTPUBAET MPENOCTaBIeHUE HH(OpPMauu B
(opmax, aganTUPOBAHHBIX K OIPaHUYEHUSAM 370POBbS U BOCHPUATHS HMH(POPMAIIUH IS JIUILL C
HapyLIEHUMH OIIOPHO-BUIaTEIbHOTO anmapara:

-B TevaTHoi opme;
-B (hopMe PJIEKTPOHHOTO JTOKYMEHTA;
-B (hopme aynmodaiina.

[Ipu HEOOXO0AMMOCTH JUTsl 00YHAIOIIKUXCS C OTPAHNYEHHBIMU BO3MOKHOCTSIMU 3/10POBbS U
HHBAJIMAOB IpoHcaypa OLUCHHMBAHHA PE3yJIbTaTOB O6y‘IeHI/I$I II0 OUCHHUIINIIMHE MOXKET
IIPOBOAUTECA B HECKOJIBKO OTAIIOB. ,Z[OHYCKaeTCSI HNCITIOJIB30BaHUC AUCTAHIIUOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTUH (CHCTEMa JIEKTPOHHOTO 00yueHus « AkageMusi-Meauay).
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Komn-Bo | /[lara mpoBenenus HanmeHnoBanue

No 4acoB 3aHATUU . HATJIAIHBIX Jlomamuee

HaumenoBanue tem Bun 3ansTuii .

n/n o [Tnan dakr nocoouii n 3aJaHue
teMe | (Mecsan) | (mara) 000pyI0BaHUS

Pazgea 1. MapajienbHOCTD " 8

NepPHEeHIUKYJIAPHOCTb, CBOWicTBAa (uryp Ha

MJIOCKOCTH.

1-2 | IlapanienbHOCTh U NEPHEHAUKYISIPHOCTh 2 CEHTSOPb VYpok-0Oecena TaOmuupl, I11, n.8
MIPSIMBIX Ha MJIOCKOCTH. re€OMETPUIECKHE
YeThIpeXyroabHUKH burypsl

3-4 | TpeyronbHUKH, BUIBI TPEYTOJIHLHUKOB, 2 CEeHTAOpb KomOunuposas. | Tabnuisl, 112, m.12
CBOMCTBA CTOPOH M YIJIOB TPEYTOJIbBHUKOB YPOK reomerpudeckue | [14, m.23

burypsl

5-6 | Teopema Iludaropa. 2 CEeHTAOpb KomOunupoBaH. | YueOHUK, I111
TeopemMbl  CHHYCOB U KOCHHYCOB. YpOK TaOJIHIIBI
Pemenune TpeyroabHUKOB.

7-8 | OKpY>XHOCTb. Kpyr. KonTtponbHas 2 CEHTSIOPD [Ipaktukym 10 | Y4eOHUK, I'n. 31 30
pabora mo teme: «CBoicTBa ¢GuUryp Ha peul. 3a1a4 Mozenu Guryp
TIIOCKOCTIY.

Paznen 2. IlapamienbHoOCTh MNPSIMBIX U 18
IVIOCKOCTEH.

9-10 | Akcuombl crepeomerpuu. CrencTBusi u3 2 CEeHTAOpb VYpok-becena Tabnuiibl. 1, m.1-2
aKCHUOM I'eomeTpuueckue

burypsl.
VYyeOHuK.
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11-12 | ITapanyenbHble TpsIMbIE B MPOCTPAHCTBE. 2 OKTS0Pb VYpok-0Oecena Mopenu I11, n.4
[TapamnensHOCTD 3-X MPSMBIX. re€OMETPUIECKUX

$uryp

13-14 | ITapanyienbHOCTh MPSAMON M IJIOCKOCTH. 2 OKTSI0Pb KomOunuposas. | Moaenu 11, .6
CkpemmBarommecs mnpsiMble. YPOK reomeTpuueckux |12, m.7

¢buryp. YueOHUK.

15-16 | Yribl ¢ coHampaBiI€HHBIMU CTOPOHAMH. 2 OKTSIOPb Kom6unuposan. | Tabnuiibl. 112, n.8,9
VYTibl MEXKTY TPAMBIMH. YPOK YueOHuK.

17-18 | [lapamnenpHble 1I0cKOCTH. (CBOMCTBA 2 OKTSIOPh Ypok-6ecena Monenn I13, m.11
napaiyiesIbHbIX MIIOCKOCTEH. re€OMETPUYCCKUX

buryp. YueOHUK.
19-20 | Terpasap. [Mapamnenenunes. 2 OKTSOPH KomOunuposan. | Moaenu 14, n.12,13
YpOK reOMETPUIECKUX
¢uryp

21-22 | 3agaum HA TIOCTPOCHHUE CCUCHUI. 2 OKTSIOPh [Ipaktrikym 110 | Y4eOHHUK. 14, n.14

peni. 3aaa4

23-24 | Pemenue 3amau 2 HOSIOPB Ypok-ceMunap | YducOHHK. I11-T14

25-26 | KonTtponsHas  pabora 1o  TeMme: 2 HOSIOPB [TucpmenHas Terpanp TUTS
«ITapannenbHOCTh NPSAMBIX TIOCKOCTEN». pOBEpKa KOHTPOJBHBIX

3HaAHUU pabor

Paznen 3. IlepneHAuKyJISIPHOCTH NPSAMBIX H 16

IUIOCKOCTEH.

27-28 | IleprieHauKyIsipHBIC psiMbIE B 2 HOSIOpB VYpok-becena Monenu  ¢uryp. | [11, m.16
npoctpancTBe. [lapaiutenbHpie TpsMBbIE, VYyeOHuK.
MEPIEHANKYIISIPHBIC K TUIOCKOCTH.

29-30 | [Ipu3Hak mepneHANKYISIPHOCTH TPSIMOM 2 HOSIOpPB Kom6unuposan. | Mogemu ~ ¢uryp. | 11, m.17
Y TJIOCKOCTH. YPOK VYueOHuK.
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31-32 | Teopema o mpsiMOM NEpPHEHIUKYJIAPHON 2 HOSIOpb KoMOunupoBas. | YueOHUK. I11, .18
IJIOCKOCTU. PaccrosiHMe OT TOYKHA 10 YPOK 112, n.19
MJI0CKOCTH.

33-34 | Teopema o0 3-X nepHEHAUKYJIAPAX. 2 HOSIOpb Kom6unuposas. | Mogenu  ¢uryp. | [12, .20

YPOK VYyeOHuK.

35-36 | Yron wMexay npsSMOH U IUIOCKOCTBIO. 2 neKaophb KomOunupoBas. | YueOHUK. I12, n.21
BrinoJsiHeHNE yIIpa)KHEHUN. YPOK

37-38 | IByrpaHHbIi yTOI. [Ipuznak 2 nexkadpb Kom6unuposan. | Mogenu  ¢uryp. | 113, m.22
NEePHEeHAUKYISIPHOCTH JIBYX MJIOCKOCTEN YpOK Y4eOHuUK.

39-40 | IIpsaMoOyroabHBIi napaiyieJIeuIe]I. 2 nexkadpb Kom6unuposas. | Mogenu  ¢uryp. | [13, n.24
JlnaroHasp IPSAMOYTOJIBHOTO YPOK YyeOHuUK.
napaJuiesIenurea.

41-42 | KonTposbHas paboTta 1o TEME: 2 neKadphb IIuceMeHHas Tetpanp VIS
«IlepneHAUKYASIPHOCTH NpsIMBIX | IIPOBEpPKA KOHTPOJIbHBIX
TJIOCKOCTEM. 3HAaHUU pabor

Pa3znea 4. JlelicTBUTEJIbHBIE qucJaa. 14

ToxaecTBeHHBbIE npeodpa3oBaHus.

YpaBuenusi. HepaBeHncTBa. JjieMeHTapHbIe

byskuun.

43-44 | MuoxecTBO uncell. ApudmeTndyeckue 2 neKaophb Ypok-6ecena Pabouas Tetpaas | KoHcrekr
nercTBusg ¢ yuciaamu.  [IpoueHTsI.

[Iponopuun.

45-46 | ®opMyIBl  COKPAIIEHHOTO YMHOXCHHUS. 2 SHBaph Cemunap Tabnuia Koncnekr
ToxaecTBeHHbIE TPE0OPa30OBAHUS.

47-48 | AnreGpandeckue ypaBHCHHUS. 4 SHBaph Ypok- Pabouas tetpaas | Koncnekr
CucreMsl ypaBHEHUM MIPAKTUKYM
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49-50 | HepaBeHcTBa. Metoq ~ uHTEpBajoB. 4 dbeBpaib Ypoxk- Pabouas tetpaas | Koncnekr
CucTtemMbl HEPaBEHCTB. IPAKTUKYM

51-52 | ®yHkIus. Ob6nactpb onpeeIeHUs 2 (deBpanb KomM6unupoBas. | Tabnuibt Koncnekr
(GyHKIUH. YPOK

53-54 | I'paduxu pyHKIMH 2 deBpaib KomOunupoBan. | Tabnuiisi Koncnekr

YpOK

55-56 | Beinonnenue ynpaxxknenuit. KonrponbHas 2 deBpaib [TuceMenHas
pabora mo Teme: «JleficTBUTENbHBIC IIpOBEpKa
YuCIIa. YpaBHeHus. Hepagencraa. 3HaHUU
DOyHKIUN.

Paszpnen S. Tpuronomerpuueckne GyHKIum. 42

57-88 | Cunyc. Kocunyc. Tanrenc. Koranrenc. 2 MapT Kom6unuposan. | Tabnuiibt 11, m.1

YPOK

59-64 | ®opmynbpl JIBOWHOTO M TMOJOBHHHOTO 6 MapT KomO6unuposan. | Tabnuiisi I11, m.2
yria. dopMybl CIIOKEHHUSI. YpOK
ToxaecTBeHHbIE MPeoOpa3OBaHUS.

65-66 | TpuronHoMmeTpuueckne (QYHKIIMA H HX 2 MapT KomOunuposan. | Tabmuisi I12, n.3
rpaduKu YPOK

67-68 | Bemmonnenue ynpaxuenuid. KontponapHas 2 MapT [TucbmeHHas Tetpanb TUTSt
Pabora nmo teme: «TpuroHomerpuyeckue poBepKa KOHTPOJBHBIX
bynkiuu. I'paduku. 3HAHUU pabort

69-70 | Yetnsie @ w  HeueTHble  (QYyHKIUU. 2 anpeb KomOunuposan. | Tabnuiisi I12, n.4
[leproanyHOCTH  TPUTOHOMETPUUECKUX YpPOK
byHKIH.

71-72 | Bozpactanme u yObiBaHHE (QYHKITUH. 2 arpesb KomOunuposan. | Tabnuiisi I12, n.5
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OKCTpEMYMBI. YPOK

73-74 | UccnenoBanune ¢ynkuuii. Iloctpoenue amnpeb KomOunuposan. | Tabnuiisi I12, n.6
rpaduKOB. YPOK

75-76 | CoiicTBa TPUTOHOMETPHUUECKUX anpeb KomM6unuposas. | Tabnuiibt 112, n.7
¢ynkuui. 'apMmoHndeckue koneOaHus. YPOK

77-80 | Apkcunyc. ApPKKOCHUHYC. ApPKTaHIE€HC. anpeb KomM6unuposas. | Tabnuibt 112, n.8
['paduxmu. YPOK

81-84 | Pemienue MIPOCTENIINX Mai KomM6unuposan. | Tabnuiibt 112, n.9
TPUTOHOMETPUICCKUX YPABHCHHIA YpPOK

85-88 | Pemenue TPUTOHOMETPUUECKUX Maii KomOunuposan. | Tabnuiisi I12, n.9
YPAaBHEHUM. YPOK

89-92 | PemieHne TPUTOHOMETPUUECKUX CHCTEM Maii KomOunuposan. | Tabnuiisi I13, m.11
YpaBHEHUM. YPOK YyeOHuK

93-96 | Pemenue TPUTOHOMETPUUECKUX UIOHb KomOunaupoBaH. | YueOHHK I13, m.11
HEPABEHCTB YPOK

97 | KontponmpHast  pabota 1Mo  TeMe: HIOHb [TucpmenHas
«Tpuronomerpuueckue ypaBHEHHS U IpPOBEpKa
HEPABEHCTBAY. 3HAaHUU
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