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1. HanmenoBanue nucuumiaunabl: bJ1.2 Maremartuka: anreOpa u Hauajga MaTEMaTHIECKOTO
aHajIn3a, TeOMETPHUsL.

2. esab 1 3a1a4U 0OCBOEHHUSA AU CIUIIIUHBI .
Heab: dopMupoBaHUEe MPEACTABICHUN O COIMAIBHBIX, KYIbTYPHBIX U HCTOPHUECKUX
(dakTOpax CTAaHOBJICHUS MAaTEMAaTHKH;
3agaun:
- GbOpMHUpPOBaHHE  JIOTUYECKOTO,  AJITOPUTMHUYECKOTO M MaTEeMaTHYECKOTO
MBIIJIEHUS;
- dopMHupoBaHHE YMEHHMH TPUMEHATH IOJyYCHHBIE 3HAHUS TPH PELICHUU
pa3JII/I‘-IHBIX 3aja4,
- dbopMUpOBaHUE TPEACTABICHUI O MaTeMaTHUKe KaK YacTh OOIIeYeIOBEYECKOU
KyJIbTYPBl, YHHBEPCAIbHOM S3BIKE HAyKH, IIO3BOJIAIIOIIEM OIMCHIBATE M HU3y4aThb
peanbHBIC MPOIIECCHI U SBIICHUS.

3. Mecto mucuuniauabl B cTpykrype OII CIIO:

Hucuunnuna bJ[.2 Marematuka: anreOpa ¥ Hadajga MaTeMaTHMYECKOTO aHAIM3a,
TeOMEeTpHsl OTHOCUTCSI K 00s3aTeNbHON YacTH y4eOHBIX IIMKJIOB 00pa30BaTeIbHON MPOTrpamMMbl
cpenHero mnpodeccuoHanbHOrO oOpazoBaHuss 1o crnenuanbHOocTH 44.02.01 JlomkonbsHOE
oOpa3oBaHue, sIBIsSIETCA 0053aTeNbHON JUCIHUILTUHON 00111€00pa30BaTEIbHOTO IIUKJIIA, U3y4aeTCs
B [IEPBOM U BTOPOM CE€MECTpax.

4. Oopa3oBaTtesibHbIe Pe3yJabTAThl, HEOOXOAUMBIE 1151 OCBOCHUS AU CHUTIIMHBI

I[Hﬂ OCBOCHUsA OUCLMIIINHBI O6y‘-IElIOHIHfIC?I AOJDKECH HUMCTbL 3HAHUA W YMCHUA,
MOJIy4YEHHBIE ITPU OCBOEHUH 00pa30BaTEIbHOM NPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs:

1) copmMUpOBaHHOCTH MPEACTABICHUN O MaTEMAaTHKE KaK YaCTH MHPOBOH KYJIBTYpPHI U O
MecTe MaTeMaTUKU B COBPEMEHHOH IMBHJIM3ALMM, O CIIOCO0AaX OMUCAHHUS Ha MAaTEMAaTHYECKOM
A3bIKE SIBJIEHUH pealbHOTO MUPA;

2) c(hopMUPOBAaHHOCTH MPEACTABICHUN O MaTEMATUYECKUX MOHATUAX KaK O BaKHEHIINX
MAaTEMAaTUYCCKUX MOJCIIAX, MMO3BOJIAIOMINX OMUCBIBATE U U3YUATh Pa3HBIC MPOLECCHI U ABJICHUS,
IMOHUMAaHHEC BO3MOKHOCTU aKCMOMATUYCCKOT'O IMTOCTPOCHUSA MATEMATUICCKUX TGOpI/II\/’I;

3) BrajieHue METOJaMH JI0KA3aTENbCTB U AJITOPUTMOB PEIICHHUS; YMEHHE X MPUMEHSTH,
[IPOBOJIUTH 10KA3aTEJIbHBIE PACCYKAECHUS B XOJI€ PELLICHUS 3a1a4;

4) BnageHWe CTaHJAPTHBIMU MPUEMAMHU DPELICHUs PALMOHAIBHBIX M HPPALMOHAIBHBIX,
NOKa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUH M HEPABEHCTB, UX CHUCTEM;
UCIIOJIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM, B TOM YHCIIE JJIs MOMCKA ITyTH PEIICHUs U
WITIOCTPAIMK PELIeHNs YpaBHEHUI U HEPABEHCTB;

5) cpOopMHPOBAHHOCTH MpPEICTaBICHUI 00 OCHOBHBIX MOHATHUAX, UAEAX U METOAax
MaTEeMaTHYECKOT0 aHAIIN3a;

6) BJIaACHUEC OCHOBHBIMH MOHATHAMHA O INIOCKUX U IMPOCTPAHCTBCHHBIX I'COMCTPUICCKUX
¢durypax, X OCHOBHBIX CBOICTBax; c(hOPMHPOBAHHOCTh YMEHHUS PACIIO3HABATh Ha YEpTEKax,
MOJIETSIX M B PEAJbHOM MHpE TeoMeTpuyeckue (Uryphl; MPUMEHEHHE H3YYEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u QopMmyn s peleHHs TeOMeTpUYEeCKHX 3adad M 3a4ad ¢
NPAaKTUYECKUM COJICPKAHUEM;

7) chOpMHpPOBAHHOCTH MPEIACTABICHUA O Tpoleccax W SBJICHUAX, HMEIOIIHUX
BEPOSTHOCTHBIM XapakTep, O CTAaTUCTHUECKUX 3aKOHOMEPHOCTSAX B peaJbHOM MHpe, 00



OCHOBHBIX TOHATHUSAX D3JEMEHTApHOW TEOPHH BEPOATHOCTEH; YMEHHMH HaXOIUTh U OLIEHHWBATH
BEPOSATHOCTH HACTYILJICHUS COOBITUH B TMPOCTEHIINX MPAKTUYECKUX CUTYAIUSX M OCHOBHBIE
XapaKTEPUCTUKH CIydyalHbIX BEJIHYHH,

8) BllaJieHWE HAaBBIKAMU MCIOJB30BAaHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM IMpHU
pelIeHny 3aau.

5. TpeOoBanusi K pe3yjibTaTaM 0CBOEHMSI AU CHUIIMHBI:

OcBoenue conepkaHusi oOmieoOpa3zoBarenbHOl aucnumuinabl  BJ[.2  MartemaTuka:
anrebpa W Hayajla MaTEMaTHMYECKOTO aHaiu3a, TeOMETpusi 00ecrneyrBaeT JOCTH)KEHUE
CIIEIYIOIUX 00pa30BaTEIbHBIX PE3YIbTATOB, KOTOPHIE OTPAXKAIOT:

OO0pa3zoBaTteibHbIE pe3yabTaThl — JHYHOCTHBIE (OPJI):

OPJI 1 - poccuiickyro rpakJaHCKyl0 MAEHTUYHOCTh, NATPUOTU3M, YBOKEHUE K CBOEMY
HapoJy, 4YyBCTBA OTBETCTBEHHOCTH nepen PomuHOM, ropocTy 3a CBOM Kpail, cBow Poauny,
IIPOLIOE U HACTOAILIEE MHOIOHAIMOHAIBHOIO Hapoja Poccuu, yBaxeHHE rocyAapCTBEHHBIX
CUMBOJIOB (Tep0, diar, ruMH);

OPJI 2 - rpaxk1aHCKYIO TO3HIIMIO KaK aKTUBHOTO U OTBETCTBEHHOTO 4JIEHA POCCUHCKOTO
o0Im1ecTBa, 0OCO3HAIOLIETO CBOM KOHCTUTYIIMOHHBIE TIPaBa M 00S3aHHOCTH, YBAXKAIOIIETO 3aKOH U
MPaBOIMOPAIOK,  OONAJAlOIIer0o  YYBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO
IPUHUMAIOILETO TPAJULIUOHHbIE HAlMOHAIBbHBIE M OOIEYEIOBEYECKUE T'yMaHUCTUYECKUE U
JEMOKPAaTUYECKUE 1IEHHOCTH;

OPJI 3 - TOTOBHOCTH K ciykeHni0 OTe4ecTBy, €ro 3aluTe;

OPJI 4 - chopMUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKHM U OOIIECTBEHHOM NPAKTHKU, OCHOBAHHOTO HAa JTHAJIOTE KYIBTYyp, a
TakKe pasnu4HbIX (opM  OOIIECTBEHHOTO CO3HAaHWSA, OCO3HAHHME CBOEr0 MecTa B
MOJIUKYJIBTYPHOM MHPE;

OPJI 5 - chopMupOBaHHOCTH OCHOB CAMOPA3BUTHUS U CAMOBOCIIUTAHUSI B COOTBETCTBUU C
00IIeYeIOBeUeCKUMU I[IEHHOCTSIMU W MJlealaMH TPa)KJaHCKOro 0O0IlecTBa; TOTOBHOCTh U
CITOCOOHOCTH K CAMOCTOSITEIHHOM, TBOPUYECKON M OTBETCTBEHHOM JIEATEILHOCTH;

OPJI 6 - TonepaHTHOE CO3HaHHE U MOBEAECHUE B MOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTh U
CIIOCOOHOCTH BECTH JIUAJIOT C IPYTUMHU JIIOJIbMHU, JOCTUTAaTh B HEM B3aMOIIOHUMaHUs, HAXOAUTh
oO11Me 1IeTU U COTPYAHUYATH IS UX JOCTUKEHMUS;

OPJI 7 - HaBBIKM COTPYAHUYECTBA CO CBEPCTHHKAaMH, JI€TbMHM MIIQJIILErO BO3pacTa,
B3pOCIBIMH B 00pa3oBaTelbHOM, OOLIECTBEHHO IOJIE3HOM, Yy4eOHO-MCCIIe0BaTENbCKOM,
MIPOEKTHOM U IPYyruX BUAAX JEATEIbHOCTH;

OPJI 8 - HpaBCTBEHHOE CO3HAHUE U MOBEJACHNE Ha OCHOBE YCBOCHMSI OOIIEUEIOBEUYECKUX
IIEHHOCTEIA;

OPJI 9 - rOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO,
Ha MPOTSHDKEHUU BCEH >KU3HM; CO3HATENbHOE OTHOIIEHHWE K HENPEPhIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCTICIIIHON MTPOQPECCHOHAIBHON U 0OIIIECTBEHHON JIEATEIbHOCTH;

OPJI 10 - ocreTndeckoe OTHOIIEHHE K MHPY, BKIIOUYash CTETHKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOIICHUH;

OPJI 11 - npuHATHE U pealn3alnio HEHHOCTE! 3J0pOBOro U 6€30MacHOro 0opasa >KHU3HH,
NoTpeOHOCTH B (PU3UUYECKOM CAMOCOBEPIICHCTBOBAHUH, 3aHATHIX CIIOPTUBHO-03/I0OPOBUTEIIBHOM
NeSATeTbHOCTBI0, HEMPHUSATHE BPEAHBIX TMPUBBIUEK: KYpPEHUs, YIOTPEOJCHUS aJIKOTOJIS,
HapKOTHKOB;

OPJI 12 - GepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHUE K (U3UYECKOMY U
MICUXOJIOTHYECKOMY 3/I0pPOBbIO, KaK COOCTBEHHOMY, TaK M JAPYrHX JIOJed, yMEHHE OKa3bIBaTh



IIEPBYIO TOMOLIb;

OPJI 13 - oco3naHHBIi BbIOOp Oynymied mpodeccud W BO3MOXKHOCTEH peanu3aiuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOLICHHE K NPOPECCHOHATIBHON JEATENIbHOCTH Kak
BO3MOXXHOCTH  YYacTHsl B  PCIIEHUM  JIMYHBIX, OOIIECTBEHHBIX, T'OCYJapCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX TPOOJIEM;

OPJI 14 - chopMHUPOBAHHOCTH HKOJOTHYECKOTO MBIILICHUS, MOHUMAHUS BIWSHHI
COLIMATILHO-OKOHOMHMYECKUX IPOLECCOB HA COCTOSHUE INPUPOJHOW M COLMAIBHOW CpEnbl;
IprOOpeTEHNE OMbITA FKOJIOT0-HAIPABICHHON JeATENbHOCTH;

OPJI 15 - OTBETCTBEHHOE OTHOIIEHHWE K CO3JaHUIO CEMbUM HAa OCHOBE OCO3HAHHOTO
IIPUHATUS LEHHOCTEH CEMENHON KU3HU.

OO0pa3zoBaTtenbHbIe pe3yabTaThl — MeTanpeaMeTHble (OPM):

OPM 1 - ymeHHe caMOCTOATEIbHO ONPEENATH LIEIH A€ATEIbHOCTU U COCTABIIATH IIAHbI
JESATEIIbHOCTH;  CaMOCTOSITEIbBHO ~ OCYLIECTBISITb, KOHTPOJIMPOBaTbH U  KOPPEKTUPOBATH
JEATEIIBHOCTD; MCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI Ui JOCTUKCHMSI IIOCTABJICHHBIX LEJen
U peaJin3alluy IJIaHOB JIeATeIbHOCTH; BBIOUPATh YCIIEIIHbIE CTPATETUH B Pa3IMYHBIX CUTYalHsX;

OPM 2 - yMeHMe MpOAYKTUBHO OOIIATBCS M B3aMMOACHCTBOBATH B IpoLiecce
COBMECTHOM JI€ATENbHOCTH, YYMUTBHIBATh IIO3ULUU JPYIrUX YYaCTHUKOB JI€ATEIbHOCTH,
3 PEKTUBHO pazpemaTh KOHPIUKTEI,

OPM 3 - BiajgeHue HaBbIKAMHU I[103HABATEIbHON, Y4E€OHO-HUCCIIEIOBATENLCKON U
IIPOEKTHOM JEATEIbHOCTH, HABbIKAMHU pa3pelleHusi MpodsieM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY ITOMCKY METOJOB PEIICHUs NMPaKTUYECKUX 3a/1ay, IPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHNUS;

OPM 4 - roTOBHOCTb M CHOCOOHOCTH K CaMOCTOATENBHOM MH(OPMAIMOHHO-
IIO3HABATEJILHOM JESITEeNbHOCTH, BJIAJICHUE HaBBIKAMH IOJIy4eHHUs HeoOXOoAMMOH MH(popMmanuu
U3 c0Bapeil pa3HbIX TUIIOB, YMEHUE OPHUEHTUPOBATHCA B pa3IMYHBIX UCTOYHHKAX WH(OpMaLUY,
KPUTUYECKH OLIEHUBaThb M HWHTEPHPETUPOBATh HH(POpPMAILUIO, IMOJYYaEMYI0 U3 Pa3IMYHBIX
HCTOYHUKOB;

OPM S5 - ymeHue UCHOJB30BaTh CPEJCTBA MH(POPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX
texHosoruil (nanee — MKT) B pemieHnn KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX
3a/1a4 ¢ COOJIo/ieHHeM TpeOOBaHWM DJPrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPaBOBbIX U 3TUYECKUX HOPM, HOpM MH(OPMAITMOHHON O€3011aCHOCTH;

OPM 6 - ymeHue ompelesiiaTh Ha3HaYeHHE U (QYHKUMHU Pa3IMYHBIX COLMAIbHBIX
WHCTHUTYTOB;

OPM 7 - yMeHHE caMOCTOSITENBHO OLICHWBATH U MPUHUMATH PEIICHUS, ONPEACIAIOIINE
CTpaTEeruio MOBEJEHUS, C YUETOM IPaKAAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

OPM 8 - BnasieHUE A3BIKOBBIMHU CPEACTBAMU - YMEHHUE SCHO, JIOTUYHO U TOYHO M3JIaraTh
CBOIO TOYKY 3PEHUs, UCIIOIb30BaTh a/IEKBaTHbIE SI3bIKOBBIE CPEJICTBA;

OPM 9 - BnajgeHMe HaBbIKAMU II03HABATENbHOM peQeKCUH Kak OCO3HaHUs
COBEpUIAEMBIX ACUCTBUNA M MBICIMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHWM, IPAHHUIL
CBOETO 3HAHUS W HE3HAHUS, HOBBIX II03HABATEIbHBIX 33134 U CPEACTB UX JTOCTHIKEHUS.

O0pa3zoBartenbHbIe pe3yabTaThl — npeaMeTHoie (OPII):

OPII 1 - chopMUPOBAHHOCTh NPEACTABICHUNH O MaTeMaTHKe KaK YacTH MHPOBOIi
KyJIbTYpbl U O MECT€ MaTeMAaTHKH B COBPEMEHHOM NMBHJIM3ALMH, O CHoco0ax OMUCaHHs Ha
MaTeMaTUYECKOM SI3bIKE SIBJICHUN pealbHOTO MUpA;

OPII 2 - chopMUpOBAaHHOCTh TPEICTABICHUM O MAaTEMATHYECKUX TOHSTHSIX KakK o
BaXHEHIIINX MaTeMaTUYECKUX MOJEISX, TO3BOJISIONIMX OMHUCHIBATh U U3y4YaTh pa3HblE MPOIECCHI



U SIBJIEHUS; TOHUMAaHUE BO3MOXXHOCTH AKCMOMATHYECKOIO ITOCTPOEHHUS MaTeMaTH4eCKUX
TEOPUL;

OPII 3 - BnazeHue MeToAaMM JOKA3aTENbCTB M AJITOPUTMOB PEILIEHUS; YMEHUE HX
IPUMEHSTh, IPOBOAUTH JOKA3aTENIbHbBIE PACCYXACHUS B X0/1€ PELICHUS 3a/1a4;

OPII 4 -BnageHue CTaHZAPTHBIMM OpUEMAaMU  DPELIEHUS  PALUOHAIBHBIX H
UpPpallMOHATIBHBIX, II0KA3aTEJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YpaBHEHHH U
HEPaBEHCTB, UX CUCTEM; UCIOJIb30BAHNUE FOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM YHCIE JUIs
HOMCKA IYTH pEeIleHHs ¥ WIIIOCTPALMK PELICHUs] YPAaBHEHUH U HEPAaBEHCTB;

OPII 5 - chopMupoOBaHHOCTH IPEACTABICHUH 00 OCHOBHBIX MOHATHSX, HIICAX U METOJIAaX
MaTEMaTHUYECKOI0 aHaJIn3a;

OPII 6- BiageHWe OCHOBHBIMH IIOHATUSIMH O IUIOCKUX W IPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUrypax, IX OCHOBHBIX CBOWCTBAX; c(hOPMUPOBAHHOCTh YMEHHUS PACIIO3HABATH
Ha YepTekax, MOJCISIX U B PeaJbHOM MUPE reOMeTpuieckrue (pUrypsl; mpuMeHEeHHE U3yYeHHBIX
CBOWCTB reoMerpuyeckux ¢uryp u ¢Gopmyn Ui pelleHHs TeOMeTpUYeCKHUX 3aJad U 3a1ad ¢
IPAaKTUYECKUM COJCPKAHUEM;

OPII 7 - chopMupOBaHHOCTH MPEACTABIEHUIl O Hpoleccax U SBICHUAX, MUMEIOLIUX
BEPOSITHOCTHBII XapakTep, O CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B peaJbHOM MHpe, 00
OCHOBHBIX TOHATHUSAX 3JEMEHTAPHONW TEOPUM BEPOATHOCTEW; YMEHHUH HAXOAWUTh M OLICHUBATb
BEPOSITHOCTH HACTYIUICHHSI COOBITUH B MPOCTEHIINX MPAKTHYECKUX CUTYAlMSIX W OCHOBHBIC
XapaKTEPUCTUKHU CIIy4allHbIX BEJIUYHH;

OPII 8 - BnaseHre HaBBIKAMH MCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX MPOTrpamMM IpU
peLIeHUH 3ajay.

dopmupoBaHue 00pa30BaTENbHBIX PE3YJIbTATOB O0ECIIEYNBAET JOCTHKEHHE:

JIMYHOCTHBIX:

— c(opMHpPOBaHHOCTh NPEJCTABIEHUNH O MaTeMAaTUKE KaK YHUBEPCAJIIbHOM SI3bIKE HayKH,
CpeACTBE MOJCIMPOBAHMS SIBJICHHUH U MPOLIECCOB, UAEAX U METO/IaX MaTEMATUKU;

— IOHUMaHWE  3HAYMMOCTH  MaTeMaTUKU  JUIsl ~ HAay4YHO-TEXHMYECKOTro  Iporpecca,
c(OpMUPOBAHHOCTh OTHOIIECHUS K MaTeMaTHKe KaK K 4YacTH OOIIeYeIOBEYECKON KYJIbTYpbI
yepe3 3HAKOMCTBO C UCTOPUEN Pa3BUTHUS MAaTEMATHUKH, YBOJIIOLIMEH MaTEMaTHUYECKUX UACH;

— pa3BUTHE JIOTMUECKOTO MBILIUIEHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS, AJITOPUTMHUYECKON
KyJIbTYpbl, KPUTHMYHOCTH  MBIIIJIEHUS HA YpPOBHE, HeoOXonauMoMm nis  Oynyuiei
PO EeCCHOHAIBHON JAESTENBHOCTH, JUTSl POAOIKEHHUST 00pa30BaHMs M CaMOOOpa30BaHUS;

— OBJaJICHUE MaTeMaTHMYeCKUMM 3HAHUSIMH M YMEHUSIMH, HEOOXOAMMBIMU B IOBCEIHEBHOMN
JKU3HU, JUISI OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAyYHBIX JUCHUIUIMH W  JUCHUIUINH
npo(ecCHOHANBHOTO LMKJA, IS IOJydyeHUs oOpa3oBaHUs B 00JacTsX, HE TpeOyroIux
yri1yOJIeHHON MaTeMaTH4eckoi MOJATrOTOBKH;

— TOTOBHOCTH M CIIOCOOHOCTP K OOpa3oBaHMIO, B TOM YHCIE CamM0OOpa30BaHUIO, Ha
NPOTSKEHUM BCEW KHU3HU; CO3HATEIbHOE OTHOIICHHWE K HENpPEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICTITHON PO eCCHOHATTEHON U OOIIECTBEHHOM JESTENHHOCTH,

— TOTOBHOCTb UM CHOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOW W OTBETCTBEHHOMU
JeSITEIIbHOCTH;

— TOTOBHOCTb K KOJJIEKTUBHOM paboTe, COTpYAHUYECTBY CO CBEpCTHUKAMU B 00pa30BaTENIbHOM,
OOLIECTBEHHO  IOJIE3HOM, y4eOHO-UCCIIEIOBATEIbCKOM, TPOEKTHOM M  JAPYyrUX BHUAAX
JeSITEIbHOCTH;



— OTHOIIEHHE K TPOGECCHOHATBHON IESITENFHOCTA KaK BO3MOXKHOCTH YYacTUsS B PEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIeM;
MeTanpeIMeTHbIX:
— YMEHHE CaMOCTOSITEJIbHO OINPENENATh UEIM JEATCIIbHOCTH W COCTaBJATH  IUIaHBI
JEATEIbHOCTH; CaMOCTOSATEJIbHO  OCYLIECTBJISATh, KOHTPOJUPOBATh M  KOPPEKTUPOBATH
JIeATEIbHOCTh; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI I JOCTH)KEHHS MIOCTABIICHHBIX LieJIeH
U peajn3alyuy MIaHOB IeATEIbHOCTH; BEIOMPATH YCIEIIHbIE CTPATErHH B PA3JIMYHBIX CUTYaIUSX;
— YyMEHHME TMPOAYKTUBHO OOIIATbCI M B3aUMOJEHCTBOBaTH B IPOLIECCE COBMECTHOM
NESTENIbHOCTH, YYUTHIBATh MMO3ULIMU JIPYITHMX YYaCTHUKOB JAESITENbHOCTH, 3 EeKTHBHO
pazpeiiaTh KOHQIUKTHI;
— BIAQJICHHEC HAaBBIKAMH TI03HABATEIbHOHM, y4eOHO-UCCIIEIOBATELCKOM U MPOCKTHOU
NESTENIbHOCTH, HaBBbIKAMU  pa3pellieHuss [po0sieM; CIOoCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIBHOMY ITOMCKY METOJOB PELICHUs MPAKTUYECKUX 3aJ]1a4, IPUMEHEHUIO Pa3JInYHBIX
METO/IOB ITO3HAHUS;
— TOTOBHOCTH U CIOCOOHOCTh K CaMOCTOSITENIbHOM HH(OPMAIOHHO-TI03HABATEIHHOM
JESTENIbHOCTH, BKIIOYash YMEHUE OPHUEHTHUPOBATHCA B PA3UYHBIX MCTOYHHKAX WH(pOpMaIuy,
KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH HHPOPMALUIO, TMOIYyYaeMYyI0 U3 Pa3iIHYHbIX
HMCTOYHHKOB;
— BJIQJICHUE SI3bIKOBBIMU CPEACTBAMHU: YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraThb CBOI TOUYKY
3pEHUsI, UCII0JIb30BATh aJICKBAaTHBIE A3BIKOBBIE CPEICTBA;
— BIIQJICHUC HABBIKaMU MO3HABATEIILHOHN pedIeKCHU KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, 'PaHUL] CBOETO 3HAHMS U HE3HAHUS,
HOBBIX [T03HABATENIbHBIX 33]1a4 U CPEACTB JII UX JOCTUKEHHUS;
— IEJIEYCTPEMJICHHOCTh B TMOUCKAX W MPUHATHH PELICHUN, COOOPA3UTEIbHOCTh M MHTYUIIUA,
pPa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHMIA; CIHOCOOHOCTh BOCIPHUHUMATh KpacoTy U
rapMOHHIO MUDA;
NpeJIMeTHbIX:
— copMUPOBAHHOCTH TIPEACTABJICHUN O MaTeMaTHKE KaK YaCTH MHUPOBOM KYJIbTYphl U MECTE
MaTeMaTHKH B COBPEMEHHOW LMBHIU3ALMHU, CIIOCO0AX OMHCAHMS SBJICHHUM pealbHOr0 MHpa Ha
MaTE€MaTUYECKOM S3bIKE;
— cOpMUPOBAHHOCTH TPEACTABJICHHN O MaTEMaTHYECKUX TMOHATHUAX KaK BaKHEUIINX
MaTEeMaTUYECKUX MOJIEISX, MO3BOJISIONIMX OMUCHIBATh U U3y4aTh Pa3HbIE MPOLIECCH] U SABJICHHUS;
MMOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO MOCTPOEHUS MATEMATHUYECKUX TEOPHI;
— BJAJEHHUE METOJIaMH JIOKA3aTeIbCTB W QJITOPUTMOB PENIEHUS, YMEHHE WX HIPUMEHSTH,
MIPOBOJIUTH JJOKA3aTeNIbHBIE PACCYXKICHUS B XO/I€ PEIICHUS 3a/1a4;
— BJIQJICHUE CTAHJAPTHBIMU TPUEMaMH PEIICHUS PAIMOHAIBHBIX U HPPAIMOHAIBHBIX,
MOKAa3aTeNIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHHH W HEPABEHCTB, MX CHCTEM;
WCTIOJIb30BAHHUE TOTOBBIX KOMITBIOTEPHBIX IMPOrpamMM, B TOM YHCIIE ISl IOUCKA MyTH PELIECHUS U
WJUTIOCTPALIMK PEUIEHUs] YPAaBHEHUN U HEPABEHCTB;
— copMHUPOBAHHOCTH TPECTABICHUNH 00 OCHOBHBIX TOHSTHSIX MAaTEMAaTHYECKOTO aHajau3a U
WX CBOWCTBaX, BJAJICHUE YMEHHMEM XapaKTEepPU30BaTh MOBeJeHHE (YHKIHMMA, HCIIOIH30BaHUE
MOJIYYEHHBIX 3HAHUM /1711 OMMCAHUs U aHAJIN3a PeaIbHbIX 3aBUCUMOCTEN;
— BJIQJICHWE OCHOBHBIMH TIOHSATHSMU O TUIOCKUX M TPOCTPAHCTBEHHBIX T'€OMETPUUECKHUX
durypax, uX OCHOBHBIX CBOMCTBaX; C(OOPMHUPOBAHHOCTh YMEHHUSI PACIIO3HABATH TEOMETPUUECKHE
(GuUTyphI Ha YepTekKax, MOJACIAX U B PEATBHOM MHPE;



— MPUMEHEHHE W3YYCHHBIX CBOHCTB TeoMeTpudeckux ¢uryp u Qopmyn ans pemeHus
TEOMETPUUYECKHX 3a/1a4 U 33]1a4 C MPAKTHIECKUM COJICPKAHUEM;
— c(hOpMHUPOBAHHOCTh TPEACTABICHUN O TMPOIECCaX U SIBICHUSX, UMCIOIIUX BEPOSITHOCTHBIN
XapakTep, CTAaTUCTHYECKHX 3aKOHOMEPHOCTSAX B PEAJTbHOM MHPE, OCHOBHBIX IOHATHSIX
JJIEMEHTAPHOW TEOPUU BEPOSATHOCTEH; YMEHUH HAxXOJWTh M OLECHHUBATh BEPOSTHOCTH
HACTYIUICHHS] COOBITHI B MPOCTEUIITUX MPAKTHYECKUX CUTYAIUSX U OCHOBHBIC XapaKTECPUCTHKHU
CIIy4alHBIX BEJIMYUH;
— BJIQJICHUE HaBBIKAMHU HCIIOJIb30BAaHUS TOTOBBIX KOMITBIOTEPHBIX IMPOTPaMM TPH pPEUICHUU
3a7a4.

B xome ocBoenus o0meoOpa3oBaTenbHOM nucnuiuinabl bJI.2 Maremaruka: anrebpa u
HayaJla MaTeMaTHYeCKOr0 aHaJIn3a, TEOMETPHUsl 00YJaIOIIUKCS JTIOJDKEH OBJIAACTh CIICIYIONTUMU
BHIAMU YUeOHOM JesiTeJIbHOCTH .

Conep:xanue o0yueHust XapakTepucTHKA OCHOBHBIX BUJ0B Y4eOHOM JesiTeJIbHOCTH
o0yuaromuxcs (Ha ypoBHe y4eOHBIX 1eiCTBHI)
BBenenue O3HakoMJIEHHE C pOJIbI0 MATEMAaTUKH B HAyKe, TEXHHUKE,
9KOHOMMKE, HH(POPMALIMOHHBIX TEXHOJOTUSAX U MIPAKTUUYECKON
JESITEIbHOCTH.

O3HakoMJICHHE C LEJIAMH U 3aJla4aMi U3yUYEHUS MATEMATHKHU TIPU
ocoenuu npodeccuii CI10 u cnenumansaocreit CI10

Aunredpa
Pa3BuTHne noHsTHS 0 Brinmonnenue apupMeTnueckux ASHCTBHIA HAJl YUCIaMU, COYeTast
qucJjie YCTHBIC U IMCbMCHHBIC IPUCMBI.

Haxoxxaenue npubamKeHHbIX 3HAYCHUH BEJIMYHMH U OTPEIIHOCTEH
BBIYHCIICHHH (a0COTIOTHON U OTHOCHTEILHOM); CPABHCHHE
YHCIIOBBIX BBIPaKEHHM.

Haxoxzaenue ommnbok B mpeoOpa3oBaHUSAX U BBIUUCIEHUSIX
(OTHOCHUTCS KO BCEM IIYHKTaM IPOrpaMMBbl)

Kopuu, crenenn, O3HaKoOMJIEHHE C TOHITHEM KOPHsI N-il CTENeHu, CBOMCTBaMuU
Jorapugmsi PaguKaloB U IIPABUIAMHU CPAaBHEHUS KOPHEM.

@opMynMpOBAHKE ONIPEAEIICHHS] KOPHS U CBOWCTB KOPHEM.
Beluncrienne u cpaBHEHUE KOPHEH, BBIIIOTHEHUE TIPUKUIKH
3HA4YEHUSI KOPHS.

IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
CoZlepKaIIMX PagUKaIbl.

Brinonnenue pacueToB 1o popmysam, CoAepKalUM paJnuKaibl,
OCYILIECTBIISISE HEOOXOUMbIE TIOJICTAHOBKH M MPeoOpa3oBaHMsL.
Omnpenenenne paBHOCUIBHOCTH BBIPAXKEHUN € paJuKaIaMH.
Pemrenne nppaiiuoOHaIbHBIX YPaBHEHHM.

O3HaKOMJIEHHE C IOHSATHEM CTETIEHHU C AEUCTBUTEIbHBIM
MIOKAa3aTeJIEeM.

HaxoxxaeHne 3HaueHu CTeneHy, UCIIOb3ysl MPH HE0OXOMMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuchIBaHUE KOPHS N-I CTENIEHHU B BUJIE CTENEHU C TPOOHBIM
MoKa3aTeseM u Ha00O0pOoT.

DopMynMpOBaHHUE CBOUCTB CTENECHEN. Brlunciaenue crenexen ¢
palMOHAIBHBIM ITI0KA3aTEIEM, BBIITOJHEHNE TPUKHAIKA 3HAYECHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[Ipeobpa3oBanue YMCIOBBIX U OYKBEHHBIX BBIPAKEHUMH,
coJiepKallMX CTENEHU, IPUMEHss cBoWCcTBA. Pemennue




IIOKa3aTeIbHBIX YPABHCHUM.

O3HakOMJIEHHE ¢ TPUMEHEHUEM KOPHEN U CTENIEHEN Ipu
BBIYHCIICHUM CPEIHUX, IEJICHUH OTPE3Ka B «30JI0TOM CEYCHHUM.
PemreHne npukIIaHbIX 3a/1a4 Ha CJIOKHBIE IIPOLEHTHI

IIpeoOpa3oBanue
ajredpanyecKux
BbIpasKeHH I

Brinonnenue npeoOpa3oBaHuii BbIpakeHUH, MpuMeHeHHe Gpopmy,
CBSI3aHHBIX CO CBOWCTBAMU CTETICHEH U JIOTapu(MOB.

Onpenenenue 001acTu JOMYCTUMBIX 3HAUEHUH JTIOrapu(pMUIECcKOro
BbIpakeHus1. Pemenue norapudMuyecknx ypaBHeHUI

OCHOBBI TPUTOHOMETPUH

OcCHOBHbBIC IOHATHSA

N3ydeHue painaHHOro METO/A U3MEPEHUS YIVIOB BpAIllEHUS U

WX CBSI3U C rpaflycHON Mepoil. M3o0paskeHue yriioB BpallleHus Ha
OKPY’KHOCTH, COOTHECEHUE BEJINYMHBI YIJIA C €70 PACIIOJIOKEHHUEM.
DopmyIupoBaHUE ONpeIeICHII TPUTOHOMETPUUECKHUX (HYHKIIUI
JUIsL YTJI0B ITIOBOPOTA U OCTPBIX YIVIOB IPSIMOYTOJIBHOTO
TPEYroJbHUKA U O0OBSICHEHHE UX B3aUMOCBSI3U

OcHoBHBIE [IpumeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKJIECTB IS
TPUTOHOMeTpHYecKHe BBIUMCIICHUS 3HAUCHUH TPUTOHOMETPUYECKUX (PYHKLUH 110 OAHOM
TOXKECTBA 13 HUX
IIpeoGpa3oBanus N3yueHne oCHOBHBIX (POPMYJI TPUTOHOMETPUU: (HOPMYIIbI
NnpocTeimmux CIIO’KEHHUSI, YIBOCHHUS, TIPEOOPa30BaHMS CyMMBbI
TPUTOHOMETPHYECKUX TPUTOHOMETPUUYECKUX (PYHKLUH B IPOU3BEICHUE U IPOU3BEICHUS B
BbIpPa:KeHU CYMMY U IPUMEHEHHE NPU BBIYUCIICHUN 3HAYECHUSI
TPUTOHOMETPUYECKOTO BBIPAKEHUSI U YIIPOILEHUS €ro.
O3HaKOMJIEHHE CO CBOMCTBAaMU CUMMETPUU TOUYEK HA €IMHUYHON
OKPY>KHOCTH M IPUMEHEHHE UX JJIs BbIBOJIa (OPMYII IPUBEICHHUS
IIpocreiimme Pemenue no ¢popmynam U TPUrOHOMETPUUECKOMY KPYT'Y
TPUTOHOMeTpUYecKHe IIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHU.
YPABHEHHSA U [Tpumenenne o0IKX METOIOB PELICHHs YpaBHEHH (IPUBEACHUE K
HEepaBeHCTBa JIMHEHHOMY, KBaIpaTHOMY, METOJ Pa3JI0’KEHUS Ha MHOXKUTEIIH,

3aMeHbl IEPEMEHHOM ) IIPU PELIEHUU TPUTOHOMETPHUUECKUX
YPaBHEHHUH.

YMeHune oTMedaTs Ha Kpyre pelieHns MPOCTENIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, apDKKOCHHYC,
ApPKTAHIeHC YHc/Ia

O3HakOMJIEHHE C TOHITHEM OOPATHBIX TPUTOHOMETPHUECKUX
GyHKIU.

N3ydenue onpeaeneHuii apkCuHyca, apkKKOCUHYCa, apKTaHT€HCa
yrcna, opMyIupoOBaHUe UX, U300pakeHHe Ha eTUHUYHON
OKPY>KHOCTH, MPUMEHEHHE MPU PEIICHUN YPaBHEHUM

DyHKIUH, X CBOICTBA U rPaUKH

DOyHKUUH.
IHousitue o
HeNnpepLIBHOCTH
GyHkumnu

O3HaKOMJIEHHE C IOHITHEM NIEPEMEHHOM, IPUMEPAMU
3aBUCHUMOCTEN MEXTy NEPEMEHHBIMHU.

O3HakoMJIeHHE C TTOHATHEM rpaduKa, onpeesieHue
MPUHAIJIEKHOCTH TOUKH rpaduky pyHkunu. OnpeaeneHue o
(dbopmyre mpocTeilel 3aBUCUMOCTH, BUa ee rpaduka.
Bripaxkenue no ¢popmyiie 01HON epeMeHHON Yepe3 pyrue.
O3nakomiieHHE ¢ onpezeneHrneM GyHKINU, GOpMyIUPOBaHHE €ro.
Haxosxnenne o6actu onpeneneHus u 00JacT 3HaYeHUH (PyHKITIN

CpoiicTBa QpyHKIHH.
I'padmyeckas
HHTepIpeTanus.
IIpumeps!
(PYHKIHOHAJIBHBIX

O3nakomiieHHE ¢ TpUMepaMy (PYHKIIMOHAJIBHBIX 3aBUCUMOCTEH B
peanbHBIX MPOLIECCAX U3 CMEKHBIX TUCIMILINH.

O3HaKOMJIEHHE € JOKa3aTENbHBIMU PACCYXIEHUSIMH HEKOTOPBIX
CBOMCTB JTMHEITHON U KBaJpaTUYHON (QYyHKIUH, TpOBEIeHNE
WCCIIEIOBAHMI IMHEWHOM, KyCOUHO-TMHEHHOU, IPOOHO-IMHEHHON 1




3aBHCHMOCTEN B
peajibHbIX
npoieccax M siBJIeHUsIX

KBaJpaTUUHON (HYHKIIHH, TOCcTpoeHue ux rpadukos. [locrpoeHue u
yreHnue rpadukoB pyHkuuit. MccnenoBanue GyHKIUM.
CocraBieHre BUI0B QYHKIIUH 110 JaHHOMY YCIIOBHIO, PELIICHHE
3a7a4 Ha SKCTPEMYM.

Brinonnenue npeodpazoBanuii rpaduka GyHKIMu

Oo0paTHble pyHKIMHU

Wzyuenmne nonsamus obpamuoii pynxyuu, onpeaeneHne Buaa u
nocmpoetue spaguxa 0opamuol GyHKYuu, HaxodHcoeHue ee
obnacmu

onpedenenus u oonracmu 3navenuil. [IpumeHeHne cBOMCTB PyHKITUH
P UCCTICIOBAaHUY YPABHEHUM U PEIICHUU 3a7a49 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSITHEM CIIOXKHOW (QYHKIIUU

CreneHnble,
MoKa3aTeJIbHbIC,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE
(pyHKuuu.

Oo0paTtHbIe
TPUTOHOMETPHYECKHE
pyHkumMu

Brruucnenue 3HaueHnii GyHKIUN IO 3HAYEHUIO apTyMEHTa.
Omnpenenenue NONI0XKEHU TOUKH Ha Tpaduke 10 ee KoopIAuHaTaM U
Ha000pOT.

Hcnonws3oBanne cBOMCTB QYHKIIUN JUIsl CPABHEHUS 3HAYECHUN
CTereHen u orapudmos.

[TocTpoeHue rpaMKOB CTENEHHBIX U JOrapUPMHUUECKUX (QYHKIIHUH.
Pemenue nokasarenpHbIX U JJOrapupMUUECKUX YpaBHEHUN U
HEpPaBEHCTB 110 U3BECTHBIM aJITOPUTMaM.

O3HaKOMJIEHHE C IOHSITHEM HENPEPHIBHON MEPUOINYECKOM
¢byHK1IMH, GOPMYINPOBAHUE CBOMCTB CHHYCA U KOCHHYCA,
MOCTPOEHUE UX TPa(UKOB.

O3HakoMJIEHHE C MOHATHEM FapMOHHUYECKUX KOJIeOaHU! 1
IpUMepaMu TapMOHUYECKUX KOJIEOaHUM JIsl OUCaHMsI IPOLIECCOB
B (hu3mKe U Apyrux o0IacTsIX 3HAHUS.

O3HaKOMJICHHE C TIOHSATHEM Pa3pBIBHOM MEPUOINIECKON PYyHKITHH,
(dopMyIMpoBaHUE CBOMCTB TAHI'€HCA U KOTAHI'€HCA, TIOCTPOEHHUE UX
rpaduKoB.

[IpumeHeHue CBOWCTB (YHKLUH U151 CPAaBHEHUS 3HAUEHUI
TPUTOHOMETPUYECKHUX (PYHKIUH, PEIICHHUS] TPUTOHOMETPHYECKIX
YPaBHEHHUH.

Ilocmpoenue epaguxos 0bpamHvix mpuoHOMEMpUIecKUx yHKYull
u onpedesnenue no epaguKram ux ceouUcms.

Brinonnenue npeoOpa3oBaHus rpaguKoB

Havana MaTeMaTH4eCKOro aHaJIN3a

ITocaenoBaTeiLHOCTH

O3HakoOMJICHHE C IOHATHEM YUCIIOBOM IOCJIE0BATEIBHOCTH,
crioco0aMH ee 3a/1aHusl, BBIYUCICHUSIMH €€ YJICHOB.
O3naxomnenue ¢ NOHAMUEM npeoena nocie008ameIbHOCmU.
O3HaKOMJIEHHE C BBIYUCICHUEM CYMMbI OECKOHEYHOI'O YHUCIOBOTO
psila Ha mpUMepe BBIYUCIEHUS CyMMbl OECKOHEYHO yObIBaroIien
Tre€OMETPUUYECKOM IPOTPECCHH.

Pemenue 3anay Ha npuMeHeHHEe (HOPMYIIBI CYMMbI OECKOHEYHO
yOBIBaIOIIEH reOMETPUUECKO porpeccuu

IIpousBoanas u ee
NpUMEHeHHne

O3HaKOMJIEHHE C TOHSTHEM IIPOU3BOTHOM.

Nzyuenue u GopMyIMpoBaHUE €€ MEXaHUYECKOTO U
reOMETPUUYECKOTO CMbICHIA, N3YYEHHUE aIrOPUTMa BbIUHUCICHHS
IIPOU3BOIHOM Ha IPUMEPE BBIYMCIIEHUSI MTHOBEHHOM CKOPOCTH U
YTII0BOTO KOd((pHIMeHTa KacaTeIbHOM.

CocraBieHue ypaBHEHUs KacaTelbHOH B 00111eM BUJIE.

VYcBoenue npaBun auddepeHnpoBaHus, TAOIUIIBI TTPOU3BOTHBIX
AMIEMEHTapHBIX (PYHKIHA, TpUMEHEeHUe A Au(depeHInpOBaHUS
(yHKIMH, COCTaBJIEHNs YpPaBHEHHUS KacaTelbHOM.




N3yuenune Teopem o CBA3M CBONCTB (DYHKIIMH M IIPOU3BOTHOM,
(hopMyIHpOBKaA HX.

[IpoBenenue ¢ MOMOIIBIO TPOU3BOIHON HCCIeI0BaHUS (DYHKIIHUH,
3a/laHHOU (POPMYITOH.

YcTaHOBNIEHUE CBSI3U CBOMCTB (PYHKIIMU U IPOU3BOAHON MO UX
rpadukam.

[IpumeHeHue MPOU3BOIHOMN ISl PEIICHHUs 3a/1a4 HAa HAX0XKICHUE
HanOOJIBIIET0, HAUMEHBILIETO 3HAUYCHHS U Ha HAXOXKJICHHUE
JKCTpeMyMa

ITepBoobGpa3nasn
U HHTerpaJ

O3HakoMJIEHHE C MOHIATHEM MHTETpajia U MepBOOOPa3HOIM.
N3ydenue mpaBuiia BEIYUCICHHS IEPBOOOPA3HON U TEOPEMBI
Herorona— JleliOHuma.

Pemenue 3amad Ha CBsA3b IEPBOOOPA3HOM U €€ IPOU3BOIHOM,
BBIUMCIICHUE [TEPBOOOPA3HON IS JAaHHOM (DYHKIIHH.
Pemenue 3a1a4y Ha MpUMEHEHHE UHTETpalia AJis BHIYUCIICHUS
(U3MYECKUX BETUYMH U TUIOIAAeH

YpaBHeHUs] M HEPABEHCTBA

YpaBHeHUsI H CHCTEMBbI
YPaBHeHUil
HepaBencrBa u cucreMsl
HEPABEHCTB C IBYMs
nepeMeHHbIMHU

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEJCHUSIMH O KOPHSIX
anreOpandeckux ypaBHEHUH, MOHATUSMH UCCIIEJOBAHUS YPaBHEHUI
U CUCTEM YpaBHEHUM.

N3y4yeHue Teopun paBHOCHIIBHOCTH YPABHEHHUH U €€ IPUMEHEHMUSL.
[ToBTOpEHME 3anMCH pEelIEHNs CTaHAAPTHBIX YPABHEHU, TPUEMOB
npeoOpa3oBaHusl ypaBHEHUH JUIsl CBEJICHUS K CTAaHJApTHOMY
YPaBHEHUIO.

Pemenue panyoHanbHbIX, HPPaLOHAIBHBIX, IOKA3aTEIbHBIX

U TPUTOHOMETPUYECKUX YPABHEHUN U CHCTEM.

Hcnonb3oBanue CBOMCTB U rpaMKOB (PYHKIMM 111 pereHus
ypaBHeHUH. [I0BTOpeHNE OCHOBHBIX IIPUEMOB PEILICHUS CUCTEM.
Perienue ypaBHeHU ¢ IpUMEHEHHUEM BCEX MPUEMOB (Pa3iioKeHUs
Ha MHOYKUTEJIN, BBEJICHUSI HOBBIX HEU3BECTHBIX, MIOJCTAHOBKH,
rpau4ecKoro MeTo/a).

Pemenne cucreM ypaBHEHUN ¢ IPUMEHEHUEM Pa3IM4YHBIX
CIIO0COOOB.

O3HakoMJIeHHE ¢ OOUIMMH BOIIPOCAMU PELICHHS] HEPABEHCTB U
UCIOJIb30BaHNE CBOMCTB U Ipa@uKoB QYHKIMIA MPU pelIeHnn
HEPaBEHCTB.

Pemennie HepaBEHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

[IpumeHeHne MaTEMaTUYECKUX METOJOB JUIsl pEIICHHUS
COJIepKaTeNbHbIX 3a/1a4 U3 PAa3JIMYHbIX 00J1acTel HAYKU U
npakTuku. HTEpnpeTrpoBanne pe3yapTaToB ¢ yU€TOM pEAJIbHBIX
OTpaHUYCHU N

JIeMeHTbI KOMOMHATOPHUKH, TEOPHH BEPOATHOCTEH U CTATHCTHKH

OcHOBHBIC TOHATHUSA
KOMOHMHATOPUKH

N3zyuenne nmpaBuia KOMOMHATOPUKH M TPUMEHEHHE TIPU PEIICHUN
KOMOMHATOPHBIX 33/1a4.

Pemennie koMOMHATOPHBIX 33/1a4 METOAOM Iepedopa U 10 MpaBUILy
YMHOKEHHUSL.

O3HaKkOMJIEHHE C TOHITUAMU KOMOMHATOPHUKU: pa3MelEHUsIMH,
COYETaHUSAMHU, IEPECTAHOBKAMH U (POpMYJIaMHU JJIsl UX BEIYUCICHHS.
OObscHeHre U TpUMeHeHue GopMyJI ISl BBIYUCICHUS
pa3MelleHH, NepeCTaHOBOK U COYETAaHU MPH PelIeHUH 3ajay.
Oznakomyenue ¢ 6uHoMoMm HetoToHa u TpeyronpHukoMm Iackass.




Pemenne mpakTH4yecKnx 3aaa4 ¢ HCIOJIb30BAaHUEM ITOHATHH 1
PaBUI KOMOMHATOPUKHI

JJIeMeHTbI TEOPHH
BEPOATHOCTEM

N3ydeHne Ki1acCu4eCcKOoro OnpeesIeHus: BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.

PaccmoTpenue npuMepoB BEIYHCICHHS BEPOSTHOCTEN. Pemenne
3a]a4 Ha BBIUYMCIIEHUE BEPOATHOCTEH COOBITHI

IIpencraBiienne JaHHBIX
(TabuIbl, TMATPAMMBI,

rpagpukn)

O3HaKOMJICHHE C IPEJICTABICHUEM YHCIOBBIX TaHHBIX U UX
XapaKTEPUCTUKAMH.

Pemenue npaktuyeckux 3ajad Ha 00pabOTKY YUCIIOBBIX JTAHHBIX,
BBIYHMCIICHHE UX XapaKTEPUCTUK

I'eomerpust

IIpsiMbie U MJIOCKOCTH
B MPOCTPAHCTBE

@opMynHMpOBKa U MPUBEACHUE 10KA3ATEIBCTB IIPU3HAKOB
B3aMMHOI0 PACIIONIOXKEHUS NPSAMBIX U INIOCKOCTEN. Pacnio3HaBanue
Ha 4epTeKax U MOJEIAX Pa3JIMUHBIX CIy4aeB B3aUMHOIO
PacIoJIOKEHUs IPSAMBIX U INIOCKOCTEH, apryMEHTHPOBAHHUE CBOUX
CYXKJICHUU.

DopMyIMpOBaHUE ONIPENEICHUH, IPU3HAKOB U CBOWCTB
NapajuleNIbHbIX U NEPIEHANKYISIPHBIX JIOCKOCTEHN, IBYTPAHHBIX U
JINHENHBIX YIJIOB.

BrinonHeHue nocTpoeHus yriioB MEXy MPSIMbIMU, IPSIMON U
IJIOCKOCTBIO, MEXTy IIJIOCKOCTSIMU 110 OIIMCAHMIO U PacliO3HABaHUE
HX Ha MOJENAX.

[IpuMmeHeHNe MPU3HAKOB U CBOKCTB PACIIOJIOKEHMS IPSAMBIX U
IIJIOCKOCTEN MPHU PELICHUM 3a7a4.

N300pakeHne Ha pUCYHKaX U KOHCTPYUPOBaHHUE Ha MOJIEIISIX
MEPIEHIUKYIJISIPOB U HAKJIIOHHBIX K IUIOCKOCTH, IPSIMBIX,
IapaJuIeIIbHBIX IUIOCKOCTEH, YIJI0B MEXAY IPSIMON U IUNIOCKOCTHIO U
000CHOBaHHE NIOCTPOEHUS.

Pemenue 3ana4y Ha BBIYUCICHUE TEOMETPUYECKHUX BEIIMUMUH.
OnuceiBaHKE PACCTOSIHUS OT TOYKHU J0 IUNIOCKOCTH, OT MPSIMOU 110
IJIOCKOCTH, MEXKAY TUIOCKOCTSIMH, MEXKIY CKPEIIHMBAOIIUMUCS
MPSIMBIMHU, MEX]Ty TPOU3BOJIBHBIMHU (PUTypaMu B IPOCTPAHCTBE.
DOopMyIMPOBAaHUE U TOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpEM CYILIECTBOBAHMSI, CBOMCTBA).

N300pakeHne Ha yepTexax U MOJIENIX pacCTOSIHUA U 00OCHOBaHUE
cBouX cyxaeHui. OnpenencHue U BEIYUCIEHNE PACCTOSHUM B
npoctpaHcTBe. [Ipumenenue Gopmyi 1 TeopeM MIaHUMETPUH s
penieHus 3aaad.

O3HaKOMJIEHHE C IOHITHEM NApAJUIEIBLHOTO MPOEKTUPOBAHUS U €TO
cBOWcTBaMU. Popmynuposanue meopemuvl 0 RI0WAOU
OPMO2OHANLHOU NPOEKYUU MHO20Y20IbHUKA.

[Ipumenenue Teopuu A 000CHOBAaHUS MOCTPOCHUN U
BBIYUCIICHUM.

ApPryMEeHTHpPOBAaHHUE CBOUX CYKJICHUI O B3AMMHOM PaCIOJIOKEHUN
IPOCTPAHCTBEHHBIX (hUTYp

MHoOrorpaHHuKHu

Onucanue U XapaKTepUCTUKA Pa3INYHbIX BUJJOB MHOTOI'PaHHUKOB,
MIEPEUNCIIEHUE UX DJIEMEHTOB U CBOMCTB.

N300paxkeHre MHOTOIpaHHUKOB U BBIIOJIHEHNE IOCTPOEHUS Ha
M300pakeHUSX U MOJIEIISIX MHOTOI'PaHHHUKOB.

Brruncnenue nuHENHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTypalusx, apryMeHTUPOBAaHUE CBOUX CYXKICHUH.
XapakTeprucTuKa U N300pakeHNe CeUEHUsl, pa3eepmKu




MHO202PAHHUKOG, BBIYACICHUE TIOIAAECH TOBEPXHOCTEH.
ITocTpoenne mpocTelMx cedeHuit Kyoa, MpU3Mbl, TUPAMUIBL.
[IpumeHeHue (pakToB U CBEICHUH U3 IIIAHUMETPHH.
O3HaKOMJIEHHME C BUJJaMU CUMMETPHIl B IPOCTPAHCTBE,
(bopMyIMpOBaHUE ONPEESICHUI U CBOUCTB. XapaKTepUCTUKa
CUMMETPUU TEJ BPALLEHUS U MHOIOTPDAaHHUKOB.

IIpumeHeHne CBOMCTB CHMMETPHH IIPU PELICHUH 3a/1a4.
Hcnonp3oBanne NpruoOOPETEHHBIX 3HAHUN JJIS1 HCCIIEIOBAHUS U
MOJICTIMPOBAHUS HECIIOKHBIX 3a1a4.

N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBITIOJIHEHUE
PUCYHKOB 110 YCJIIOBUSIM 3314

Tes1a M IOBEPXHOCTH
BpallleHHs

O3HakoMJICHHE C BUIaMH TeJ BpameHus, GOpMyITUPOBAHUE X
ONpECIICHUN U CBOMCTB.

dopMyIupoBaHHE TEOPEM O CEUEHUH IIapa MIOCKOCTHIO U
IUIOCKOCTH, KacaTelIbHOU K cdepe.

XapakTepucTHKa U N300paykeHHE TeJl BPALICHHUS, HX Pa3BEPTKH,
CEUeHHMS.

Pemienue 3a1a4 Ha MOCTPOCHUE CEYCHUN, BBIYUCICHUE JITHH,
paccTosiHUH, YIioB, iomaaei. [IpoBeneHne qoka3arenbHbIX
pacCyXKIEeHHI IPHU PEIICHUH 3a/1a4.

IIpuMeHeHHne CBOWCTB CUMMETPUH NPH PEILICHUH 3a/]ay Ha Tella
BpaIleHHsI, KOMOWHAIIHIO TEIL.

N300pakeHre OCHOBHBIX KPYTJIBIX T€J M BBIIOJIHEHUE PUCYHKA 110
YCJIOBHIO 33J]a41

HN3mepenust B reomerpuu

O3HakOMJICHHE C TOHITUAMH TUIOLIAIU U 00beMa, aKCHOMaMH
U CBOMCTBaMH.

Pemenue 3a1a4y Ha BBIYMCIICHUE TUTOMIAACH MIOCKUX (QUTYD C
MIPUMEHEHHUEM COOTBETCTBYIOIIUX (GOpMYIT U (PAKTOB U3
IJITAHUMETPHH.

N3yuenune TeopeM 0 BEIYHCICHUH 00BEMOB MPOCTPAHCTBEHHBIX TET,
pelieHre 3a1a4 Ha IpuMeHeHne GopMyIT BEIUMCICHHS] 00bEMOB.
N3ydenue hopmyn 1uist BBIYMCIIEHUS TUIOIIA/IeH TOBEPXHOCTEHN
MHOT'OTPaHHUKOB U TE€J BPAILLECHHUS.

O3HaKOMJICHHE C METOJIOM BBIUUCIIECHUS ILJIOIIAIA TOBEPXHOCTH
cdepsl.

Pemenue 3aga4 Ha BBIYKMCIIEHUE TIOMIAAEH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

KOOpI[I/IHaTLI U BEKTOPbI

O3HakoMJIEHHE ¢ TOHATHEM BeKkTopa. M3yueHue nexapToBoit
CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, IIOCTPOEHUE I10 3aJaHHBIM
KOOpJAMHATaM TOYEK U IIJIOCKOCTEN, HaX0KICHHE KOOPIUHAT TOYEK.




6. O0beM TMCHUILIMHBI M BUbI Y4eOHOH padoThl

Bupa yueOHoii padoThl Bcero yacos 1 Cemectpet 5

KonrtakTHas padota (Bcero) 156 84 72

B tom uucie:

Jlexumwn, ypoku 60 24 36

[TpakTHyeckue 3aHATHs, CEMUHAPHI 96 60 36

JlaGopaTopHble 3aHATHS

B ToMm uncie B MUHTEpakTHBHOM Gopme 156 84 72

CamocrositenpHas padoTta 77 41 36

@DopMBbI TPOMEKYTOUHOM aTTeCTAlluU Hpyrue DK3aMeH
(14.x0HC)

MaxkcumasbHasi yueOHasi Harpy3Ka 234 126 108

7. CTpyKTypa M cojep:xkaHue oduieodpazoBarenbHoii aucuumianubl BJ1.3 «Maremaruka:

anreﬁpa H HAYa/Ia MAaTEMAaTHYIECKOI0 aHA/Iu3a, reOMETPU»

7.1. Pa3znesibl 0011€00pa30BaTeIbHON JUCIUNJIMHBI M BUAbI 3aHATHIA
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1. | Beenenue 2 212
2. | Pa3BuTue MOHATHS O YHCIIE 4 8 6 18/12
3. | Kopnu, crenenu, sorapudmbl 5 8 7 20/13
4. | IIpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE 5 8 6 19/13
5. | KomOunaropuka 6 8 6 20/14
6. | KoopauHaTsl 1 BEKTOPHI 4 8 6 18/12
7. | OCHOBBI TPUTOHOMETPUU 6 8 7 21/14
8. | ®yHkuuu u rpaduku 6 8 7 21/14
9. | MHOrOrpaHHUKHU U KpYIJIble Tea 6 8 6 20/14
10. | Hayana maremaTH4eCcKOro aHaIu3a 6 8 6 20/14
11. | Muterpan u ero npuMeHEHHE 2 8 6 16/10
12. | DneMeHTHI TEOPUU BEPOSITHOCTEH U MAaTEMaTHUECKOM 3 8 7 18/11

CTaTHCTUKHU

13. | YpaBHeHuUs 1 HEpaBEHCTBA 5 8 7 20/13




7.2. Coaep:xanue pa3esoB 001e00pa3oBaTeJbHONH TUCIUIIIMHBI

Ne
n/n

HaumenoBanue pa3zena
o011e00pa3oBaTeIbHOM
JIMCIUTLTHHBI

Coneprxanue pazzena (TeMbl 3aHSITUIN)

Bsenenue

MaremMaTturka B HayKe, TEXHUKE, IKOHOMHUKE,
WH(POPMAIIMOHHBIX TEXHOJOTHUSIX U MTPAKTUYECKOU
nestenbHOoCTH. Llenu u 3a1auu nu3ydeHus: MaTeMaTUKHU TIPU
OCBOCHUH Ilemarornueckux cnenuainpHoctei CI10

Pazgen 1.
PasBuTure moHsaTHA O YKCIe

Tema 1.1 Llenble u panoHaIbHbIE YKCIA

Tema 1.2. JlelicTBUTEIbHBIC YHCA

Tema 1. 3. beckone4yHo yObIBaromias reoMeTpruIecKas
nporpeccus

Pasznen 2.
Kopuu, crenenu, gorapudmol

Tema 2.1. Jlorapudmbt

Tewma 2. 2. CoiicTBa JorapumoB

Tema 2. 3. JlecaTHuHbIC ¥ HATypaJIbHBIE JIOTAPU(MBI
Tema 2.4. Crenenn

Tema 2.5. Apudmernueckuil KOpeHb HaTypaJIbHON
CTETEeHH

Tema 2.6. CterneHb ¢ palluOHAIBHBIM U JIEHCTBUTEIBHBIM
MOKAa3aTeISIMU

Pasgen 3.
[IpsiMbIe U TUTOCKOCTH B
MIPOCTPAHCTBE

Tema 3.1. B3aumHoe pacroyiockeHrue IpsiMOi U MIIOCKOCTH
Tema 3.2. B3anmHOe pacronoxeHue mpsiMbIx B
IIPOCTPAHCTBE. YTOJI MEXAY IBYMS IPSIMBIMU

Tema 3.3. B3auMHO€ pacnoyioKEHUE TIOCKOCTEH

Paznen 4.
KomOunaropuka

Tema 4.1. IIpaBuiio npousBeaeHUs
Tema 4.2. IlepecTaHoBKU

Tema 4.3. PazmenicHus

Tema 4.4. CouyeTanus 1 UX CBOMCTBA
Tema 4.5. bunoMm Hrrorona

Paznen 5.
Koopannats! 1 BEKTOPEI

Tema 5.1. IlonaTHe BeKTOpa B IPOCTPAHCTBE

Tema 5.2. CnoxeHue v BBIYMTaHNE BEKTOPOB Y MHOKEHUE
BEKTOPA Ha YHCJIIO

Tema 5.3. KommuianapHble BEKTOPbI KOOPAMHATHI TOUKH U
KOOpJMHATBI BEKTOPA

Tema 5.4. CkasipHOE TPOU3BEICHUE BEKTOPOB

Paznen 6.
OCHOBBI TPUTOHOMETPUU

Tema 6.1. Paguannas mMepa yria

Tema 6.2. Onpenenenre cuHyca, KOCHHYCa U TaHT€HCa
yria, 3HaKu CHHYCa, KOCUHYCa U TaHT'€HCa

Tema 6.3. 3aBUCUMOCTb MEXy CHUHYCOM, KOCUHYCOM U
TQHI'€HCOM OJJHOTO M TOTO XK€ yIJia

Tema 6.4. CuHyC, KOCUHYC U TaHT€HC JABOWHOTO YIJIa,
MOJIOBUHHOTO yIJIa

Tema 6.5. Tpuronomerpuueckue GopMyJibl

Pazpen 7.
OyHKIMH U TpaduKh

Tema 7.1. CrenenHas ¢pyHKIMs, €€ cBOMcTBa U rpaduk
Tema 7.2. BzaumHo oOpatHble GyHKINN

Tema 7.3. Iloka3atenbHas pyHKUHMSA, €€ CBONCTBA U TpaduK
Tema 7.4. Jlorapudmuueckast pyHKIus, €€ CBONCTBA U

rpadux

Pasznen 8.
MHOTOTpaHHHUKHU U KPYTIIbIC
Tena

Tema 8.1. Ilonarue mHororpannuka. [Ipuzma
Tewma 8.2. [Tupamuna
Tema 8.3. IIpaBriIbHbIE MHOTOIPaHHUKH




Tema 8.4. Llunuunp
Tema 8.5. Konyc
Tewma 8.6. Chepa

10. | Pazmen 9. Tema 9.1. IIpousBogHas
Hauana marematuueckoro Tewma 9.2. Bospacranue u yoObiBaHue (pyHKITUN
aHaJn3a Tema 9.3. DkcTpemyMbl GyHKIUU
Tema 9.4. [IpuMeHeHrEe NMPOU3BOIHOMN K MOCTPOEHUIO
rpaduKoB QYHKIHI
Tema 9.5. HaubGosnpiiee 1 HauMeHbIee 3HaUYeHUs (PYHKITUU
Tema 9.6. BeimykinocTs rpaduka GyHKINH, TOUKH
neperuda
11. | Pazmen 10. Tema 10.1. ITepBooOpa3zHas
Wuterpain u ero npumenenue | Tema 10.2. [IpaBmiia HaxokIeHUs TEPBOOOPA3HBIX
Tema 10.3. [Inomaas KpUBOJIMHENHON Tpanenuu U
UHTErpa
Tema 10.4. BeiunciieHne HHTErpagoB
Tema 10.5. Beruucienue miomanei ¢ IOMOIIBIO
MHTETpajoB
Tema 10.6. IIlpumeHeHne npou3BOAHON U MHTErpaia K
PEIIEHUIO MPAKTUYECKUX 3a]a4
12. | Pazmen 11. Tema 11.1. CoObITHS
DNEeMEHTHI TEOPUH Tema 11.2. KomOunanuu codprtuii. [IpoTnBomnonoxuoe
BEPOATHOCTEH U coObITHE
MaTeMaTU4YeCKON Tema 11.3. BeposiTHOCTH COOBITHS
CTaTUCTUKU Tema 11.4. CnoxeHue BeposiTHOCTEN
Tema 11.5. HezaBucumbie coObITHS. Y MHOXKEHUE
BEPOSITHOCTEHN
Tema 11.6. Ctatuctuyeckas BEpOSITHOCTb
13. | Pa3men 12. Tema 12.1. TpuroHomerpuieckre ypaBHEHUS

VYpaBHEHHUsI U HEPABEHCTBA

Tema 12.2. TpuroHoMmeTpruueckue HepaBeHCTBA
Tema 12.3. Jlorapupmudeckre ypaBHEHUs

Tema 12.4. Jlorapudmuueckrue HepaBeHCTBA

Tema 12.5. Cuctemsl NOKa3aTENbHBIX YPABHEHUN U
HEPABEHCTB

Tema 12.6. MppaunoHanbHble ypaBHEHUS

Tewma 12.7. UppanmoHaibHble HEPAaBEHCTBA

7.3. O0pa3oBaTe/ibHbIE TEXHOJIOTHHA

Ne OO0pa3zoBaTebHbIC TEXHOJIOTHHI
HaumeHnoBanue pasaesa JTHCHUIIHHBI

n/n (B TOM 4mCJIe MHTEPAKTHBHbIE)

1. BBenenue [IpoGnemuas JICKIHS, «Mo3rosoii
mWTYpM», JIeKuus ¢ pa3bopoMm 3ajad,
pELIEHNE CUTYallMOHHBIM M KOHTEKCTHBIX
3a/1a4, METOJT TPOEKTOB

2. | PazButue noHsATHA O YHCIE [Ipobnemuas JIeKnus, «Mos3rosoit
mWTYypM», JeKuus ¢ pa3bopom 3ajad,
pELIEHNE CUTYallMOHHBIM M KOHTEKCTHBIX
3a/1a4, METOJT TPOEKTOB

3. | Kopuu, crenenu, norapudmel [Ipobnemuas JEeKUus, «Mo3srosoit

mWTYypM», JeKuus ¢ pa3bopom 3ajad,
pelleHre CUTYallMOHHBIM M KOHTEKCTHBIX




3aaa4, MCTO IMPOCKTOB

4. | IIpsiMble U TJIOCKOCTH B MPOCTPAHCTBE

[MpoGnemuas JIEKIIHS, «Mo3roBoit
HITYypM», JEKIUs ¢ pa3dopoM 3ajad,
pElIeHUe CHUTYAIlMOHHBIA UM KOHTEKCTHBIX
3aJ1a4, METOJl IIPOCKTOB

5. | KomOunatopuka

[IpoGnemuas TEKIIUS, «Mo3roBoit
IMTYpM», JICKIMsS ¢ pa30opoM 3ajad,
pellicHHE CUTYAallMOHHBIH M KOHTEKCTHBIX
3aj1a4, METOJI IIPOEKTOB

6. | KoopauHaTsl 1 BEKTOPHI

[IpoGnemuas TIEKIIUS, «Mo3roBoit
IMTYpM», JIKIMsS ¢ pa3dopoM 3ajad,
pellicHHE CUTYallMOHHBIH M KOHTEKCTHBIX
3aj1a4, METOJI IIPOCKTOB

7. | OCHOBBI TPUTOHOMETPUU

[IpoGnemuas TIEKIIUS, «Mo3roBoit
IMITYpM», JIKIMS ¢ pa3dopoM 3amad,
pellicHHE CUTYallMOHHBIH M KOHTEKCTHBIX
3aj1a4, METOJI IIPOEKTOB

8. | @ynkuuu u rpadpuku

[IpobnemHuas JIEKIIHS, «Mo3roBoit
HITYypM», JIEKIUS ¢ pa3dbopoM 3ajad,
pElICHUe CHUTYAIlMOHHBIA M KOHTEKCTHBIX
3ajJ1a4, METOJl IIPOCKTOB

9. | MHOrOrpaHHHMKH U KPYTJIbIE Tea

[IpobnemHuas JIEKIIHS, «Mo3roBoit
HITYypM», JIGKIUS C pa3dopoMm 3ajad,
pEIICHUe CHUTYAIlMOHHBIA M KOHTEKCTHBIX
3aJ1a4, METOJl IIPOCKTOB

10. | Hagana MaTeMaTH4ECKOrO aHajIn3a

[IpobGnemHuas JICKIIMS, «Mo3rosoi
mMTYypM», JIEeKIHs C pa3dbopoMm 3azad,
pELICHUE CUTYAlMOHHBIM U KOHTEKCTHBIX
3a7a4, METOJI IPOEKTOB

11. | HnTerpan u ero npuMeHeHHe

[IpoGnemuas JIEKLINA, «Mo3sroBoit
mWTYpM», JIeKuus ¢ pa3bopoMm 3ajad,
pELIEHNE CUTYAllMOHHBIH M KOHTEKCTHBIX
3a/1a4, METOJT TPOEKTOB

12. | DneMeHTBI TEOPUU BEPOSTHOCTEN U
MaTeEMATHYECKOM
CTaTUCTHUKU

[IpoGnemuas JIEKLINA, «Mo3sroBoit
mWTYypM», JIeKuus ¢ pa3bopoMm 3ajad,
pELIEHNE CUTYAllMOHHBIH M KOHTEKCTHBIX
3a/1a4, METOJT TPOEKTOB

13. | YpaBHeHUs 1 HEPABEHCTBA

[IpoGnemuas JIEKLINA, «Mo3sroBoit
mWTYpM», JIeKuus ¢ pa3bopoMm 3ajad,
pELIEHNE CUTYallMOHHBIH M KOHTEKCTHBIX
3a/1a4, METOJT TPOEKTOB

7.4. Obpa3oBaTe/bHbIE pe3yJbTaThbl 00y4aloulerocs, ¢popMmupyemblie B npouecce 0CBOCHHUs

AUCHUITIIMHBI

HanmenoBanue pasnena
0011e00pa3oBaTeIbHON JUCIIUILTHHBI

OO0pa3oBaresibHbIE PE3YNIbTAThI

1. Baenenwue OPJI1,2,8 OPM 2.4 OPIT 1
2. PasBuTHE IOHATHA O UKCIE OPJI 3,5,7 OPM 1,3,5,6 OPII 3,8
3. KopHu, crenenu, JJorapupmMel OPJI 2,4,6 OPM 1,4, 7 OPII 2,5




4. TlpsiMble ¥ TUTIOCKOCTH B TIPOCTPAHCTBE OPJI 3,5,7 OPM 2,34 OPII 34,5
5. KomOunatopuka OPJI 3,5,7 OPM 5,6,7 OPII 3,5,8
6. KoopauHaThl 1 BEKTOPHI OPJI1,2,4 OPM 1,2,3,4 OPII 2,5,8
7. OCHOBBI TPUTOHOMETPHUU OPJI2,5,7 OPM 4,5,6 OPII1 24,8
8. ®dyHkuu u rpaduxu OPJI 3,5,7 OPM 1,23 OPII 3,8
9. MHOrOrpaHHUKHU U KPYTJIbIC TEIa OPJI 3,5,7 OPM 4,5,6,7 OPII 24,5
10. Hayana MaTeMaTHYECKOr0 aHAIM3a OPJ11,4,6,8 | OPM 1,2,3,7 OPII 1,7
11. UaTerpan u ero NpuMEeHECHHE OPJI1,2,3,4 | OPM 5,6,7 OPII 2,6
12. DneMeHTBI TEOPUH BEPOSTHOCTEH U OPJI 1,4,6 OPM 1,2,6,7 OPII 3,6
MaTeMaTUYEeCKOM CTaTUCTUKU
13. YpaBHEHUs 1 HEPABCHCTBA OPJI 1,4,6 OPM3.,4,5.6 OPII 2,6

8. ®oHJ OLEHOYHBIX CPEeACTB JJIA
JUCLHUILINHE

NpOBe/leHUs] TMPOMEKYTOYHOH aTTecTaluu o

KOHTpOJ'IB KadyeCcTBa OCBOCHHA JUCLHMUIIIIMHBI BKIHOYACT B cebs TeKyu.[HfI KOHTPOJIb
YCII€EBAEMOCTU U MNPOMCEKYTOUHYIO aTTCCTAL[UIO O6y‘laI-OH_II/IXC${. HpOMC)KYTO‘IHaH aTTeCTanuid
06yqa101u14xc;1 10 AUCHUILIIMHE IIPOBOAUTCS B (l)OpMC OK3aMCHa.

KOHerTHBIfI NEPCUCHb THUIIOBBIX KOHTPOJBbHBIX 3az[aH1/n71 U HWHBIX MaTCpUAIOB JIA
OLCHKHU PE3YJIbTATOB OCBOCHHA JUCHUIIIMHBI, @ TAKXKC OIIMCAaHHC Imokasareiieii u KPUTCPUCB
OLCHUBAaHUA KOMHCTCHHI/H\/JI IMPUBCJCH B (1)OHII€ OLCHOYHBIX CPCACTB 110 JUCHHUIIIINHEC.

9. MeToanyeckue yKazaHHs 1Jisl 00y4aIOIMXCS IPH OCBOCHHMH M CLHHIIIHHbI

s obecrieueHus: CUCTEMAaTHIECKON M PETYIISIPHOM pabOTHI 110 N3YYEHHUIO JUCIUTUIMHB 1
YCIICIIHOTO TMPOXOXIEHUS TMPOMEXKYTOUHBIX M HTOTOBBIX KOHTPOJBHBIX MEPONPHUSATHN
oOyyaronemMycst peKOMEHIYETCsSl PEryJIIpHO H3ydaTh KaXAYI0 TeMYy IUCLMIUIMHBL, aKTUBHO
y4acTBYSl B ayAMTOPHBIX 3aHATHSX U B XOJI€ peaU3allii Pa3IUYHBIX (JOPM CaMOCTOATEIBHOM
MHAUBUAYaJIbHON paObOTHI.

[Ipu npoBeneHHM Y4YEOHBIX 3aHATUN 10 JUCLUIUIMHE HCHOJB3YIOTCS CIEAYIOLINE
o0pa3oBaTeNibHbIE TEXHOJIOTUH (B TOM YMCIIE HUHTEPAKTUBHBIE):

IIpo6aemHuas Jekuuss — Gopma NPOBEAEHUS JIEKIIMOHHOTO 3aHATHs, B XO/€ KOTOPOM
npernojiaBaTesb B Hayalle U MO XOAY M3JIOKEHHUS Yy4eOHOro maTepuaia CO3JaeT MpoOJieMHbIE
CUTYallUM U BOBJEKaeT oOydaroumxcs B ux aHaiau3. [IpoOiaemMHas cuTyarust MOXKeT CO31aBaThCs
OpU OMNpeNeNeHu TMpenojaBaresieM NpoOJeMHOro Bompoca wiM 3aganus. Ilpu sToMm
HEOOXOAMMO TaK OpraHW30BaTh pPabOTy Ha MPOOJEMHOW JIEKIIMH, YTOOBI OOydJaroniuics
HaXOJWJICA B COIMAJIbHO aKTHBHOM MO3MIMU: BBICKA3bIBaJ CBOIO MO3MIIMIO, 3a]aBajl BONPOCHI,
HaXOJWJI OTBEThl M BBICKA3bIBaJ Mpenanonoxenus. Ilpu mpoBeaeHuM JEKIUM MpoOIEMHOTO
XapakTepa IpoLecc MO3HaHUs 00ydaeMbIX NPUOIMKAaeTcs K MOMCKOBOW, HCCIIEN0BATENbCKON
JeSITEIbHOCTH.

«Mo3roBoii IITYypM» — akTHBHas (opma oOyueHUs, OBICTPBIA M PPEKTUBHBIN CIIOCOO
BbIpaOOTKH MyTel MPeoJ0JIeHNs TPYIHOCTEHN U pa3pelieHus IPOTUBOPEUNH.

JlaHHBIM MeTOA ompenenseTcss Kak crocod MOOWIM3alMK 3HAHWM, OINbITa M TBOPYECKHUX
criocoOHOCcTe oOydaromuxcsi. BeicTpoe M akTHBHOE OOCYXJEHHE IMpoOJieM M CIOCOO0B HX
pelleHus: JTaeT omnpejeNieHHbl cuHeprernyeckuil s¢dexr. Ero cyrb B TOM, 4TO ydacTHUKaM
paboThI MpeasiaraeTcs BhICKa3bIBaTh KaK MOXHO OOJIbIIIE BAPHAHTOB pEIIeHUs MPOOIeMbl, B TOM
YHCJIe U CaMbIX (DPAHTACTUYECKUX.

[IpenonaBarens coobmaeT oOyJdaronMMcs CyTh pertaeMoit mpobaemsl. [Ipodaema momkHa
ObITh 0003HAYEHAa YETKO M MOHATHO. Ba)kHO, YTOOBI MpH MPOBEIEHHHM «MO3TOBOW aTakm» B



TpyIIie CO3/laBajlach HEMPUHYKICHHas atMocdepa. YUem Oombiie wmaei, Tem nydme. CremyeT
CTPEMHTHCS, YTOOBI IPEIOKEHUS TOCTYIAIH OBICTPO.

[IpenoaBarenb, BEIYLUIMH «MO3TOBYIO aTaky» HE MMEET IpaBa KOMMEHTHPOBATH WU
OLICHUBATh BHICKA3bIBAHUS YYaCTHHKOB, HO B TO K€ BPEMsI OH MOXKET NPEPhIBATh BBHICTYIUICHUE
WIN yTOYHSATH CyTh BBICKa3bIBaHUs. Bce BhICKa3aHHbIE WACH JOJDKHBI OBITh 3allMCaHbl HA JOCKE.

MeTox NpoeKkTOB - IpeAanoyaraeT peleHue MpoOseMbl, KOTopas HpegycMaTpuBacT
UCIIOJIb30BaHUE Pa3HOOOpa3HBIX METOJOB M CPEACTB OOY4YEeHHs, a TaKXKe MHTErpUpOBAHUE
3HAHWI ¥ YMEHUH U3 PA3IMYHBIX 00JIaCTeH 3HAHUS.

JlaHHBIM METOJl OTHOCHUTCSI K MCCIIEOBATEIbCKUM, KOrjJa OOyd4aroluiicss MpOXOIUT BCe
ATaIbl MO3HAHUS: OT BOZHUKHOBEHHUS MPOOJIEMHON CUTyallud M €€ MEePBOHAYAIBHOTO aHAIM3a K
MOUCKY IyTel pemieHus npodneMsl. OH 1Mo3BoJseT (POPMUPOBATH CLIOCOOHOCTH, MO3BOJISAIOIINE
3 PEKTUBHO AECUCTBOBATH B PEaTbHON NPO(ECCHOHANBHOM WM KU3HEHHON CHUTYyalluH, YTO
MO3BOJISIET 0OYUAIOMIMMCS AaIITUPOBATHCS K U3MEHSIOUIMMCS YCIOBUSAM, THOKO pearupoBaTh Ha
BBI30BbI, BO3HUKAIOIINE B X0/1€ peaJIbHOM PO eCCHOHATBHON MPAKTHKU.

[TpoextHas pabota sBisgercss (GOpMON  IEATETBHOCTH, B  KOTOPOH  BO3MOXKHO
(bopMHpOBaHUE CIIOCOOHOCTH K OCYILECTBJIEHHUIO OTBETCTBEHHOrO BbIOOpa. OCHOBHBIE THIIbI
IPOEKTOB, KOTOPbIE MOYKHO MCIIOJIb30BaTh B Ipolecce 00y4eHMs: UCCIeI0BaTEIbCKUM MPOEKT —
CTpYKTypa npuOimxeHa K (opmaTy HaydHOTO HCCIEAOBAaHUS ([OKA3aTeIbCTBO AKTYaIbHOCTH
TEMBI, OIPEJEIIEHNE HAy4YHOU MpoOeMbl, peaMeTa U 00bEeKTa UCCIEA0BaHUs, LIeJIed U 3aaad,
METOMOB, HCTOYHHKOB, BBIABIDKEHHE THIIOTE3bl, O00OOIICHHE pe3yJbTaToB, BBIBOJIBL,
0003HaueHHE HOBBIX MPOOJIEM); TBOPYECKHH MPOEKT, KaK NpPaBWIO, HE HMMEET JeTaJbHO
npopabOTaHHOM  CTPYKTyphl;  y4eOHO-IIO3HABaTeNlbHAs  JESITEIbHOCTh  OOYyYaroluxcs
OCYILECTBIISICTCS. B PAMKAaX PaMOYHOI'O 3a/1aHusl, IOJUMHAACH JIOTUKE M MHTEpEcaM yYaCTHUKOB
IPOEKTa, XKaHPy KOHEUHOro pe3yibpTara (rasera, GuibM, Npa3JHUK U T.I.); HHHOPMAIIMOHHBIN
OPOEKT — Yy4yeOHO-IO3HaBaTeNbHAs JEATEILHOCTh C SIPKO BBIPQKEHHOM 3BPUCTHYECKOU
HalpaBJIEHHOCTBIO (IIOUCK, OTOOp M cUCTeMaTu3alus HHPOpPMALUU O KaKOM-TO OOBEKTe,
O3HAKOMJICHHE YYaCTHHMKOB MpOEKTa C 3ToM uHpopMaiueil, ee aHaau3 M 0000IieHue Uit
Ipe3eHTaluu 0oJiee MUPOKOH ayAUTOPHH).

Pemienne CHTYanMOHHBIX W KOHTEKCTHBIX 3aja4. 3ajgada — I[enb, 3aJaHHAs B
KOHKPETHBIX YCJIOBHUAX U Tpedyromas 3peKTUBHOTO criocoda ee JOCTHKEeHUs. Y YeOHbIe 3a1au
MOYKHO KJIaCCU(HUIMPOBATh IO PAa3HBIM OCHOBaHMUAM. B dYacTHOCTH, B COOTBETCTBUU C
XapakTepoOM aHAIM3HPYEMOM CHUTYallUH MOXHO BBIJCIUTH CIEAYIOIIME 3aJlaui: BBIMTOIHSIONINE
(GYHKLIUU OBJIAJCHHUS METOAOJOTHEH M TEOPETUYECKUMHU 3HAHUSMH; BBINOJIHSIOMUE (DYHKIMIO
dopmupoBaHus NPO(ECCHOHAIBHBIX KOMIIETEHIMH; BBIMOJHAIOIINE (DYHKIMM OBIAJECHUS
TPYAOBBIMHU JICHCTBHSIMH, HOPMAaMH U MPABHJIAMH MTPO(GECCHOHATFHON IEATEIbHOCTH.

Meton pelieHUss CUTYallMOHHBIX 3aJad COCTOMT B TOM, 4YTO oOydarouuecs,
O3HAKOMHUBUINCh C ONUCAaHUEM MpOOJEMBbl, CaMOCTOSTENILHO AaHAIU3UPYIOT CUTYalHIo,
JTMAarHOCTUPYIOT TPOOJIeMy M MPEICTABISIOT CBOM HJEH W PEIICHUS B JUCKYCCHH C JIPYTHMHU
oOyyaeMbIMH. B 3aBHCHUMOCTH OT XapakTepa OCBEIEHHs MaTepuana UCHOJIb3YIOTCS CUTYalllH-
WITIOCTPAIMH, CUTYallMU-OLEHKU U CUTYaIlMU-yTIPasKHEHHS.



10. Y4eOHO-MeTOAMYECKOE O0ecnevyeHHe JJIs1 CAMOCTOSATEILHON padoThl 00y4aromuXxcs
0 TUCIHILINHE

. Kosnu4yectBo 1yacos/ Cemectpsl
Buja camocrosiTe/ibHO# paGoThI
3a4eTHBIX eIMHUI 1 2

MOJITOTOBKA K MPAKTUYCCKUM 3aHSTHSIM. 15 8 7
pabota ¢ nHpOpMaITHOHHBIMHU
KOMITBIOTEPHBIMH TEXHOJIOTUSIMH 15 8 7
3aJjaHus Ha TIOMCK 1 00paboTKy
nHpopmaruu 15 8 7
HanucaHue pedeparoB U JIOKIAJI0B 15 8 7
pabota ¢ TuTepaTypoii. 17 9 8

Bcero: 77 41 36
11.  OcHoBHasi M [ONOJHHUTEJbLHAs JUTepaTypa, Heo0XoauMas [Js OCBOEHHS

AUCHUTLINHBI
a) OcHoBHas JIuTEpaTrypa:

1.bammakoB M.M. Maremaruka: anreOpa 1 Hayajia MaTEMAaTUYECKOTO aHaJIU3a, TEOMETPUs
[DnexTpoHHbIi pecypc]: yueoHuk / M.U. bammakos. - M.: Academia: M3aat. uentp
«Axagemus», 2016.

2.boromonos H. B. Marematuka [DnekTpoHHBIN pecypc]: yueb. ans npukiaj. OakamaBpuara
/ boromoioB, Hukomnait Bacuieesuy; H.B. boromornos, I1.1. Camoiinenko. - M.: FOpaiir, 2015.

3.boromonoB H.B. IlpakTrueckue 3aHATHS 110 MaTeMaTHKe [ DIEKTPOHHBIN pecypc]: yueo.
nocooue st CI1O / Boromonos, Hukomaii Bacunsesuy; H.B. Boromoios. - M.: FOpaiit, 2015.
0) lono/iHUTeILHAS JIUTEPATypa:

1. I'puropses, B.I1. Maremaruka: yuebnuk / B.I1. I'puropses, T.H. CaGyposa. - M.:
Academia: U3nat. nentp «Axaaemus», 2016

2. Maremaruka [ DneKkTpoHHEIH pecypc]: yueo. mocobue ais CITO / mox pen. H.ILI. Kpemep.
- M.: IOpaiir, 2016.
3. Tarapuukos, O.B.  DnemeHTHl JUHEHHON anreOpbl [DNEKTpOHHBIA pecypc]: yuebd. u
npaktukym juist CIIO / O.B. TarapuukoB, A.C. Uyiiko, B.I' Ilepmmnes; nmox pexn. O.B.
Tartapaukosa. - M.: IOpaiit, 2016.
4. [MunavyeB, Buxtop CemeHoBuu. Matematuka [DIEKTpOHHBIN pecypc| : yueb. u
npaxktukym Juist CI1O / B.C. Hlunaues . - M.: FOpaiit, 2016.
12. Tlepeyens pecypcoB HH(POPMAIUOHHO-TEIEKOMMYHUKANMOHHOH ceTn MWHTepHeT,
HEeO0OXOUMBIX JIJISl 0CBOEHHUS TUCIHUTLINHBI

https://resources.mgpu.ru/findbooks.php?pagenum=9
https://resources.mgpu.ru/discplist.php?mode=library

WWW.mgpu.ru

www.fipi.ru

www.fcior.edu.ru (MapopManoHHble, TPEHUPOBOYHBIC M KOHTPOJIbHBIE MaTEPHAIIBI
www.school-collection.edu.ru (Eaunas kosutekiuu 1UGPOBBIX 00pa30BaTEIbHBIX

pecypcoB
13. TlepeueHb HH(POPMAUMOHHBIX TEXHOJOTHH, HMCHOJB3YyeMbIX MNPH OCYLIECTBJIEHUH

o0k whE

0o0pa3oBaTe/IbLHOIO Ipouecca MO IUCHUILUIMHE, BKJIKYAasg IMepeYeHb IPOrpaMMHOIO
o0ecredyeHUs1 1 MHPOPMAIMOHHO-CIIPABOYHbIE CHCTEMbI



https://resources.mgpu.ru/findbooks.php?pagenum=9
https://resources.mgpu.ru/discplist.php?mode=library
http://www.fipi.ru/
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

nH(pOpMaMOHHBIE TEXHOJIOTUH 00paboTKn rpaduveckoit nH(popManuu;
UH(POPMALIMOHHBIC TEXHOJOTUH TMEpeJadyd JaHHBIX M PaCIpOCTPaHCHHUS HWH(POPMAIINY;
UH(POPMAIIMOHHBIC TEXHOJIOTUU XPAaHCHHUS JaHHBIX; HH(POPMAIIMOHHbBIC TEXHOJIOTUU HAKOILJICHHUS
nanHbix. CeTeBble (JOKaJIbHBIC, TEPPUTOPHAIbHBIC, MPOBOJHBIC, OECHPOBOJIHBIE U [Ip.)
WH(OPMAIIMOHHBIE  TEXHOJOTHH, WH(GOPMAIMOHHBIE TEXHOJOTHMH TPYIIOBOH  paboTHI,
THIIEPTEKCTOBbIC  MH(OPMAIIMOHHBIC TEXHOJIOTHH, MYJIbTUMEAUHHBIC HHPOPMAIIMOHHBIC
TEXHOJIOTUH, OllepallnoHHbIe cucTeMbl cemeiictBa Windows, Office, 6payseps! (FireFox);

0a3bl aHHBIX, TH(POPMAITMOHHO-CIIPABOYHBIE M MOMCKOBBIE CHCTEMBI: JOCTYN K 0azam
PI'b, THBY, ERIC (www.rsl.ru, www.gnpbu.ru), MunHHCcTepcTBa 00pa30BaHUS W HAYKU
Poccuiickoit  @enmepanmu  (www.informica.ru), Hay4Has  3JEKTpOHHas  OuWONIHOTEKa

http://elibrary.ru/.

14. MaTepuajibHO-TeXHHYeCKOe ofecrneyeHne 001e00pa3oBaTe/IbHON INCHUIIIHHBI |

OcBoenue nporpaMmbl o01ieoOpa3zoBareabHoi quctuiinabl b/[.2 MaTtemaTtuka: anre6pa
U HayaJla MaTeMaTU4YecKOro aHaiu3a, FeoMEeTpHsi, IpeanojaraeT Haluyue y4yeOHoro kabuHera
«MareMaTuka», B KOTOPOM HMEETCS BO3MOXHOCTb OOECHEeUUTh OO0YyYarommmcs CBOOOIHBIN
noctyn B IHTepHET BO BpeMs yueOHBIX 3aHSATHIA U B IIEPHO] BHEYUEOHOM NeSTETHHOCTH.

[Tomemenne  kaOMHETAa  JOJDKHO  yJIOBIETBOPATH  TpeboBanwsiM  CaHHTapHO-
sanyAeMuonornyeckux npasui u HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHaIEHO
TUIIOBBIM ~ 00OpyIOBaHMEM, YKa3aHHBIM B HACTOANIMX TpPeOOBaHMAX, B TOM HYHCIE
CHEIHMAIM3UPOBAaHHON y4yeOHOW MeOenbl0 U CpeAcTBaMH OOy4YeHHSs, JOCTaTOYHBIMH IS
BBITMIOJTHEHHS] TPeOOBaHMI K YPOBHIO TMOJTOTOBKM OOydaromuxcs. B xaOuHere NOMKHO OBITh
MyJIbTUMEANIHOE 000pYyJOBaHHE, MOCPEACTBOM KOTOPOTO YYaCTHUKH 00pa3oBaTebHOTO
mpoiecca MOTYT IPOCMaTpUBaTh BU3YAIbHYIO HHGPOpPMAIMIO IO MaTeMaTHKe, CO37aBaTh
NPe3CHTAINH, BUICOMATEPUAITBI, UHBIEC JOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO M  MaTepUAIbHO-TEXHUUYECKOro  oOecreueHus
nporpaMMbl  o0mieoOpazoBarenbHoil  qucuuiumHbl bJ1.3  «Martemaruka: anreOpa W Hadaia
MaTeMaTUYECKOT0 aHallu3a, TEOMETPUS BXOIIT:

* MHOTO(YHKIITMOHAIIbHBIM KOMITJIEKC TIPEToaaBaTers;

* HArJSAHBIE TOCOOMS (KOMIUIEKTHI y4eOHBIX TaOJUIl, TJIAKaTOB, MOPTPETOB BBLAAOIIUXCS
YUEHBIX-MaTEeMaTUKOB U Jp.);

* UTHQOPMAIIMOHHO-KOMMYHHKATUBHBIE CPEJICTBA;

* SKPaHHO-3BYKOBBIE TIOCOOUS;

* KOMIUIEKT T€XHUYECKOW AOKYMEHTAIlMH, B TOM YHCJI€ MacrnopTa Ha cpeAcTBa OOy4YEeHMs,
WHCTPYKIINH TI0 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€3011acHOCTH;

* OubmoTeuHbIit GOHT,

* MebOenb JUIs OpraHu3anuu pabouero Mecta y4yuTelns M OpraHu3alud pabouumx MecT
o0yJaromuxcs;

* crieniMaibHasl MOACTaBKa JIJIsl YCTAHOBKU MPOEKIIMOHHOMN amnmnapaTyphl;

* IEPCOHAIIbHBIN KOMITBIOTEP, IPOEKTOP, AUCKU C IPOrPAMMHBIM 00€CTICUEHUEM;

* KOMIIBIOTEPHI JJIs1 00yJaromuXcs, IPUHTEP, CKaHEpP, HOYTOYKH, HMHTEPAKTUBHAS J10CKa,

* TEXHUYECKHE CpeJCTBa 00yueHHUs, HAOOPbl JEMOHCTPAIIMIOHHOTO 000pYyI0BaHUs, HAOOPHI
JIEMOHCTPAIIMOHHOTO OOOpYAOBaHUS U Y4YEOHO-HATJSIHBIX IMOCOOW, OOecCreynBaroIIne
TEMaTUYECKHE UIUTIOCTPAIUH.

B OuGmmoreunsrii (poHA BXOHAT yUYEOHUKH, YUEOHO-METOJMYECKHE KOMIUICKTHI,
oOecreunBaromue ocBoeHue odieoOpasoBarenbHoi aucuumauasl bJ1.3 «Marematuka: anredpa



U Hayvaja MaTeMaTH4eCKOro aHajan3a, Te€OMETpHUsS», PEKOMEHJIOBAaHHBIC WJIM JIOMYIICHHbIE IS
UCTOJIb30BaHUSI B TNPO(ECCHOHATBHBIX 00pa30BATENbHBIX OPraHU3alMAX, PEATH3YIOLINX
00pa3oBaTeNbHYIO MPOTpaMMy CpeaHero oomero odpa3oBanus B npeaenax ocsoenus Ol CITIO
Ha 0a3e OCHOBHOTO 0011ero 00pa3oBaHusl.

bubnuoreuynsiit  (GoHI MOXKET OBITH JOMOJHEH SHIMKIONEIUSIMH, CIPABOYHUKAMH,
Hay4YHOU, HayYHO-TIONYJISIPHOW W JIpyroy JuTeparypoil mo Marematuke. B mporecce ocBoeHus
nporpaMmel  obieoOpazoBarensHoi  guctuminael BJ[.2 «MaremaTtuka: anrebpa u Hayana
MaTEeMaTHUYECKOTO aHajiau3a, TIeOMEeTpHs» oOydaromuecs AOKHBI IOJYYUTh BO3MOXHOCTH
JOCTyNa K AJEKTPOHHBIM y4eOHBIM MaTepHallaM [0 MaTeMaTHKe, UMEIOIIUMCS B CBOOOJHOM
Jnoctyne B ceTd VIHTepHET (JIEKTPOHHBIM KHUTaM, MPakTUKyMaMm, TectaM, Matepuaiam EI'D u

Ip.).



