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1. OBIIASL XAPAKTEPUCTHUKA ITIPOTPAMMbBI YYEBHOM JUCIHUILIAHBI

1.1. Ob6sacTs npuMeHeHus padoyeil NporpaMMsl

Pabouas mporpamma ydeOnoit aucuumauasl OY [1.04 Martemarrka npenHasHaueHa i U3y4eHUs B
YUPESKACHUAX CPEIHEr0 MPO(EeCCHOHATLHOTO O0pa30BaHMs, pPEATH3YIOUMX 00pa30BaTEIbHYIO
MporpaMMy CpeAHero oOImiero o0pa3oBaHUS NpPU IMOATOTOBKE KBAIU(PHUIMPOBAHHBIX PpPabOUMX,
cyxanux npodeccuun 23.01.08 Cnecapb 1Mo peMOHTY CTPOUTEIbHBIX MAITUH

1.2. Mecro y4yeOHOH JAUCHMIUIMHBI B CTPYKTYpe OCHOBHOH mpodeccHOHAJbLHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI:

VYyebnas nucuuruimHa MareMaTuka BXOJIUT B 00I1e00pa3oBaTeIbHbIN YICOHBIN ITUKII.

1.3. Heau u 3aga4m y4eOHON THCHMIIMHBI — TPe0OBaHUSA K pe3y/bTaTaM OCBOeHHUs] yueOHOIi
AUCUMILIUHBI:

Maremartnka siBisiercss (yHIaMEHTAJIBHOH 00Ie00pa30BaTeIbHON JUCHUILIMHOW CO
CIIOKMBIIMMCSl YCTOWYMBBIM  COJCp)KaHHMEM H  OOmMMH TpeOOBaHMSMHU K  ITOATOTOBKE
00y4aroImxcs.

OO1iue ey U3y4eHusi MaTeMaTHKU PEaTU3yIOTCS B YeThIPEX HAIPABICHUSX
1) obuiee mpeacTaBieHHe 00 UACSIX U METOIaX MaTEMATHKH;
2) UHTEJUICKTYaJIbHOE Pa3BHUTHUC,
3) oBnajieHHE HEOOXOAUMBIMU KOHKPETHBIMHU 3HAHUSIMU M YMEHHSIMHU;
4) BOCIIUTATEIBHOE BO3JICHCTBHE.

N3ydyenne mMareMaTHKH Kak MpOoQHIbHON 00meoOpa3oBaTeIbHON Y4eOHOW TUCHUILIMHEI,

yUYHUTBIBaIOIIEH crieninuKy ocBauBaeMbIx oOydarommmucs npodeccuii CI10, obecnieunBaeTcs:

* BbIOOPOM Pa3IMYHBIX OJXO0/0B K BBEIEHUIO OCHOBHBIX TOHATHIA;
* (opMupoBaHHMeM CHCTEeMbl  Yy4eOHBIX  3aJaHui, oOecrmeuuBarOIUX  APPEKTUBHOE
OCYILIECTBIIEHHE BEIOPAHHBIX 1I€JIEBBIX YCTAaHOBOK;
* o0orameHnueM CHeKTpa CTWiIel y4eOHOH AeATeTbHOCTH 32 CYET COIJIaCOBAHMS C BEAYIIMMHU
NesITeIbHOCTHBIMU XapaKTepUCTUKaMU BEIOpaHHON Ipodeccuu / CrieuaabHOCTH.
Conepxkanne y4eOHOW JMCHUIUIMHBI pa3padOTaHO B COOTBETCTBUM C OCHOBHBIMH
COZIep KaTEIbHBIMA JIMHUSIMHU O0YYEHUSI MaTEMATHKE:

* anreOpavyeckas JUHMS, BKIIOYAIOMAs CHUCTEMATU3ALUIO CBEIEHUHM O 4YHUCIaX; U3y4yeHHe
HOBBIX M 00O0OIIEHHE paHee W3YYEeHHBbIX omnepauuil (BO3BEJEHHE B CTEIEHb, M3BJIEUCHUE
KOpHsI, JIorapu()MUpOBaHUE, CHUHYC, KOCHHYC, TAHT'€HC, KOTAaHI€HC W OOpaTHbIE K HHUM);
M3Y4YE€HHE HOBBIX BHJIOB UHCJIOBBIX BbIpaXeHUH u (OpMyJ; COBEpPUIEHCTBOBAHUE
IPAKTUYECKUX HABBIKOB U BBIUMCIUTEIBHON KYJIbTYpPbI, pACIIMPEHUE
U COBEPIIEHCTBOBAHUE alreOpanveckoro ammapara, copMupoBaHHOIO B OCHOBHOM LIKOJIE, U
€ro IPUMEHEHHUE K PELICHUI0 MaTEMATUYECKUX U TPUKIIAIHBIX 3a7a4;

* TEOPETUKO-(QYHKIMOHAIbHAs JIMHUS, BKJIIOYAIONIAs] CHUCTEMATH3allMI0 M  pacIIUpeHue
CBelleHUIl O (YHKIMAX, COBEPIICHCTBOBAHUWE TpaUUecKUX YMEHHUH; 3HAKOMCTBO C
OCHOBHBIMHM HJIESIMH M METOJaMM MaTeMaTHYeCKOro aHajln3a B 00beMe, IMO3BOJSIONIEM
UCCIIEIOBaTh dJIEMEHTapHble (YHKIHUU U peliaTh MpOCTeHIIne reoMeTpuueckue, (pu3nuecKkue
U Ipyru€e NPUKIAIHbIE 3a]a4l;

* JIMHUS YPAaBHEHUH U HEPABEHCTB, OCHOBaHHAas Ha IIOCTPOEHUMM U HUCCIEJOBaHUU
MaTeMaTHYeCKUX  MOJeJel, TMepeceKkaromascs ¢  anreOpaMyeckod U TEOPETHUKO-
(YHKIMOHAIBHON JIMHUSAMHM M BKJIIOYAIOIIAas pa3BUTHE M COBEPUICHCTBOBAHHE TEXHHUKH
anreOpanyeckux MpeoOpa3oBaHUM Ui pelIeHWs YpPaBHEHUI, HEPaBEHCTB U CUCTEM;
dbopMupoOBaHUE CTIOCOOHOCTH CTPOUTDH U MCCIEA0BATH MPOCTEUIINE MaTeMaTUYECKE MOIETTU
IIPY PELICHNH NPUKIATHBIX 3a]a4, 33124 U3 CMEXHBIX U CHEIUATIbHBIX AUCLUIUINH;

* TreoMeTpUYecKas JIMHMS, BKJIIOYAIOLIAs HarJIsIHbIE IPEICTaBICHUS O IPOCTPAHCTBEHHBIX
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¢urypax u wu3yuyeHHE HX CBOMCTB, (OpMUpOBAaHHE U pPa3BUTHE MPOCTPAHCTBEHHOTO
BOOOpakeHUs!, pa3BUTHE CIOCOOOB r€OMETPUUECKUX U3MEPEHHNA, KOOPIUHATHOTO

U BEKTOPHOI'O METOJOB ISl PELICHUs MATEMATUYECKUX U IPUKIIAIHBIX 3a1a4;
CTOXAaCTUYeCKasl IMHUS, OCHOBAHHAS HA Pa3BUTHUH KOMOWHATOPHBIX YMEHMH, MPeICTaBICHHUHA
0 BEPOSITHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTAX OKPY’KAIOLIET0 MUPA.

1. 4. Pe3ysbTaThl yCBOEHHS Y4€OHOM IUCHUNJINHBI.

OcBoenne COoACpIKaHUA y‘Ie6HOI71 JUCHUITIINHBI MaremaTika oOecreYnBaeT JOCTHIKCHHEC

00yUaroLUMUCS CIEAYIOLUIUX Pe3y1bmanos.

JIUYHOCHHBIX

—Cc(OpPMUPOBAHHOCTh MPEACTaBICHUI O MaTeMaTHKE KaK YHUBEPCAJIbHOM f3bIKE HAYKH,
CPEICTBE MOJCIUPOBAHHUS SIBJICHUN U MPOIIECCOB, UIEAX U METO/IaX MaTeMAaTUKH;

—TIMOHMMaHUE 3HAYUMOCTH  MAaTeMaTUKU Il  HAyYHO-TEXHUYECKOro  Iporpecca,
c(hOpMUPOBAHHOCTH OTHOILIEHHUS K MaTEMAaTUKE KaK K YaCTH OOIIEeYEeIOBEYECKON KYIbTYPhI
yepes 3HAKOMCTBO C UCTOpUEN Pa3BUTHUSI MATEMATHUKH, SBOJIIOIIMEH MaTEMaTHUECKUX HICH;

——Ppa3BUTHE JIOTUYECKOTO MBIIICHUS, TPOCTPAHCTBEHHOTO BOOOPaXKEHHS, aITOPUTMHYECKOM
KYIbTYpbl, KPUTUYHOCTH MBIIUICHUS Ha YPOBHE, HE0OXoAMMOM i Oy;yliei
npodeccnoHanbHOM e TeNbHOCTH, JUIS IPOOJIKEHHsI 00pa3oBaHus U caMo00pa30oBaHMUs;

——OBJIQJICHHEC MAaTEMaTUYCCKUMH 3HAHUSMHU U YMCHHUSMH, HEOOXOJIUMBIMH B TTOBCEIHEBHOMN
KU3HU, JUISI OCBOCHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX MAWCIHHUIUIMH W JIUCIUTUIAH
poecCHOHATLHOTO IUKJIA, JIJIS MOJIydeHHsT 00pa3oBaHUs B O0JIACTAX, HE TPEOYIONTUX
yriayOJIeHHON MaTeMaTH4eCcKOi MOATOTOBKH;

—TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIE CaMO00pa30BaHUIO, Ha
MIPOTSHKCHUH BCEH JKU3HM, CO3HATEILHOE OTHOIICHUE K HEIIPEPHIBHOMY 00pPa30BaHUIO KaK
YCIOBUIO yCIIEUTHON MPOo(dhecCHoHaNbHOM U 00LIECTBEHHON AESITETbHOCTH;

——TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIbHOM TBOPYECKOM U OTBETCTBEHHOM
JeSITeNIbHOCTH;

——TOTOBHOCTh K KOJUICKTUBHOW paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaresbHON, OOIECTBEHHO TMOJE3HON, y4eOHO-UCCIIEeI0BATEIbCKON, MPOSKTHON U
JIPYTHUX BUAAX JACSITEIHLHOCTH;

——OTHOIIIEHHE K MPOPEeCCHOHATBHON EATEIBHOCTH KaK BO3MOXKHOCTH YYacTHUS B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MTPOOIIEeM;

MemanpeomMemHbix:

——YMEHHME CaMOCTOSITEIbHO ONPENEIATh LENNd JEATeIbHOCTH M COCTABIISTH ILJIAHBI
JESATEIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBIATh, KOHTPOJMPOBATH M KOPPEKTUPOBATh
JEeSATEIbHOCTh; UCIOIb30BAaTh BCE BO3MOXKHBIE PECYPCHI JJI JOCTUKEHHUS MOCTABICHHBIX
nened W peayn3aliyd IUIAHOB JCSATENBHOCTU;, BHIOMPATh YCHCIIHBIE CTPATETHU B
Pa3IUYHBIX CUTYAIUSX;

——YyMEHHUE TMPOJYKTUBHO OOLIAThCS M B3aMMOJEICTBOBATH B MPOIECCE COBMECTHOM
NEeSATETbHOCTH, YYUTBHIBATh TO3WIIMNA JPYTUX YYaCTHUKOB JEATEIBHOCTH, 3(h(HEKTHBHO
paspemiaTh KOH(IJIUKTHI,

——BJIQJICHUE HaBBIKAMHU TO3HABATEIbHOM, Y4eOHO-UCCIIENOBATEILCKOM U  TMPOEKTHOU
NESATETPHOCTH, HABBIKAMH pa3perieHus MmpooOyieM; CIOCOOHOCTh H TOTOBHOCTh K
CaMOCTOSATEIbHOMY TIOMCKY METOJOB PEIICHUS] TMPAKTHYECKUX 3a7ad, MPUMEHEHUIO
Pa3IMYHBIX METO/0B IMO3HAHUS;

——TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIbHON WH(POPMAIIMOHHO-TTO3HABATEIIbHON
NESATETPHOCTH, BKJIIOYAsh yMEHHE OPUEHTHUPOBATHCS B  PA3JIMYHBIX  HMCTOYHUKAX
nH(pOpMaIUU, KPUTHYECKH OIIEHUBATh M WHTEPHPETUPOBATH MH(POPMAIIHIO, TTOTYyIaeMYO
W3 Pa3JINYHbIX HCTOYHUKOB;

——BJIaJICHUE S3BIKOBBIMH CPEJICTBAMH: YMEHHUE SICHO, JIOTHYHO M TOYHO M3JIaraTh CBOIO TOUKY
3pEHMUsI, UCTIOIB30BATh a/IEKBATHBIC SI3bIKOBHIE CPEJICTBA,

——BJIaJICHUE HaBbIKAMHU T[IO3HABATEIbHOUW pe(IEKCHU KaK OCO3HAHHS COBEPIIACMBIX
NEHCTBUIM M MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTaTOB M OCHOBaHMil, TPaHUI] CBOETO
3HaHUS U HE3HAHMUSI, HOBBIX IMO3HABATEIBHBIX 33/1a4 U CPEJCTB ISl UX JOCTHKECHHUS;
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——IIeJIeyCTPEMJICHHOCTh B MOWCKAX U MPUHATUU PELIEHUH, COOOpa3UTEeIbHOCTh U UHTYUIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEICTaBICHUI; CIIOCOOHOCTh BOCIIPUHUMATh KPacoTy U
TApPMOHHIO MHUPA;

npeomMemHmolx:

——c(hopMUPOBAHHOCTb MPEJICTABICHUHM O MaTeMAaTHKE KaKk YaCTU MUPOBOH KYJIbTYpPbI U MECTE
MaTeMaTHUKd B COBPEMEHHOW IMBMJIM3AIMM, CIOCO0aX ONUCAHMS SBICHUH pPEaTbHOTO
MHUpa Ha MaTEMaTUYECKOM SI3BIKE;

——c(OpMUPOBAHHOCTh IPEJACTABICHUI O MaTEeMAaTHYECKUX IOHATHSX Kak Ba)KHEMIIMX
MaTeMaTHYECKUX MOJIENIAX, MO3BOJSIOIIMX ONUCBIBATh M M3y4yaTh DPa3HbIE IPOLECCHl U
SBJICHUSI; MOHUMAaHHE BO3MOXXHOCTH aKCHOMAaTHYECKOI'O IOCTPOEHUS MaTeMaTHYeCKHX
TEOpUIA;

——BJIaJICHUE METOJaMH JI0Ka3aTeJIbCTB U AJITOPUTMOB PEIIECHUS, YMEHHE UX IPUMEHSTb,
IIPOBOJIUTH JJOKa3aTeIbHbIE PACCYKICHUS B XOJI€ PELLICHU 3a/1a4;

——BJIaJICHUE CTAHJAPTHBIMU IpPUEMaMM pEIIEHUs pALlUOHAIbHBIX W HpPpalMOHAIbHBIX,
[I0Ka3aTeIbHbIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, X CHCTEM;
UCIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IMPOrpamMM, B TOM YHCIE JUIs MOUCKA IyTH
pelLeHMs] ¥ WIIIOCTPALMY PELICHUs] YpaBHEHUH U HEPaBEHCTB;

——c(hOopMUPOBAHHOCTb MPEICTABICHUI 00 OCHOBHBIX MOHSATHIX MaTEeMaTHUECKOTO aHAIN3A U
UX  CBOWCTBaX, BIJIQJCGHUE YMEHHUEM  XapakTepu3oBaTh IOBeJeHHE  (YHKLHUH,
HCIOJIb30BaHUE MOJIYUYEHHBIX 3HAaHUH JUI ONMCAHKS U aHAJIN3a PeaIbHbIX 3aBUCUMOCTEH;

——BJIaJICHUE OCHOBHBIMM IOHSTHUAMU O IJIOCKMX M NPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢urypax, HX OCHOBHBIX CBOWCTBaX; C(OPMHPOBAHHOCTh YMEHHUS pACIIO3HABAThH
reoMeTpruecKkue (Urypbl Ha dYepTekax, MOACISIX M B PEaJbHOM MHUpE; TMPUMEHEHHUE
U3YYEHHBIX CBOMCTB reoMeTpHyecKuX (GUryp u (Gopmys A pelieHusk reéoOMEeTPUYECKHX
3aJa4 ¥ 3a/1a4 C MPAKTUYECKUM COZEPIKaHUEM;

——c(hOopMUPOBAHHOCTbH MPEICTABICHUH O MPOIECCaX U SABICHUSIX, UMEIOIINX BEPOITHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJbHOM MHUPE, OCHOBHBIX IOHSTHSX
JJIEMEHTApHONH TEOpUM BEPOATHOCTEM; YMEHUH HaXOAUTh M OLEHUBAaTh BEPOATHOCTH
HACTYIUIEHUsI COOBITMH B NPOCTEHIIMX MPAKTUYECKUX CUTyallUsIX U OCHOBHBIE
XapaKTEpUCTUKH CIIy4alHbIX BEJIUYNH;

BJIa/ICHHE HAaBbIKaMU HMCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX NPOTrPaMM IIPH PELICHUH 3a1a4.

B pe3ynbrate u3zyueHus: yueOHON AUCHUIIIIMHBI 00y4YaIOLIUIICs T0JKEH

3HATH/MIOHUMATD!

—3HAYeHUE MATEeMAaTHYE€CKOW HayKW JJIA PEIICHMs 3a/ad, BO3HUKAIOUIUX B TEOPUU U NPAKTHUKE;
HIUPOTY U B TO K€ BPEMSI OTPAHMYCHHOCTh MPUMEHEHHSI MaTEMaTUYECKNX METOJIOB K aHAJIU3y U
HCCIIEIOBAHUIO TIPOIIECCOB U SIBJICHUI B IPUPOJIE U OOIIECTBE;

— 3H
aueHHEe TPAKTHUKKA M BOIMPOCOB, BO3HUKAIOIIMX B CaMOil MareMaTuke it (pOpMHUpPOBaHUS U
pa3BUTHS MAaTeMAaTHYECKOW HAyKH,; MCTOPUIO PAa3BUTHS TOHATHS YWCTA, CO3JaHUs
MaTeMaTUYeCKOT0 aHaJIn3a, BOSHUKHOBEHHS M Pa3BUTHS T€OMETPUH,

— YHUBEPCAJIbHBIN XapakTep 3aKOHOB JIOTMKA MAaT€MaTUYECKUX PaCCyKIECHUU, UX MPUMEHUMOCTb
BO BCEX 00JIACTSAX YETOBEYECKOM JCSITEIIBHOCTH;

— BEPOSATHOCTHBIN XapakTep pa3IM4HbIX MPOLECCOB OKPYKAIOIIETO0 MUPA:

— yMeTh:

— BBITIOJIHATH apu(MeTHIeCKue NeHCTBUSI HaJl YMCIIaMH, COYETasl YCTHBIE U MIChbMEHHBIE TTPUEMBI,
HaxOJUTh TMPUOIIKCHHBIE 3HAYEHHUS BEIWYWMH WM TOTPEIIHOCTH BBIUMCICHUHN (aOComroTHAs U
OTHOCUTEJIbHAS ); CPABHUBATH YHCIIOBBIC BBIPAKEHNS,

— OTIPEJIeNIATh OCHOBHBIE CBOMCTBA YHUCIOBBIX (PYHKIIMIA, WILTIOCTPUPOBATh UX Ha rpadukax;



—u300paXkaTh Ha KOOPIAUHATHON IJIOCKOCTH PEIICHUS] YpPaBHEHUH, HEPABEHCTB U CUCTEM C JIBYMS

HEHU3BCCTHBIMU,

—1/1306pa>1<aTb OCHOBHBIC MHOTI'OIPAaHHUKH W KPYIJIBIC TCJId; BBINIOJHATE YCPTCIKU IO YCIOBUAM

3aaa4

B pe3yabTare uzydyenusi GopMHUPYIOTCS cJIeayouue o0mue KOMIeTeHIuM:

Kox HaumeHoBaHue pe3yabTaTa 00y4eHHs
OK 2 Opranu3oBbIBaTh COOCTBEHHYIO NIESTEIBHOCTh, MCXOIS W3 IIEIH M CIOCOOOB ee
JOCTHIKEHUS], OTIPE/ICTICHHBIX PYKOBOAUTEIIEM.
OK 4 OcymecTBiiaTh MOMCK  HMHGpOpMAIMM, HEOOXomuMoH anst  3(PQPEeKTUBHOTO
BBINOJIHEHHSI TPO(ECCHOHATBHBIX 3a]1a4.
OK 6 PaGorate B komanae, 3(QekTuBHO OOIIATBCS C KOJUIETAMH, PYKOBOJCTBOM,
KJIMEHTAMHU.

2. CTPYKTYPA U IPUMEPHOE COJEP)XAHUE YYEBHOM JUCHUIIINHBI

2.1. O0beM yuyeOHOM QIMCUMILIMHBI M BUbI Y4eOHO padoThI.

Bun yuebHoit paboTbl O6beM yacoB
MaxkcumanbHas yueOHasi HarpysKa (Bcero) 427
OO6s13aTenbHas ayJUTOpHas yueOHasi Harpy3Ka 285
B TOM YHCIIE:

KOHTPOJIbHBIC PAOOTHI 20
CamocrosTenbHas yyeOHas paboTa oOyyaronierocs 142
[IpomexxyTounast arrecramus B hpopme auddepeHmpoBanHoro 3a4era B 1,2,3,4 cemectpax u
9K3aMeHa B 4 cemecTpe

2.2. TeMmaTnuyeckuii MJIaH U co/iep:KaHue y4eOHOH TUCHUTLIUHBI

«MarteMaTHKAa: aﬂreﬁpa H HAYAJIa MAaTEMATHYECCKOr0o aHa/Iu3a; recoMeTpus)

Haumenoganue Cooepircanue yuebnozo mamepuana, 1a00pamopHsle s 3
pasoenos u mem pabombul, camocmoamenvHas padoma 00y4arOUUXCcA S 8 § I
S8 8¢
Q
> 3
1 kypc
Yucnosble U anreOpanyeckue BhIpaKEHUs. Y paBHEHUS U 2 1
HEPABEHCTBA
. 2
Bxo1HOW KOHTPOJIb.
Tema 1. 12
Tema 1. PazBuTHe NOHATHSA 0 YK CIIE
PasBurne
NOHSATHS O [{enble v palMoHaIbHBIE YHUCIIA, IEHCTBUTEIBHBIE YUCIIA. 2 1
yuciae ["'eomeTpuyeckast mporpeccus
. . 2 2
ApudmeTnuecknii KOpeHb HaTypalbHON CTENEHH
2 2
CreneHb ¢ palMOHAJIbHBIM IIOKA3aTEJIEM.




Crenens ¢ ,[[eflCTBI/ITeJII:HBIM I10Ka3aTcCiICM.

. 2
KommnekcHele uncina. J[efcTBUS ¢ KOMILUIEKCHBIMH YU CIIaMU
Ypok 0606menust Kontpoiasnas padora Nel 2
«J1eCTBUTENBHBIE YUCIIA)
Tema 2.
IIpsimble u 08
IUIOCKOCTH B
NPOCTPAHCTBE
AxcuoMsl crepeoMeTpud. CreACTBYS U3 aKCUOM. 2
[TapayiensHble npsAMbIe B IpocTpaHcTBe. [lapamiensHOCT 2
PsIMOM M INIOCKOCTH
[TapannenbHOCTh NPAMON U TIIOCKOCTU. B3anmuoe 2
pacoIOKEHUE NPSIMBIX B MPOCTPAHCTBE.
. 2
VYron mexnay npsimeiMu. [lapannenbHOCTh IIIOCKOCTEN
N3o6paxenue npocTpaHcTBeHHbIX (uryp. [Tapannensnoe 2
IIPOEKTUPOBAHUE
2
Terpasap. [lapaimenenunes.
. 2
[TocTpoeHue ceuenni
Ypoxk 0606mmenus. KontpoasHas padora Ne 2. 2
«[TapanmnenbHOCTh NPSMBIX U INIOCKOCTEN».
IlepnieHIMKYIAPHOCTD MPSIMBIX B IPOCTpaHCTBE. [Ipn3Hak 2
MEPIEHAUKYISIPHOCTH IPSIMOM U TNIOCKOCTH.
TeopeMa 0 IpsAMOM, IEPIIEHAUKYIISAPHON K IINIOCKOCTH. 2
PaccTosiHME OT TOYKM 10 UIOCKOCTH
Teopema o Tpex nepneHAuKyIsIpax. YToj MeX1y NpsMOi U 2
IIJIOCKOCTBIO.
o . 2
JIByrpanssiii yroa. [lepnenauKyasspHOCTb INIOCKOCTEN
. 2
IlepneH qIUKyYIAPHOCTD MJIOCKOCTEMN.
[Inomans OpTOroHaIbHON NPOEKIIMU MHOTOYTOJIbHUKA. 2
IIpsAMOYTOJIbHBIN NTapaLICICIUIIE .
VYpoxk 0606menust. Kontponsnas padora Ne 3.
«IlepneHANKYIAPHOCTD NPAMBIX U IUIOCKOCTEWN».
2
Tema 3.
IToxa3arenbHa 10
s1 QyHKIUA
. 2
[Toka3zarenbHas (GyHKIMA, €€ CBOMCTBA U rpauK.
2

ITokazaTenbHbIE YpaBHCHHA.




ITokazaTenbHbIE HCPAaBCHCTBA

2
Ypok 06001IeHus
2
Kontponsnas padora Ne 4. «IlokazarenbHast QyHKIHS.
Tema 4.
Jlorapudgmuuec | Tema 4. JTorapupmuyeckasi pyHkuus 14
Kast QyHKIMS
2
Jlorapudmsr
. 2
CgoiicTBa norapugmon
Jecsatuunble U HaTypalibHbIE Torapudmel. Popmyna 2
nepexoaa.
. 2
Jlorapudmuueckas GyHKIUS, €€ CBOWCTBA U rpaduK.
Jlorapudmuueckue ypaBHEHUSI. 2
Jlorapudmuueckre HepaBeHCTBA.
JuddepenupoBaHHbIil 3a4eT 5
Tema 5.
CrenenHas 12
pyskuus
CrenenHas GyHKIIHNS, €€ CBOWCTBA U Ipad UK. 2
B3anmuo-o0patHbie pyHKIMH. PaBHOCHIIbHBIE YpaBHEHUS U 5
HEPaBEHCTBA
2
. PaBHOCUIIbHBIE YpaBHEHUS 1 HEPABEHCTBA
2
WpparmonansHbie ypaBHEHUS
2
HpparnmonansHble HEpaBEeHCTBA
VYpoxk 0606mmenus. KontponsHas padora Ne 5. «Crenennas 2
byHKIHSY.
Tema 6.
Cucrembl 10
YPaBHeHUil
2
Crioco6 moICTaHOBKH.
Crroco0 ci1oKeHus 2
2
Penrenue cucteM pa3muIHBIMHA CIIOCOOAMH.
2

Pemenue 3a1ay ¢ MOMOIIBIO CHCTEM YPaBHEHUS.




VYpoxk 0600mmenus. Kontponsnas padota Ne 7. Cucrembl 2
ypaBHEHUU.
Tema 7.
Muororpanau | Tema 7. MHOrorpaHHuKHU 12
KH
. 2
ITousitTue MHOrOrpanHuka. Teopema Diinepa.
2
[Tpuszma.
2
[Tupamuna, yceueHHast mupaMua.
2
[TpaBUIbHBIE MHOTOTPAHHUKH.
2
Ypok 06001IeHuS.
KonTponbhas padora Ne 8. MHOrorpaHHuKH. 2
Tema 8.
OcHoOBBI
TPUTOHOMETPH
18
u
Pannannas mepa yria. [IoBOpoT Touku BOKpYr Hadaia 2
KOOpJIMHAT
Omnpenenenne TPUTOHOMETPUICCKUX (PYHKIMA. 3HAKK 2
byHKIHIA.
3aBHCUMOCTh MEXI1Y TPUTOHOMETPHYECKUMH (PYHKITUSIMH 2
OJIHOTO U TOTO K€ yIja
2
TpuroHoMeTpuvecKre TOXKIECTBA
CuHyC, KOCUHYC U TAaHT€HC YIJIOB 0 U -0... DOpMYIIbI 2
CJIO’KEHUS
. 2
Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC TBOMHOTO yTJIa.
®opmyisl mpuseaeHns. CymMMa U pa3HOCTh 2
TPUTOHOMETPHUYECKUX (DYHKIUH
. 2
[TpousBeneHre TPUrOHOMETPUYECKUX (PYHKIINH
VYpok 0606mmenus .KontponsHas padota Ne 9. 2
Tpuronomerpudeckne GopMyIbl
Tema 9.
Tpuronomerpu
YecKue 24
ypaBHEHHA
. 8
[Tpocreiinme TpUroHOMETpUYECKHE YPaBHEHUS
VYpoxk 0606mmenust Konrponbnas padora Ne 10. [pocreiimue 2
TPUTOHOMETPHUYECKUE YPABHEHHS
Pemenne TpuroHoMeTpruYeCKUX ypaBHEHNNH. MeTo1 3aMeHsl 4
HEH3BECTHOTO
4

Pemenne ypaBHeHI/Iﬁ MCTOAOM Pa3JIOKCHUA Ha MHOXKHUTCIIN
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Paznuunble IpreMBl pelIeHUs] TPUTOHOMETPUYECKUX
ypaBHEHUU

OpnHOopoHBIE ypaBHEHUS. Y paBHEHUs, COJAEPIKAIINE KOPHU 2
U MOJYJU
Ypok 0606mmenus .Kontponbraast padora Ne 11. 2
TpuronomeTpruyeckue ypaBHEHHS
Tema 10.
Tpuronomerpu
yecKue 8
byHkuun
. . 2
CBoiicTBa TPUTOHOMETPUIECKUX (PYHKIIUI
OyukImu y = SiN X, y = COS X , 2
y=1tgx,y=Ctgx
Tpuronomerpuueckue HepaBeHcTBa. OOpaTHBIE 2
TPUTOHOMETPHUYECKUE (DYHKIHH
Ypok 0606mmenus. Kontponbnas padora Ne 12. 2
Tpuronomerpuueckne GyHKIUU
HuddepenunrpoBaHHblii 3a4eT 1
2 Kypc
Tema 1. 24
Ilpouszeoonasn u
eé npumenenue
Uucnossle nocnenoBarenbHocTu. [penen 2
MOCIIE0BATEIHbHOCTH
[Tpenen u HempephIBHOCTH (YHKITUH 2
ITpousBonnas. [Ipasuna nuddepeHpoBanus 2
[Tpon3BoIHBIE HEKOTOPBIX JEMEHTAPHBIX (PYHKIIHIA 4
[TpousBoaHbIe CIOKHBIX QyHKIMHA. [Ipon3BOIHBIE CYyMMBI, 4
Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO.
I'eoMeTpuYeCKU CMBICI IIPOU3BOJIHON. Y paBHEHUE 5
KacaTelbHOU K rpaduKy.
Bospacranue, yobIBaHHE U SKCTPEMYMBbI (GYHKIIUN 2
[TpuMeHeHne NPOU3BOIHOMN K UCCIEIOBAHUIO (DYHKIIMU 5
HauOonbIiee 1 HauMeHblee 3HaYeHUEe PYHKLIUU 2
O606menue. Koutponbnas padora Ne 1 «IIpousBogHas u e€ 2
PUMEHEHHE»
Tema 2.
Bexkmoput.
Memoo 12
Koopounam 6
npocmpancmee
[TonsiTve BekTOpa B pocTpaHCTBE. [lefCTBYSI C BEKTOPaMH. 9
KoMriutaHapHbIe BEKTOPBI.
Koopaunats! Touku u BekTopa. Beruncienue koopauHar 9
BEKTOPA.
[TpumeHeHne MeTO1a KOOPAMHAT K PELICHUIO 3a/1a4 2
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CkanspHoe Mpou3BeieHUE BEKTOPOB 2
2
[TprMeHeHne CKaIsIpHOTO MPOU3BEICHUS K PEIICHUIO 3a1a9 2
O606menue. Konrponbnas padora Ne 2 «MeTtoa kooparHAT 9 3
B IIPOCTPAHCTBE»
Tema 3.
Ilepeoobpasznasn
u unmezpan 16
[TepBooOpaznas. [IpaBuiia HaX0XACHUS IEPBOOOPAZHBIX 4 2
[TonsiTue unTerpana. BerunciaeHne HHTErpaioB 4 2
[Imomaas KpUBOJIMHEHHOM Tparnenuu. Berauciaenue 4 2
wiomaaen GUryp ¢ MOMONIbIO HHTETPAJIOB.
O606menue. KontponbHas padota Ne 3 «llepsoobpasnas u 2 2
unmezpa
JuddepeHmpoBaHHbIN 3a4€T 2
Tema 4. Tena 12
epauieHus
Hununnp. [Tnomaas moBEpXHOCTH HUIHHIPA. 2
Komnyec. [Tnomane moBepxHOCTH KOHYCA. 2 2
VY ceuéHHbIl KOHYC 2 2
Coepa u map. Ypasaenue chepsl 2 2
B3anMHoe pacnosoxeHne IOCKOCTH U ChepBI. 2
Kacarenbnas ninockocts k cdepe. [Tnomans cheps 2
O6o06menne. Kontponbhas padota Ne 4. «Tena BpameHus» 2 3
Tema 5. 12
Oobvemvl men
Dopmyisl obbemMa KyOa, IIPSIMOYTOJIBHOTO 2 2
napauieNienunea, Mpu3Mbl, HWIHHIPA.
®dopmynsl 00beMa THPAMUIBI U KOHYCa 2 2
@opmyIibl IJIOMIAAEH TOBEPXHOCTEN HIMJIMHAPA U KOHYCa 2 2
OO6BEM 11apa M ero yacrei 2 2
2
KomOuHamu reoMeTpuueckux Tei 2
3
O606menne. KonrponbHas padota Ne 5 «O0bEMBI TEM» 2
Tema 6.
Komnnexcnute 14
yucna
2
KommiekcHble yncna. Moayiap KOMIJIEKCHOTO YUCIa. 4
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Crnoxenune u YMHOXCHHUEC KOMILJICKCHBIX YHUCECII

Brranranue n JCJIICHHUEC KOMIIJICKCHBIX YHCCJI

Tpuronomerpuyeckasi GopMa KOMIUIEKCHOTO YKCIia

N[NNI DN

KBanpaTtHoe ypaBHEHHUE C OTPULIATEIHHBIM
JTUCKPUMUHAHTOM

N (NN

O606menue. KontponbHas padora Ne 6 «KoMriekcHbIe 3
YHCIIA)

Tema 7.
Inemenmui
10
KOMOuUHamopux
u

OcHOBHbIE OHATHS KOMOMHaTOpUKH. KoMOnHaTOpHBIE 2
3anaun. [IpaBuno ymMHOKEHUS

bunomunaneHas hopmyina Herorona

O606mmenue. Kontponbnas padora Ne 7 «9neMeHTHI

2
[lepecTanoBKH, pa3MEILIEHUs U COYETAHUS 4 2

2

2
KOMOHHATOPUKI

Tema 8.
Inemenmot
meopuu
eepoamHuocmen

CoOpbiTHe, BepoATHOCTH COOBITHS. CI0XKEeHNE BEpPOSITHOCTEH

BepositTHOCTE IpOTHBONONI0KHOTO cOObITHS. Pemenue 3axay

BGPOHTHOCTB IMPOU3BCACHUS HE3ABHCUMBIX COOBITUH

WINDNIDNIDN

2
2
YcnoBHas BEPOSITHOCTh 2
4
2

O6o06menne. KontponbHas padota Ne 8 «35eMeHThI TeOpHH
BEPOSITHOCTH»

Hmozoeoe
noemopenue

I[eﬁCTBHTeHLHbIe yrcia. KoMmmaekcHbIe yncna.

IlokazarenpHEIC YpaBHCHHA U HCPABCHCTBA

Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA

TpuroHomeTpuueckue ypaBHEHHs 1 HEPABEHCTBA

IIpownsBoaHas

NN DD
WINDNIDNIDNDN

IToBTOpEHUS

Hroro 285

BaeaynutopHas camoctosiTenbHasi paboTta 142

Bcero 427

s xapakmepucmuku ypoHs 0C80eHUsl YUeOH020 Mamepuala UCnoab3yIOmcs cledyruue
0bo3Hauenus:

1. — o3nakomumenvhwill (y3HasaHue pamee u3y4eHHbIX 00bEKmMos8, C80UCME);

2. — penpoOyKmueHblil (8bINOJHEHUe 0esIMEebHOCMU N0 00PA3Yy, UHCMPYKYUU ULU OO
PYKOBOOCMBOM)

3. — IPOOYKMuUBHbLIL (NIAHUPOBAHUE U CAMOCMOAMENbHOE 8bINOHEHUE 0eAMENbHOCMIU, peuleHue

npooIeMHbIX 3a0aY)
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3. YCJIOBUS PEAJIM3AILIMA ITPOTPAMMBI YYEBHOM JUCIHUATLIIVHBI.

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaT€PUAJIBHO-TEXHUIECCKOMY o0ecrnevYeHuIo.

Peanuzanuss  yueOHOM  aucuumuimHbel  TpeOyeT Hanuuumsa — ydeOHOro  kaOuHeTa
«MaremMatuka.

[Tomemienne kabuHeTa ymoBieTBOpsieT TpeOoBaHusIM CaHUTapHO-3MHIEMHOIOTHYECKIX
npaBui 1 HopmatuBoB (CanlluH 2.4.2 Ne 178-02).

MatepuanbHO-TEXHUYECKOE OCHAIllEHUE Y4eOHOTo KaOnHeTa:

- IOCA/I0YHbIE MECTa MO KOJUYECTBY 00YyUaIOUINXCS;

- paboyee MecTO MpernoJaBaTes;

- KOMILJIEKT y4eOHO-HarIsSAHbIX TocoOuit «MaTemaThka;

- 00bEMHBIE MOJICIIH;

- TaOJIULIBI

B mpouecce ocBoeHus mporpammbl yueOHOW JUCHUIUIMHBI «Maremaruka: aiaredpa u
Hayajia MaTeMaTHYECKOT0 aHAIN3a; TEOMETPUS CTYEHTHI MOIY4al0T BO3MOKHOCTh JIOCTYIA K

AJIEKTPOHHBIM y4E€OHBIM MaTepuaiaMm M0 MaTeMaTHKE, UMEIOIIUMCS B CBOOOJIHOM JIOCTYII€ B
cetu UIHTepHET (3NIEKTPOHHBIM KHUTAM, IPAKTHKyMaM, TectaM, MmaTepuaiam EI'D u np.).
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3.2. UnopmannonHoe odecneyeHne 00y4eHu.

OcHoBHasi iuTepaTypa.

1. bammako M.M. MaremaTtuka : y4eOHUK Juisi yapexnaeHuit cpen. [Ipod. oOpazoanus /
M.U. bammmakoBs.- 8-e u3a., - M.: U3natensckuii neHTp «Akamgemusi» 2019.- 256 c.: min. ISBN 978-
5-4468-0060-5.

2. bammvakoB M.M. Maremaruka. 3ajadyHuK: y4eOHHUK U1 yapexaeHui cpen. Ilpod.
obpazoBanust / M.W. bammakos.- 4-¢ u3z., - M.: U3aarenbckuii nentpa «Axanemus» 2019.-
416 c.: un. ISBN 978-5-4468-0722-2.

3. MaremaTuka: anre6pa u Havana aHanusa 10-11 k. ba3oBblil ypoBens kommi. M3 2-x 4
(®I'0C) Mapakosusi, MEHEMO31HA

HNuTepHeT-pecypcesbl.

1. www. fcior. edu. ru (MadopmarimoHHbie, TPEHUPOBOYHBIC U KOHTPOJILHBIE MAaTEPHAIIBI).
2. www. school-collection. edu. ru (Exunast kosutexiinu nudpoBbIX 00pa3oBaTeIbHBIX
pecypcoB).

3.euclid.math.fsu.edu/Science/math.html

4.http://fags.org.ru/science/math-yp.htm

5.www.learner.org/exhibits/dailymath/resources.ht
6.www-sbras.nsc.ru/win/mathpub/math_www.html

7.IlporpammHoe obecrieuenne u IHTepHET-pecypChI:
8.www.newlibrary.ru - HoBas 3;eKTpOHHAasI OMOINOTEKA;
9.www.edu.ru — deepanabHbIi MOPTAT POCCHICKOTO 00pa30BaHHUS;
10.www.mathnet.ru — obmepoccuiickuii MaTeMaTHYECKUH TTOPTAT;

11. www.library.kemsu.ru - anekrponssiii katagor Hb KemI'VY;

12. www.elibrary.ru — Hay4Has aneKTpoHHasi OMOIHOTEKa;

13. www.nehudlit.ru - snekTpoHHast OHOIHOTEKA YUeOHBIX MAaTEPHAIOB
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http://faqs.org.ru/science/math-yp.htm
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.newlibrary.ru%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.edu.ru%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.mathnet.ru%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.library.kemsu.ru%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.elibrary.ru%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.nehudlit.ru%2F

4. KOHTPOJIb U1 OIIEHKA PE3YJbLTATOB OCBOEHMS YYEFHOM JJUCHUILIAHBI

KoHTpoJIb U OlleHKAa pPe3yJbTaTOB OCBOCHHS y4eOHOW JMCIUIUIMHBI OCYIIECTBISICTCS B

MpoLecce MPOBEIEHUS MPAKTUYECKUX 3aHATHUH,

TECTUPOBAHMS,
O6y‘IaIOIJ_II/IMI/IC51 WHAUBUYAJIbHBIX 3aI[aHI/II7I, IIPOCKTOB, I/ICCJIGI[OBaHI/If/'I.

da TaKXC  BBIIIOJIHCHUA

Pe3yabTaThl 0CBOCHUSA
Y4eOHO TUCUUIIMHBI

@®opMbI U METOAbI
KOHTPOJISl M OLleHKH
pe3yJbTaTOB 00yUYeHHUsI

B pesynbrare nzyuenus yueOHON AUMCUUILIMHBI «MareMaTHKa:
aireOpa U Hayajla MaTeMaTHYECKOrO aHAJIN3a; TE€OMETPHUs»
o0yyarommuecs J0JKHBI JOCTUYb CIEAYIOUINX Pe3yJIbTaToB:

* JIUYHOCHIHDbIE:

-c(hOpMUPOBAHHOCTb MPEJICTABICHUI O MAaTEMATUKE KaK
YHHUBEPCAJIHLHOM SI3bIKE HAYKH, CPEACTBE MOJICITUPOBAHHS SIBICHUNA U
IPOIIECCOB, UACIX H METOJaX MaTeMaTHKH;

-[IOHMMAaHUE 3HAYMMOCTH MAaTEeMaTUKHU ISl HAY9HO-TEXHUYECKOTO
nporpecca, copMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKeE Kak K
4acTH 001IeUeI0BEYECKOI KYIbTyphl Yepe3 3HAKOMCTBO € UCTOpUEH
pa3sBUTHSI MATEMaTUKH, SBOJIFOLIMEH MaTEeMaTHYECKUX HJIEH;
-pa3BUTHE JOTHYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO
BOOOpaKEHUS, AITTOPUTMHUYECKON KYIbTYPBhI, KPUTHIHOCTH
MBIIICHHS Ha YPOBHE, HEOOXOAMMOM I OyayIien
npodeCCHOHATBLHOM eATeNbHOCTH, Ul IPOJI0JIKEHUs 00pa30BaHUs
U caM000Opa30BaHus;

-OBJIaJICHHE MAaTEeMaTHUYECKUMH 3HAHUSMHU M YMEHUSIMH,
HEOOXOMMBIMH B TIOBCETHEBHON YKU3HU, JIJIsl OCBOSHUS CMEKHBIX
€CTECTBEHHO-HAYYHBIX TUCIUILTUH U AUCITUTUINH
npo¢eCCHOHATBHOTO IMKJIIA, I MOTydeHHs 00pa30BaHus B
o0nacTsax, He TPeOYIOUINX YriyOlIeHHOW MaTeMaTHUeCKOM
HOJTrOTOBKH;

-TOTOBHOCTb U CLIOCOOHOCTh K 00pa30BaHMIO, B TOM YHUCIIE
camMo00pa30BaHMIO, HA TIPOTSHKECHUN BCEH KU3HH; CO3HATEIHHOE
OTHOILIEHHE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO
yCHENIHON MPo¢eCCHOHANTBHOM U 00IIIECTBEHHOM e TeTbHOCTH;

-TOTOBHOCTb U CLIOCOOHOCTh K CAMOCTOSITEIIbHON TBOPUECKON U
OTBETCTBEHHOMH JeATEIHHOCTH;
-TOTOBHOCTbH K KOJUIEKTUBHOH paboTe, COTPYAHUIECTBY CO
CBEpPCTHUKAMH B 00pa3oBaTebHON, OOIIECTBEHHO TTOJIC3HOM,
yueOHO-UCCIIeI0BATEeNbCKOM, POEKTHON U IPYTrUX BHUJIAX
JesITeTbHOCTH;

* Mmemanpeomemusvie:

-yMEHHE CAMOCTOSITEITFHO ONPENENATh eNTN IeATSITLHOCTH H
COCTABJIATH IJIAHBI ACATCIIBHOCTU, CAMOCTOATCIIBHO OCYIICCTBIIATD,
KOHTPOJIUPOBATH U KOPPEKTUPOBATH AEATEIBLHOCTD; HCIIOIB30BaTh
BCC€ BO3MOXKHBIC PECYPCHI AJI1 JOCTHUKCHUA IMTOCTABJICHHBIX ueneﬁ n
pcam3anuu 1mI1aHOB ACATCIbHOCTH, BI)I6I/IpaTB YCIICUIHEBIC
CTpaTervy B Pa3TUYHBIX CUTYaIIUX;

-yMEHHUE MPOAYKTUBHO OOINATHCS U B3aUMOICHCTBOBAThH B MPOIIECCE
COBMECTHOH JIeITEeIbHOCTH, YIYUTHIBATH TTO3UIHH JPYTUX
YYaCTHUKOB JEATENHHOCTH, 3HPEKTUBHO pa3pernaTh KOHPIUKTHI;
-BJIaJCHHUC HaBbIKaMU HO3H3.B3.TCJII>HOI>'I, yqe6H0-

1. UnTepnperanus
pe3yabTaTOB HAOJIIOICHUH
3a JIeATeNbHOCTBIO
o0yyaroiuxcs B mporecce
OCBOEHUS
o0pa3oBaTenbHON
IPOrPaMMBlI.

2. CrapToBasi AMarHOCTUKA
TIOJITOTOBKH
o0ydJaronmxcs mo
HIKOJIBHOMY KYpCY
MaTeMAaTHUKH; BBISBICHUE
MOTHUBAIMH K U3YUYCHHUIO
HOBOTO MaTepuaia.

3. Texymuii KOHTPOJIb B
dhopwme:

- CaMOCTOSTENbHBIX padboT
10 TEMaM pPa3JIesIoB
JVICIIATUTHHEI,

- KOHTPOJIBHBIX padoT MO
TEMaM Pa3JIeoB
JVCLUIUIMHBI,

- TECTHUPOBAHUS;

- ToMaIlHei paboTsl;

- 0T4€Ta MO MPOJEITAHHON
BHEAYAUTOPHOMN
CaMOCTOSITENIbHOM paboTe
COIJIACHO MHCTPYKLUHU
(mpencraBieHue mocoous,
npe3eHTanuu /Oykiera,
nH(pOpMaLIMOHHOE
coo0IIeHuE).

- (pOHTAITLHOTO OMPOCa;
- YCTHOTO 3a4eTa;

- MUCBMEHHOTO 3a4eTa;

- MaTEeMaTUYECKOTO
JIMKTAHTA;

- 3alUTHI pedepaTa;

- CAMOCTOSITEIBHOMN
paboThI C KHUTOM U
JIPYTUMH MaTepuaaMu.
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MCCJIEI0BATENBCKON U MMPOEKTHOM AESITENIBHOCTH, HABBIKAMHU
pasperieHus npo0ieM; CHoCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHMSI PAKTUYECKUX
3a/1a4, IPUMEHEHHIO PA3JIMYHbIX METO/I0B IIO3HAHMS,

-TOTOBHOCTb U CITIOCOOHOCTH K CaMOCTOSITENIbHON HHPOPMAIIIOHHO-
MIO3HABATEJIBHON JEATEIbHOCTH, BKIIOUAsl YMEHUE
OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX WH(POpMAIUH,
KPUTUYECKH OIICHUBATh U MHTEPIPETHPOBATH HHPOPMALIHIO,
[I0JIy4aEMYI0 U3 Pa3JINYHbIX HCTOYHUKOB;

-BJIaJICHUE A3BIKOBBIMU CPEJCTBAMH: YMEHUE SICHO, JIOTUUHO U
TOYHO M3JIaraTh CBOIO TOUKY 3pEHUS, UCIIOIb30BaTh aJIEKBATHbIE
A3BIKOBBIE CPEJCTBA;

-BJIa/ICHUE HAaBbIKAMH MTO3HABATEIBHOMN pedIIeKCUU KaK OCO3HAHUS
COBEPILAEMBIX JEUCTBUN U MBICIUTEIBHBIX MIPOLIECCOB, UX
pE3yJIbTaTOB U OCHOBAHUM, TPAHUL] CBOEI'O 3HAHUS U HE3HAHUS,
HOBBIX [T03HABATENIbHBIX 33]1a4 U CPEACTB JJII UX JOCTUKEHHUS;

-11€JIeyCTPEMIICHHOCTD B ITOMCKAX U MPUHATUH PEILECHUH,
CO00pa3sUTEIbHOCTh U UHTYMLIUS, PA3BUTOCTh IPOCTPAHCTBEHHBIX
IIPEJICTaBICHU; CIOCOOHOCTh BOCIIPUHUMATh KPacoTy U TapMOHHUIO
MUDA;

* npeomemuvle:.

-c)OpMHUPOBAHHOCTH MPEACTABJICHUI O MaTeMaTHKE KaK 4acTh
MHUPOBOU KYJIbTYPbl U MECTE€ MATEMAaTUKU B COBPEMEHHOM
[IMBHWJIM3AIIMH, CTIOCO0aX ONMUCAHUS SIBJICHUHA peabHOTO MUPA HA
MaTeMaTUYECKOM SI3BIKE;

-C()OpMHUPOBAHHOCTH MIPEICTABIICHUH O MATEMATHUCCKUX TTOHATHAX
KaK Ba)KHEUIIIUX MAaTEMaTUYECKUX MOJEIISX, MO3BOJISIOIINX
ONMCHIBATH U U3Yy4YaTh Pa3HbIE IPOLIECCHI U SIBJICHUS; IOHUMaHUE
BO3MOXHOCTH aKCMOMAaTUYECKOTO IMMOCTPOEHUSI MATEMATUYECKHUX
TEOPUL;

-BJIAJICHUE METOJIAMH JI0Ka3aTEIbCTB U AJITOPUTMOB PELICHHUS,
YMEHHE UX IPUMEHSTH, IPOBOJAUTH JOKA3aTEIbHbBIC PACCYKICHUS B
XOJI€ peIleHUs 3a1a4;

-BJIaJICHUE CTAHJIAPTHBIMU IPUEMAMU PEILICHUS PALMOHAIBHBIX U
MppalOHAJIbHBIX, TOKA3aTEIbHbBIX, CTEIICHHBIX,
TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BAaHHUE TOTOBBIX KOMIIBIOTEPHBIX MTPOTPAMM, B TOM YUCIIE
JUJISL TIOVMCKA MTYTH PEIIEHUS U WILTIOCTPAMU PEIIEHUS] YPABHEHUM 1
HEpPABEHCTB;

-c(hopMHPOBAHHOCTH MPE/ICTABICHUI 00 OCHOBHBIX MOHITHSIX
MaTeMaTUYECKOr0 aHaJln3a U UX CBOKCTBAX, BIAJCHUE YMEHUEM
XapaKTepU30BaTh MOBe/IeHNE (DYHKITNI, HCTIOTB30BAHHE
MOJTYYECHHBIX 3HAHUM [ ONTUCAHUS U aHAJIN3a PEATTbHBIX
3aBUCHMOCTEM;

-BJIAJICHUE OCHOBHBIMH NOHATHUSIMU O TUIOCKUX U
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpaX, UX OCHOBHBIX
CBOICTBax; C(HOPMHUPOBAHHOCTh YMEHUS PACIIO3HABATH
reoMeTpuuecKre (PUTyphl Ha YePTEkKax, MOJICTSIX U B peaTbHOM
MHUpE; TPUMEHEHNE N3YICHHBIX CBOMCTB T€OMETPUUECKHUX (pUryp u
dbopMys 11 pelIeHUs TEOMETPUISCKUX 3a/1a4 U 3a7a4 C
MPAKTUYECKUM COJICP/KAHUEM;

-c(OpMHUPOBAHHOCTH TIPEICTABIICHUI O TIPOIIECCax U SIBJICHUSX,
HMMEIOIIUX BEPOATHOCTHBIN XapaKTep, CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B p€JIbHOM MUPE, OCHOBHBIX TOHSATHSIX

4. Utorosad arTecTanis B
(hopme MICEMEHHOTO
9K3aMeHa.
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3JIEMEHTapPHON TEOPHUH BEPOSTHOCTEH; YMEHU HAXOIUTh U
OLIGHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITUI B MPOCTEHIINX
MIPAKTUYECKUX CUTYaLUsAX U OCHOBHBIE XaPAKTEPUCTUKU CIIy4aiiHbIX
BEJIMYMH,;

-BJIAICHUC HABBIKAMU M CIIOJIb30BAHUA IT'OTOBBIX KOMIIBIOTCPHBIX
MporpamMm IpH perieHuu 3aj1ay.

IIpumepHbIe TEeMbl HHAMBUAYAJIbHBIX IPOEKTOB

Hccnenoanve GpyHKIIUN C TTOMOIIBIO MPOU3BOIHOM
Tpuronomerpus

Jlorapugmsl

MHoOrorpaHHuKu

Marematuka B MOEM npodeccuu

[JelicTBUTENbHBIE YKCIIA

Teopust BEpOATHOCTH

Yucno IIn

Maremartuka B CTPOUTEIILCTBE
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