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1. IACHIOPT PABOYEM MPOT'PAMMBI YUEBHOM JUCHUNJIAHBI
MATEMATHUKA

1.1. O6aacTh npUMeHeHHs MPOrPaMMbI

Pabouast mporpamma o061e00pa3oBaTeNbHON YIeOHOW AMCIUIIINHBI «MaTeMaTHKay SBISICTCS
YacThIO MPOrpaMMbl MTOATOTOBKH CIELHUAIUCTOB cpeaHero 3BeHa B coorBercTtBuu ¢ ®I'OC CIIO mo
cnenuansHoctu 09.02.07 «AH(popManHOHHBIE CHCTEMBbI H MPOrPaAMMHUpPOBaHue'’, B Ipe/ieax 0cBoe-
HUS OCHOBHOHM mpodeccroHanbHOl oOpaszoBarenbHoi mporpammbl CITO Ha 6a3e OCHOBHOTO OOIIETO
00pa30BaHMs NPU NOArOTOBKE CHELIMATUCTOB CPEIHETO 3BEHA.

[Iporpamma pa3zpabotana Ha ocHoBe TpeOoBanmii ®I'OC cpemnero obmiero oOpa3oBaHWs,
NPEIbABISEMBIX K CTPYKTYpE, COICPIKaHUIO M pe3yabTaTaM OCBOCHHS Y4eOHON AUCIUILTMHBI «MaTtema-
THUKa», B COOTBETCTBUH C PexoMeHIanusMu MO0 OpraHu3aliy MOJIy4eHHUsl CpelHero ooiero odpa3zoBa-
HUS B IIpeJIesiaX OCBOEHUS 00pa30BaTeIbHBIX IPOTPaMM CPEIHETO MPOPECCHOHATFHOTO 00pa30BaHMs Ha
06a3e OCHOBHOT'O 0011Ier0 00pa3oBaHuUs C y4eToM TpeOoBaHMi (heepaibHBIX TOCYIaPCTBEHHBIX 00pa3o-
BaTENbHBIX CTAHIAPTOB M MOTyYaeMOi MpOoPecCuy WK CIIENUAIBHOCTH CPETHETO MPOPeCcCHOHATHLHOTO
oOpa3oBanus (mucekMo JlemaprameHTa rocy1apcTBEHHONW MOJUTHKHU B chepe MOArOTOBKH pabodmx Ka-
poB u JIITO Munob6puayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuerom [IpumepHOli OCHOBHOM 00pa3o-
BaTeJIbHON MPOrpaMMBbl CpeHEro 001ero oopazoBanus, 0JOOpeHHON pelieHueM ¢eaepantbHOro y4ueo-
HO-METOJIMYECKOT0 00bEIUHEHHS TI0 001eMy o0pa3oBaHuIO (poToKo OT 28 ntors 2016 r. Ne 2/16-3).

Martemartuka sBIseTcS (pyHIAMEHTAIbHON 0011e00pa30BaTeIbHON AUCUUIIIMHONW CO CIIOKHB-
IIMMCS] YCTOWYMBBIM COJIEP’)KaHHEM U OOIIMMH TPEOOBAHUSAMH K MIOATOTOBKE 00YJAIOIIIXCSI.

B mpodeccnonanbHbix 00pa3oBaTEeIbHBIX OPTaHU3ALMSIX, PEATH3YIOIIUX 00pa30BaTENbHYIO
nporpamMMmy cpenHero obmero obpasoBanusi B mpenenax ocsoeHus OITOIT CIIO na 6aze 0CHOBHOTO
o0miero oOpazoBaHus, U3yuYeHUE MAaTEMaTHUKU MMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT MPOGUIIS
PO EeCCHOHAIBHOTO 00pa30BaHUsI.

OO61ue 1eny u3y4eHus MaTeMaTHKU TPAIUIIMOHHO PEAIM3YIOTCS B YEThIPEX HAMpaBICHUIX:

1) obuee mpencraBieHue 00 HUAESIX U METOAaX MaTEMATUKH;

2) MHTEJUIEKTyaJbHOE Pa3BUTHUE;

3) oBIaJeHHe HeOOXOAMMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHHSIMU;

4) BOCHIHUTATEIbHOE BO3JCHCTBHE.

[Tpodunuzanus neneit MareMaTnueckoro oOpa3oBaHus OTpakaeTcs Ha BbIOOpE MPUOpPHUTeE-
TOB B OpraHu3aluu y4eOHON NesITeNbHOCTH 00y4yaromuXcs, a UMEHHO IpeayCMaTpUBaeTCs ycuie-
HUE U pacHIMpeHHe MPUKIATHOTO XapaKTepa U3y4eHUsS MaTeMaTUKH, MPEUMYIeCTBEHHONH OpUEHT a-
IIUY HAa aJITOPUTMUYECKHUI CTUIIb O3HABATEIbHOM J1€SATEIbHOCTH.

N3yuenne maTeMaTuku Kak mpoduibHOM 00meoOpa3oBaTeabHON y4yeOHOW AMCIUTIIUHBI,
yUMTBIBaIOIIEH crieluuKy ocBauBaeMbIX crygeHTamu cnenuanbHoctu CI1O, obecnieunBaeTcs:

- BBIOOPOM pa3IMYHBIX MOJAXOA0B K BBEJICHUIO OCHOBHBIX MOHITHH;

- (opMupoBaHHEM CHUCTEMBI yUeOHBIX 3aJaHui, oOecrieunBaOIMX 3P(HEKTUBHOE OCYyIIle-
CTBIICHHE BHIOPAHHBIX I[€JIEBBIX YCTAHOBOK;

- oboramieHueM CHeKkTpa CTuieill yueOHOW NesTeIbHOCTH 3a CUET COIJIacOBaHUS C Beny-
[IUMU JeATeTbHOCTHBIMU XapaKTEePUCTUKAMHU BEIOPAHHOM CHIEIIUATbHOCTH.

[IpodunpHas cocraBisiomias oTpa)kaercss B TpeOOBaHUSIX K MOATOTOBKE OOyYarOlIUXCS B
4acTH:

- 00meil cucTemMbl 3HaHUM: co/iepKaTelbHble TPUMEPHI UCIOIb30BaHUSI MATEMAaTHUECKUX
ujeil 1 MeTo 0B B Mpo(ecCHOHAIBHOM 1eITeNbHOCTH;

- yYMEHHUM: pa3audue B ypoBHE TPeOOBAaHUN K CIOKHOCTU NMPUMEHSEMbIX aITOPUTMOB;

- TPaKTHYECKOT'0 MCIOIb30BaHUS MPUOOPETCHHBIX 3HAHUI U YMEHUI: HHIUBUIYaIbHOTO
y4eOHOro OMbITa B MOCTPOCHUH MAaTEMAaTHUYECKUX MOJENeH, BBIMOJIHEHUH HCCIEA0BATEIbCKUX TP O-
€KTOB.

Conepxxanue ydeOHOW AUCHUIUTMHBI pa3pab0TaHO B COOTBETCTBHU C OCHOBHBIMHU COJAEPXKa-
TENbHBIMU JIMHUSIMU 00Y4YEHHS] MaTeMaTUKe:

- anreOpauueckas JMHHS, BKIIOYAIOIIas CUCTEMAaTH3alMIO CBEJCHUN O YKcliax; U3y4yeHue

HOBBIX M 0000IIeHNE paHee W3YYEHHBIX ornepanuil (Bo3BeleHUuE B CTENEHb, U3BJICYCHUE KOPHS, J10-
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rapupMupoBaHue, CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC U OOpaTHbIE K HUM); U3yYCHUE HOBBIX BU-
JIOB YHUCJIOBBIX BBIpAXEHUU U (HOPMYI; COBEPIICHCTBOBAHHNE MPAKTUUYECKUX HABHIKOB U BBIYUCIHU-
TENbHOU KYyJIbTYphl, pacCIIMPEHHE U COBEPIICHCTBOBAHHUE alre0pamyeckoro ammapara, cpopMHpo-
BAHHOTO B OCHOBHOH IIKOJIE, U €r0 MPUMEHEHUE K PEIICHUI0 MAaTEeMaTUYECKUX U MPUKIAJTHBIX 3a-
nad;

- TeOpeTUKO-(PYHKIMOHANIbHAS JUHUS, BKIIOYAIONIAs CHCTEMATHU3AIMI0 M PaCHIUpEHUE
CBeleHUI O (YHKIUAX, COBEPILICHCTBOBAHHME T'papUUYECKUX YMEHHUH; 3HAKOMCTBO C OCHOBHBIMH
UJEeSIMU U METOJJaMU MAaTeMaTHYECKOro aHalIu3a B 00beMe, MO3BOJISIOIEM UCCIEA0BATh AIEMEHTaP-
Hble (YHKIIMU U pelIaTh NPOCTEHIIINE TeoOMeTprUIecKUue, PU3NUEeCcKUe U Ipyrue NpuKiIagHble 3a1a4u;

- JWHUSA ypaBHEHUU W HEPABEHCTB, OCHOBAHHAs Ha MOCTPOCHUU M MCCIICAOBAaHUU MaTe-
MaTHYECKUX MOJIeINIei, MepeceKaoascs ¢ aaredpaniyeckoil 1 TEOPETUKO-PyHKIIMOHATIBHOW JTUHUS-
MU ¥ BKJIIOYAIONIas Pa3BUTHE U COBEPIICHCTBOBAHUE TEXHHUKH alreOpamdecKux mpeoOpa3oBaHUi
ISl pellieHUs] YpaBHEHHM, HEpaBEeHCTB U cUCTeM; (hOPMUPOBAaHUE CIIOCOOHOCTU CTPOUTH U UCCIE0-
BaTh MPOCTEHIIIE MaTEMATHICCKUE MOJICIU MPU PEIICHUN MPUKIQTHBIX 33124, 387124 U3 CMEXKHBIX U
CIeLHAIbHBIX JUCHUILINH;

- TeoMeTpWYeCKas JIMHUS, BKIIOYAIONIAs HATJISIHBIC MPEICTABICHHUS O IMPOCTPAHCTBEH-
HBIX (pUrypax u U3ydeHUEe UX CBOMCTB, (HOPMUPOBAHUE U Pa3BUTHE MPOCTPAHCTBEHHOIO BOOOpaXK e-
HUS, PA3BUTHE CITIOCOOOB reOMETPUUYSCKUX M3MEPEHUM, KOOPAMHATHOTO U BEKTOPHOTO METOJIOB ISl
pelIeHns MaTeMaTUUeCKUX U MPUKIIAIHbIX 3a/]a4;

- CcTOXacTWUYecKas JIMHUsI, OCHOBAHHAS HA Pa3BUTUU KOMOWHATOPHBIX YMCHUH, IMPEJICTA B-
JICHUU O BEPOSATHOCTHO-CTATHCTUYECKUX 3aKOHOMEPHOCTAX OKPYKAIOILIEro MUpa.

N3yuenne oOmeoOpa3oBaTenbHOM y4eOHOW mucHuIuimHbl «MaremaTtuka: aiareOpa, Hadama
MaTeMaTUYECKOr0 aHalu3a, FeOMETPHs» 3aBepllaeTcs MOJABEACHUEM UTOroB B (opmMe dK3aMeHa B
paMKax MPOMEXKYTOUHOM aTTecTalluu CTyIEeHTOB B mpoiecce ocBoenusi ocHopHoit OIIOII CIIO c
noxydeHuem cpennero oomero obpazosanus (IIIICC3).

1.2. MecTto y4eOHOM [UCUMIUIMHBI B CTPYKTYpe OCHOBHOWH mpogeccHOHAILHOM
o0pa3oBaTe/ibHOI MPOrpamMMbl. 00111€00pa30BATEIBHBIN K

VYyeOHast mucnuiuinHa ««MatemaTuka: anreOpa W Hadajga MaTeMaTHYECKOTO aHalu3a; reo-
METpHUs» ABISETCS y4eOHBIM MPEeaMeTOM 00s3aTenbHON MpeaMeTHON obmacTu «MaTemaTuka U M H-
dbopmaruka» GI'OC cpeanero obmiero oOpa3zoBaHus.

1.3. Hesmn w 3agaum y4eOHOI AMCHUIUIMHBI - TpPe0OBaHUSI K pe3yJbTaTaM OCBOEHMS
AUCUMILIUHBI:

Pabouas nporpamMMa opueHTHpPOBaHA Ha JOCTUKEHHE CIEIYIOIIMX LEei:

- obecnedyeHne chOpMUPOBAHHOCTH IPEJICTABIEHUN O COLUANBHBIX, KYIbTYPHBIX U UCTOP U-
YeCcKUX (paKTopax CTaHOBJIEHUS MaTEMAaTHKU;

- obecnedyeHue cHOPMHUPOBAHHOCTH JIOTHUUYECKOIO, AITOPUTMHUUYECKOI0 U MaTeMaTH4eCKOro
MBIIIJICHHUS;

- obecnedyeHne cHOPMUPOBAHHOCTH YMEHUM MPUMEHSTH MOJYYCHHbIE 3HAHUS NPU PELICHUH
pa3JIMYHBIX 3aj1ay4;

- obecnedyeHne cHOpMUPOBAHHOCTH MPEACTABICHUM O MaTeMaTHKe KaK 4acTH oOIeyenoBe-
YECKOM KYJbTYphl, YHUBEPCAJIbHOM SI3bIKE HAYKH, [MO3BOJISIOLIEM OMKCHIBATh M U3ydaTh peajbHbIe
IIPOLIECCHI U SIBJICHUS.

OcBoenne conepkaHusi yueOHON AUCIUTIIUHBI «MaTeMaTnka: anrebpa, Hayajga MaTeMaTuy e-
CKOTr'0 aHaju3a, TeOMETpUs» 00ecreuynBaeT JOCTHKEHUE CTYIEHTaAMU CIEAYIOIIHNX pe3yibmamos:

JIMYHOCTHBIX:

- chOpMHUPOBAHHOCTH MPEACTABICHUI O MaTEeMaTHKe KaK YHUBEPCATbHOM S3BIKE HAYKH,
CpEICTBE MOJIEIUPOBAHHUS SIBIICHUI U MPOILIECCOB, HAEAX U METOJAaX MAaTEMATHKH;

- TIOHMMaHWE 3HAYMMOCTH MaTeMaTUKH IS HaAyYHO-TEXHHUUYECKOTO mporpecca, chopMHupo-
BAHHOCTh OTHOIIEHHUS K MaTe€MaTHKE KaK K 4acTU OOIIeyYeI0BeYECKON KyJIbTYphl Yepe3 3HAKOMCTBO
C UCTOPUEN PAa3BUTHS MATEMATUKH, dBOJIOLUUEN MAaTEMAaTUYECKUX UIEH;

- Ppa3BUTHE JOTUYECKOTO MBIIUIEHUS, IPOCTPAHCTBEHHOTO BOOOPaXKEHUS, AITOPUT MUYECKON
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KYJbTYpbl, KPpUTUYHOCTH MBIIUJICHUS HAa YPOBHE, HEOOXOIUMOM il Oyayiied mpodeccuoHaaIbHOM
JNesITeIbHOCTH, JUIS IPOAOJKCHUS 00pa30BaHUs M CaMOOOPa30BaHMS;

- OBJIaJICHME MAaTEeMaTHYECKUMHU 3HAHUSMH M YMCHHUSMH, HCOOXOIUMBIMU B TOBCEIHEBHOU
JKU3HH, JUUII OCBOCHHUS CMEKHBIX €CTCCTBCHHO-HAYYHBIX JUCIUILIMH M JUCIUILIIMH MPOQecCuOoHab-
HOT'O ITMKJIA, JJIs TOJydeHusl 00pa3oBaHus B 00JacTiIX, HE TpeOYIOMMX yriyOJIeHHOW MaTeMaThy e-
CKOI IOATOTOBKH;

- TOTOBHOCTHh M CIOCOOHOCTH K 0Opa3OBaHHIO, B TOM YHCJIE CaMOOOpa3OBaHMIO, HA IMPOT -
JKEHUH BCEH >KU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK yCIOBHIO YC-
MeIHOW PO eCCHOHATBLHOM M 0OIIECTBEHHOMN JIESITEIbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTH K CAMOCTOSITEIIbHON TBOPYECKOW M OTBETCTBEHHOU JESATEIb-
HOCTH;

- TOTOBHOCTH K KOJUICKTHBHOM paboTe, COTPYIHHUYECTBY CO CBEPCTHUKAMH B 00pa3oBaTelib-
HOM, OOIIIECTBEHHO IMOJIC3HON, yueOHO-HUCCIIeI0BATEIIBCKOM, MPOSKTHON M IPYTHX BHAAX JIESATEIbHO-
CTH,

- OTHONIEHHE K MPOo(eCCHOHATBLHOU AEATEIHPHOCTH KaK BO3MOXKHOCTH Y4YacTHsl B PEIICHUH
JUYHBIX, OOIICCTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MTPOOIIEM;

MeTanpeaMeTHBIX:

- YMEHHE CaMOCTOSITEJIbLHO OMPEENIATh eI NEATECIbHOCTH U COCTABJISATh IIAHBI JIESATEN b-
HOCTH; CaMOCTOSTEJILHO OCYIIECTBJISITh, KOHTPOJIUPOBATh W KOPPEKTUPOBATH ACITEIBLHOCTh; HC-
MO0JIb30BaTh BCE BO3MOKHbBIE PECYPCHI I JOCTUXKEHHUS TOCTABICHHBIX 1]l U pean3aluy IJIaHOB
JIeSITEIIbHOCTH, BBIOMPATh YCIENIHBIC CTPATETHUH B PA3JIUYHBIX CUTYAIHUIX;

- yYMEHHE MPOJYKTUBHO OOMIATHCA U B3aUMOJACHCTBOBATH B IIPOIECCE COBMECTHOM JEATEI b-
HOCTH, YYUTHIBATh MO3UIIUH JPYTUX YYACTHUKOB JEATEIBHOCTH, YQPEKTHBHO pa3pemiaTh KOHMIN K-
THI,

- BJIAQJICHUE HaBBIKAMHU I103HABATEIBbHOHN, y4eOHO-HCCIIEI0BATEILCKOH W IIPOCKTHOW mdes-
TEIbHOCTH, HABBIKAMU pa3pelieHus mpodiemM; CIoCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY I10-
HCKY METOJIOB PELICHUS MTPAKTUYECKUX 3a7a4, IPUMEHECHHUIO PA3JIMYHbIX METOIOB IMO3HAHUS;

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHOW MH(OpMAIlMOHHO-TTO3HABATEIBHON mes-
TEJIbHOCTH, BKJIFOYAs YMEHUE OPUEHTUPOBATHCS B PA3TUUYHBIX MUCTOUYHHKAX MH(OpMAIMU, KPUTHY €-
CKH OIICHHBATh U HHTEPIPETUPOBATh HH(OPMAITUIO, TTOTy4aeMyIO M3 Pa3JIUYHBIX HCTOUHUKOB;

- BJIQJICHUE SA3BIKOBBIMHU CPEACTBAMU: YMEHHUE SACHO, JIOTHYHO U TOYHO U3J1ararb CBOKO TOUKY
3pEHMS, UCIIOJIb30BATH A/ICKBATHHIE S3BIKOBBIE CPEICTBA;

- BIIaJICHUE HaBBIKAMU IMO3HABATEJIHLHON pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX JEUCT-
BUM M MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHWM, 'PAHULl CBOEr0 3HAHUS U HE3Ha-
HHS, HOBBIX IMO3HABATEJIbHBIX 33/1a4 U CPEACTB I UX JTOCTHUKCHUS;

- IEJNeYCTPEMJICHHOCTh B TIOMCKAX M MPHUHSATHH PEIICHUH, COOOPa3UTEILHOCTh M HHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHUI; CTOCOOHOCTh BOCIIPUHUMATH KPACOTY U TaPMOHUIO
MHPA;

npeAMeTHbIX:

- c(hopMUPOBAHHOCTH MPEACTABICHUN O MaTEMAaTUKE KaK YaCTH MUPOBOU KYJIbTYPhl U MECTE
MaTeMaTHKH B COBPEMEHHOU IUBIIM3AlNK, CIOCO0AaX OMUCAHUS SBICHUN pealbHOr0 MUpa Ha Ma-
TeMaTHU4IeCKOM SI3BIKE;

- c(opMHUPOBAHHOCTH MPEJACTABICHUI O MaTEMAaTHYECKUX MOHATHAX KaK BaXKHEHIIHUX MarTe-
MAaTHYECKUX MOJEISIX, MO3BOJISIONIMX ONMUCHIBATH U M3Yy4YaTh PA3HBIE MPOIECCHI U ABJICHUS; IOHUMA-
HME BO3MOXHOCTH aKCMOMAaTHUYE€CKOIr0 MOCTPOEHU MaTEMAaTHUECKUX TEOPUIL;

- BJIQJICHUE METOJAaMH JI0KA3aTEJIbCTB W aJTOPUTMOB PEIICHUS, YMEHHE HX MPUMEHATH,
MPOBOJUTH JOKA3aTEJIbHbIE PACCYKICHHS B XOJ€ PEIICHUS 3a/]1a4;

- BJIQJICHUE CTAHJAPTHBIMU MPHEMAaMHU PEIICHHS PALMOHAIBHBIX U UPPAMOHAIBHBIX, MTOKa-
3aTeNbHBIX, CTEIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB, UX CHCTEM; MCIIOJIH30Ba-
HHE TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM, B TOM YMCJIE JJIS TIOUCKA MYTH PEIICHUS U WILTIOCTpaluu
pelIeHNs] YPAaBHEHUN U HEPABEHCTB;

- c(opMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHIX MAaTEMAaTHYECKOTO aHAIN3a U
X CBONCTBaX, BJIAJICHHE YMEHHEM XapaKTepHU30BaTh MOBeACHHE (YHKIHMH, UCIOJIH30BAHUE TOJ Y-
YEHHBIX 3HAHUU U151 OMIMCAHUS U aHAJIU3a peajibHbIX 3aBUCUMOCTEH;

- BJAaJCHUE OCHOBHBIMU MOHITUSIMH O TUIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPpUUECKUX (u-
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rypax, X OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTh YMEHHUS PACTIO3HABATH FreOMETpUYECKUe QUT y-
pBl HA YepTexkax, MOJAEISIX U B peaIbHOM MHUPE; MIPUMEHEHUE U3YUCHHBIX CBOWCTB T€OMETPUUECKUX
buryp u GopmyI s peieH!ust TEOMETPUIESCKUX 3a/1ad U 33/1a4 C TPAKTUYECKUM COJIEPKaHUEM;

- c(opMHUPOBAHHOCTH MPEACTABICHUM O MPOLIECCAX M SIBACHUAX, UMCIOIINX BEPOSITHOCTHBIM
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEaJbHOM MHUPE, OCHOBHBIX MOHATHUAX 3JIEMEHTap-
HOM TEOPUH BEPOSTHOCTEH; YMEHHI HAXOJUTh U OI[EHHUBATh BEPOSITHOCTH HACTYIUICHHUS COOBITHH B
MPOCTEUIINX MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIC XapaKTEPUCTUKHU CIIyUYalHBIX BEJIMYHUH;

- BJIQJICHUE HABBIKAMHU HCIIOJb30BAaHUS FOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM IMPU PELICHUU
3ajJa4.

B pesynbrare n3ydyeHus ydyeOHOW mucHUIIMHBI «Maremaruka: anrebpa, Hadajia MaTeMaTH-
YECKOT0 aHaju3a, reOMeTpus» 00y4Jaroluiics T0IXKEH:

3HATH/IIOHUMATh:

3HaUEHHE MaTeMaTHYECKOU HayKH OJIs1 pCHICHUA 3aaa4, BOSHUKAIOIIUX B TCOPHUHU U ITPAKTHUKE;
IIUPOTY U B TO K€ BPEeMs OrpaHUYCHHOCTh MMPUMEHEHHSI MAaTEeMaTHUYECKUX METOJIOB K aHAJIM3Y U HC-
CIICIOBAHUIO MIPOIIECCOB U SIBJICHHUI B MIPUPOJIC U OOIIECTBE;

3HAYCHHE MPAKTUKH M BOIIPOCOB, BOSHUKAKOIIUX B CAMOW MaTeMaTHKE s (OpMUPOBAHUS U
Pa3BUTHUA MaTeMaTH4eCcKOou HayKH; UCTOPHIO PA3BUTHA IIOHATHUA YHCJIa, CO3JaHUA MaTEMATHUYICCKOI'O
aHaJIN3a, BOSHUKHOBEHUS M PA3BUTHUS TE€OMETPHH;

yHHBGpCZUH:HI:IfI XapaKTep 3aKOHOB JIOTMKHM MaTEMAaTHYCCKHX paCCY)KIIeHI/IfI, UX INPpUMCHH-
MOCTh BO BCEX 00JIACTSAX YEJIOBEUYECKOM JCATECIHHOCTH;

BEPOSITHOCTHBIN XapaKTep pa3InuHbIX MPOIECCOB OKPYKAIOIIETO MHUpPA.

Auredpa

YMeTh:

BBIIOJIHATH apu(dMeTHUYECKHUE ICHCTBUSA HAJl UM CIaMH, COYETasl YCTHBIC U MIHChbMEHHBIC IPHe-
MBI; HaXOJIUTh MPUOJIMIKCHHBIC 3HAUCHHUS BEJIMYUH U TTOTPEITHOCTH BBIYUCIICHHH (aOCOMIOTHAS U OT-
HOCUTEJIbHAs); CPAaBHUBATh YHMCIIOBBIE BHIPAKCHUS,

HaXOJIUTh 3HAYEHHS KOPHS, CTENEHH, JIorapudmMa, TPUTOHOMETPUUECKUX BBIPAKEHUH Ha OC-
HOBE OMpeeIeHUs, UCTIONb3Ysl MPU HEOOXOIUMOCTH MHCTPYMEHTAJIbHBIE CPEJCTBA; MOJb30BATHCA
NPUONMKEHHOUW OLICHKOHN MPHU MPaKTHYECKUX pacdyeTax;

BBIMOJIHATh MPeo0pa3oBaHusl BBIPAKECHUHN, TPUMEHsIsI POPMYIIbI, CBSI3aHHBIE CO CBOMCTBaMU
CTeleHei, Jorapu(MoB, TPUTOHOMETPUIECKUX (DYHKIINIA;

WCIIOIb30BaTh MPUOOPETEHHBIE 3HAHUSA U YMEHHS B MIPAKTUYECKOMN JESITEIILHOCTU U TIOBCETHEB-
HOM >KWU3HU:

JUTSl TIPAKTUYECKUX PacdyeToB Mo ¢dopmMmyram, BKIIIOUast GOPMYJIbl, COAEPKAIINE CTETICHH, PajiH-
KaJbl, Jorapu(mbpl U TPUTOHOMETpUYECKUE (DYHKIIMHU, UCTIONB3Ys IPU HEOOXOAUMOCTH CIIPABOYHBIE Ma-
TepHUaIbl U IPOCTEUIIINE BEIYUCIUTEIbHBIE YCTPOICTRA.

DyHKIUHN U TPaQUKH

yMeTh:

BBIYHCIIATh 3HaUYCHUE (QYHKIIMH 110 3aJJaHHOMY 3HAYEHHUIO apryMEeHTa MPHU Pa3IUIHBIX CIIOCO-
0ax 3amanusi GyHKIHH;

OTIPEIEISITh OCHOBHBIE CBOMCTBA YHCIIOBHIX (DYHKIIHA, HIUTFOCTPUPOBATH UX HA rpaduKax;

CTPOUTH IpaUKHU HU3YyYEHHBIX (QYHKIUH, WITIOCTPUPOBATHh MO rpaduKy CBOHCTBA dJIEMEH-
TapHbIX (YHKIIHII;

MCII0JIb30BATh MOHATHE (PYHKIIUH JJI1 ONUCAHUS U aHAIM3a 3aBUCUMOCTEH BEJIMYUH;

WCTIOJIh30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHS B IPAKTUIECKOHN NIESATETFHOCTH U TIOBCETHEB-
HOM JKU3HU:

JUTSL OTIMCaHUS C TMOMOINBIO (QYHKIIUH Pa3IMYHBIX 3aBUCHMOCTEH, IIpeICcTaBlIeHus uxX rpadu-
YEeCKHU, HHTEPIPETaLUu IpaHuKoOB.

Hauajna maTeMaTH4YeCKOro aHajJIn3a
yMeThb:



HaXOJIUTh MTPOU3BOHBIC AJIEMEHTAPHBIX (DYHKIIHI;

HCIIO0JIb30BaTh MPOM3BOIHYIO JIJIS M3YYEHHS CBOMCTB (DYHKIIMI U IMMOCTPOCHUS IpadHKOB;

MPUMEHSATh TPOU3BOAHYIO JJISI MPOBEICHUS NMPUOIMIKCHHBIX BBIUUCICHUN, pemiaTh 3aaadu
MPUKIATHOTO XapakTepa Ha HaXO0XKJIEHUE HauOOJIbIIIEr0 U HAUMEHBIIIETO 3HAUCHU S,

BBIYHUCIIATh B MPOCTEHIIUX CIyYasX IJIOMATA U 00BEMBbI C UCIIOJIb30BAHHEM OIPEICICHHOTO
WHTErpala;

HCII0JIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B TIPAKTUYCCKOHN JESITEIIBHOCTA W TTOBCEIHEB-
HOM >KU3HU IS

pelIeHUs] MPUKJIATHBIX 337a4, B TOM YHCJIE COIMAJbHO-PKOHOMHUYECKHUX W (PU3MYECKUX, Ha
HauOOoIbIIME M HAUMCHBIIINE 3HAYCHHS, HA HAXO0XKJICHUE CKOPOCTH U YCKOPEHUS.

YpaBHeHus 1 HepaBeHCTBA

yMeThb:

pemarh panroHajIbHbIe, TIOKA3aTelbHbIe, JOrapuGMUYECKue, TPUTOHOMETPUUECKHIE YpaBH e-
HUs, CBOASIIMECS K JIMHEHMHBIM U KBaJPATHBIM, a TAK)KE aHAJIOTMYHBIC HEPABEHCTBA U CUCTEMBI;

HCIIOJIb30BaTh rpauyecKuil METO] PEIICHHS] YPABHEHUM U HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOW IUIOCKOCTU pEUICHUS YpaBHEHUMN, HEPaBEHCTB M CHUCTEM C
JBYMsI HEU3BECTHBIMU;

COCTaBJIATh U pelIaTh YPAaBHEHUS M HEPABEHCTBA, CBA3BIBAIOLNE HEU3BECTHHIC BEIMYMHBI B
TEKCTOBBIX (B TOM YMCJIE IPUKIAAHBIX) 3a/1a4ax.

UCIOJb30BATh NPUOOPETEHHbIE 3HAHUS U YMEHHs B IPAKTUUYECKON JEATEIIbHOCTU U IOBCEIHEB-
HOM JKM3HU:

JUISl IOCTPOEHUS U UCCIIEJOBAaHMS IPOCTEUIINX MATEMATUUECKUX MOJIEIIEH.

KomOuHaTopuka, CTATUCTHKA M TEOPUS BEPOSITHOCTEH

yMeTh:

pemaTh npocTeifire KOMOUHATOPHBIE 3a7ja4l METOJIOM nepedopa, a TakKe C UCIOIb30BaH U-
€M H3BECTHBIX (hopMyII;

BBIYUCIISATh B MPOCTEHUIINX CIy4asX BEPOATHOCTH COOBITHUI Ha OCHOBE MOJCYETAa YUCIA HCXO-
JIOB;

UCIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS M YMEHHSI B MIPAKTUUYECKON JESITETbHOCTU U MOBCEIHEB-
HOW KU3HU:

JUTSL aHAM3a pealbHBIX YMCIOBBIX JAHHBIX, MPEICTaBICHHBIX B BUJE JUarpaMM, rpauKoB;

aHanu3a MH(OpPMaIUK CTATUCTUYECKOr0 XapaKTepa.

I'eomerpus

yMeTh:

pacro3HaBaTh Ha YePTEKaX U MOJICIISIX MPOCTPAHCTBEHHBIC ()OPMBI; COOTHOCHTH TPEXMEPHBIC
00BEKTHI C UX ONMHCAHUAMH, U300pAKECHUSIMH,

OTMCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSIMBIX M IIOCKOCTEH B IPOCTPAHCTBE, apTyMEHTHPO-
BaTh CBOM CYXKJICHUS 00 3TOM paCIONIOKEHUU;

aHAIM3UPOBATH B POCTEHIINX CIydasx B3aMMHOE PACIIOJIOKEHHE 0OBEKTOB B TPOCTPAHCTBE;

n300pakaTb OCHOBHBIE MHOTOTPAaHHUKHU M KPYTJIbIE TeJa; BBHIOIHATH YEPTEXKH MO yCIOBHUSIM
3amay;

CTPOUTH MpOCTeHIIne ceueHus: Kyda, MpU3Mbl, TUPAMU/IBI;

pemaTth TUTAHUMETPUYECKHE M TPOCTEHIINE CTepeOMETPpHUYECKHEe 3aJadyd Ha HaXOXJCHHUE
reOMETPUYECKHUX BEJIMYMH (JIJTUH, YTIIOB, IUIOIaAel, 00beMOB);

HCITOJB30BAaTh MPU PEIICHUU CTEPEOMETPUICCKHUX 3a7ad IUIAHUMETPUICCKHE (PAKThI U METO-
JIBI;

MIPOBOJIUTH JOKA3aTENbHbBIE PACCY)KICHHS B XOJ€ pEIICHHS 3a/1ay;

UCIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS  YMEHHSI B MIPAKTUYECKON JESITETbHOCTU U MOBCEIHEB-
HOM ’KM3HU:

JUTISL McclieoBaHus (MOIETMPOBAHUS) HECIOKHBIX MPAKTHYECKUX CHUTYallMil Ha OCHOBE H3Y-
YEHHBIX (OPMYJI U CBOUCTB UTYD;



BBIYUCIICHUS 00BEMOB M IUIONIa/el MOBEPXHOCTEW MPOCTPAHCTBEHHBIX TENl MPHU pEUICHUU
MPAKTHYECKUX 3aJ]a4, UCTIOJb3Ys MPHU HEOOXOIUMOCTH CIIPABOYHUKH U BHIYUCIUTEIBHBIE YCTPOWCT-
Ba.

ITpu n3yuenuu uaer GopMUPOBAHUE CIASAYIOIUX OOLIMX KOMIIETECHIIMIA:

OK 01. Beibupats crioco0sl pemeHus 3a1a4 npodheccuoHanbHOM AeATEIbHOCTH TIPUMEHUTEIHHO
K Pa3JINYHBIM KOHTEKCTaM;

OK 02. OcymiecTBiATh MOUCK, aHAIU3 ¥ WHTEPIPETANI0 HHPOPMALIUU, HEOOXOAUMOM IJISl BBI-
HOJIHEHUS 3aa4 NPo(eCcCUOHANBHON JesITeNbHOCTH;

OK 03. [TnanupoBaTh ¥ peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBFHOE U TMYHOCTHOE Pa3BH-
THE;

OK 04. PaboTaTp B KOJJIGKTHBE M KOMaHze, 3()(HEKTUBHO B3aUMOJICHCTBOBATH C KOJUIETaMU, PY-
KOBOJICTBOM, KIINEHTAMU;

OK 05. OcymecTBiiTh YCTHYIO U IMCbMEHHYIO KOMMYHHUKALMIO Ha TOCYJapCTBEHHOM S3bIKE
Poccuiickoii denepanuu ¢ y4eToM 0COOCHHOCTEH COIMaIbHOTO U KYJIBTYPHOTO KOHTEKCTA,

OK 06. IIposiBisITh rpask/1IaHCKO-NIATPUOTUYECKYIO TO3ULUIO, JEMOHCTPUPOBATh OCO3HAHHOE I10-
BE€/ICHUE HAa OCHOBE TPAJUIIMOHHBIX O0IIEYeIOBEYECKUX LIEHHOCTEH.

OK 9. Mcrnone3oBaTh HH(OPMAIIMOHHBIE TEXHOJIOTUHU B MPO(HECCHOHAIBHON AEITEIBHOCTH.

OK 11. Hcnonb3oBaTh 3HaHUsA 10 (PUHAHCOBOM IpaMOTHOCTH, INIAHUPOBATh NPEANPUHUMATEIb-
CKYIO JICSITeITLHOCTh B IpodeccnoHabHOM cdepe.

1.4. Konu4vecTBO 4acoB HA OCBOeHHE Y4eOHO TN CUMIIIMHBI:
O0bem 00pazoBaTenbHON Harpy3ku 262 4, B TOM YMCIIe KOHCYJIbTAIlMH 4 4aca, IPOMEXYTOUHas
arrectanud 12 4

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUTLTAHBI

2.1. O6beM y4eOHOI TMCHUIIMHBI M BH/IbI Y4eOHOMH padoThl

Buj yueOHoit padoThl KonuyectBo yacos
MaxkcumanbHas yuyebHasi Harpy3ka (Bcero) 262
O0s13aTenbpHas ayJUTOpHas ydeOHasi Harpy3Ka (Bcero) 262
8 MOM yucine:
[TpakTHueckue 3aHsATH 128
Koncynbranuun 4
IIpomescymounas ammecmayus 6 popme: 12
1 cemecmp — sk3amen, 2 cemecmp — 3K3aMeH




2.2. TemaTu4ecKHii IJIaH U cOiepPKaHNe Y4eOHOI TuCcIUIIUHBI MATEMATHKA

Haumenosanue Oov- Ypo-
paszoenos u Cooeporcanue yuebnozo mamepuana, npaKmuieckue 3aHAmMus, CAMOCMOAMENbHAA PadOma 00yuaouuxcs ém 0‘2’;’;_
mem uacoe i
1 2 3 4
Beenenue
Conep:kanue y4eOHOT0 MaTepuaJia 2
MaremMaTHKa B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMAITMOHHBIX TEXHOJOTHIX M MPAKTHYECKON AEATEIbHOCTH. 2 2
Tema 1. Pa3-
BuTHe nousitue | Conep:kanue y4eOHOro Mmarepuajia 2
0 Yuciie 1 | Ienwie u panmoHanbHbIC yncia. JleicTBUTENbHBIC YHCIIA. 2 2
IlpakTHyeckasi padora 4
1 | BrimonHenue neicTBUi ¢ MPUOIMKCHHBIMU YHCIIAMH 4
Tema 2 Kopun,
CTENECHHU Coaep:xanue yue0HOro MaTepHuaJia 4
Apudmernaeckuit koperb. Kopens HaTypanbHOU cTeneHn u3 yrcia. CTeNneHn ¢ paloHAIbHBIMU TTOKa3aTEeISIMU.
1| Crenenu c neiicTBUTENbHBIM MOKa3zaTesaeM. CBOWCTBA CTENIEHH 2
2| CrerieHu ¢ IEHCTBUTEIBHBIM MOKa3aresieM. CBOWCTBA CTENIEHU C ICHCTBUTEILHBIM MoKa3aTesieM. CBOHCTBA CTEIICHHU. 2 2
IIpakTnyeckas padora 4
1 | Haxosx/1eH1ne 3HaueHHsi KOpHsl, CTETIEHH 4
Tema 3 Jlora-
pudmMbI Copnepxxanue yuyeOHOIro MaTepuaJa 2
1| Jlorapudm. OcHoBHOE Jorapudmudeckoe ToxaecTBO. CBOMCTBA J0orapruMOB. 2 2
IIpakTnyeckas padora 6
1 ‘ Haxoxxaenue noraprdma Ha OCHOBE OIpe/iesIeHHs 6
Tema 4 Ilpe-
o0pa3oBaHue Copep:kaHue yueOHOr0 MaTepuaia 2 2
anredpamte- 1 ‘ IIpeobpa3oBaHue pallMOHANBHBIX U UPPAITMOHATBHBIX BBIPAXKEHUHN, TOKA3aTENbHBIX U JIOTAPU(PMUYECKIX BhIPAKCHHIA 2
CKUX BRIPAKE- | MpakTuyeckasn paGora 4
Hu 1| IMpeoGpasosanus anreGpanuecKix BEIPAKEHUI 4
Tema 5 Oc-
HOBBI TPUT'O- Copepxxanue yueOHOIro MaTepuaJa 4 2
HOMETpHUH \ Pannannas mepa yria. Sin, cos, tg u ctg unciaa. OCHOBHOE TPUTOHOMETPHUIECKOE TOKIECTBO. 2




Sin, cos, tg CyMMBbI U pa3HOCTH JBYX YIJIOB. Sin, cos, tg ABOHHOTrOo yria. opmysbl HOJOBHHHOTO yria. GopMyIibl

2 | mpuBeeHUs. 2
IlpakTHyeckasi padora 12
1| Jloka3aTenbCTBa TPUTOHOMETPUUYECKHUX TOXKIECTB. 6
2| Pemienne npocTedIMX TPUTOHOMETPUUECKUX YPaBHEHMH a=sin X, a=Cos X, a=tg X, a=clg X 6
Tema 6 Ypas-
HeHusl M Hepa- | Cojep:kaHue y4eOHOI0 MaTepUasa 6
BEHCTBA 1| PaBHOCHJIBHOCTh YpaBHEHUI, OCHOBHbIE IPHEMBI PEILICHHs] YPAaBHEHHH. 2
2 | PaBHOCWJIBHOCTh HEPABEHCTB, OCHOBHBIE TPUEMBI PELIICHHUS HEPABEHCTB. 2
3| PaBHOCHIIbHBIE CUCTEMBI ypaBHEHMH U HepaBeHCTB. OCHOBHBIE PUEMbI PEIIEHUI CUCTEM YpaBHEHUN 1 HEPABEHCTB. 2
IlpakTuyeckas padora 12
1| Pemienue ypaBHEHUI U UX CHCTEM 6
2 | PemieHrie HEpaBEHCTB U UX CHCTEM 6
Tema 7 Ilpsa-
Mble U I10cK0- | Coaep:kaHue y4eOHOI0 MaTepuaJia 6
CTH B IIPO- 1| Crepeomerpus. [1n0ckocTb, npsiMasi, TOUKa. AKCHOMBI CTEPEOMETPHH. 2
CTPAHCTBE 2 | BzaumHOeE pacrnonokeHne npsiMor M IMJIOCKOCTH B IIPOCTPAHCTBE. 2
4| Yron Mexxay nNpsMOH U IIIOCKOCTHIO. JIByrpaHHbIN yroJl. YToa Mexay MI0CKOCTSMHU. 2
IIpakTnyeckas padora 12
1| IMocTpoenue MozeNn K 3a7a4e, peiieHue 3a1a4n 4
2| Pemenue 3aja4u Ha OonpeieJieHne B3aUMHOI'0 pacoI0KEeHUs IPSMBIX B IPOCTPAHCTBE. 4
3| Pemenue 3a1au Ha onpesieIeHHe B3aMMHOTO PACMIONIOKEHHSI PSIMOM 1 TUIOCKOCTH B TPOCTPAHCTBE. 4
Tema 8 DyHk-
MM, UX CBOH- | Comep:kanue y4eGHOT0 MaTepHAJIa 20
crBa M rpagu- 1] Gynxiun. O61acTh ONPEEICHAS U MHOXKECTBO 3HaUeHUH, rpaduk GyHkiuu, CBoiicTBa QyHKIMH 4
e 2 | TlpomexyTkn Bo3pacTaHus U YObIBaHHSI, TOYKH SKCTPEMYyMaA. 4
3| Crenennas ¢pyHKuus, MOKa3zaTenbHas QyHKIM, Jorapugmuyeckas GyHkuus 4
4| Tpuronomerpuyeckue GyHKIUHU y=sin X, y=cos X, y=tg X, y=ctg X 4
5| Obpartnbie pynkuun. OOpaTHBIE TPUTOHOMETPHUECKUE (PYHKIIMH y=arcsin X, y=arccos X, y=arctg X, y=arcctg X. 4
IlpakTnyeckas padora 18
Haxoxzaenue obnactu onpe/enenns 1 MHOKeCTBa 3HaueHn GpyHkuuid. HaxoxieHue 4eTHOCTH U He4eTHOCTH (QyHK-
1| it 6
2 | TlpomexyTkn Bo3pacTaHus ¥ YObIBaHHS, TOYKH dKcTpeMyMa. [ padudaeckast mHTepIipeTaIms. 6

10




3| @yHKkuYM ¥ uX TpaduKH

Tema 9 IIpo-

H3BOAHAA U €€ | Copep:kanne yueGHOro MaTepuaia 14

NPHJI0KEHUS
1| IlocnenoBatensHOCTH. [TOHATHE O Mpesese nocae10BaTeIbHOCTH. 2
2| OCHOBHBIE CBOMCTBA IIPEICIIOB. 2
3| INonsTue o HenpepsiBHOM (yHkmuU. [Ipenen Gpyakimm B Touke. 2

[Ipupamenue aprymenTa u npupamiesue GyHkuuu. [lonsarue o npou3BogHoN yHKIuN. PU3NUECKUN CMBICI IPOU3-
4| BOQHOI. 2
[Tpon3BoaHBIE CYMMBI, pa3HOCTH, IPOU3BEIECHUS, YACTHOTO. [I[pOU3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIUI.

5| CnoxHas QyHKIIUS U ee IPOU3BOIHAS 4
6| I'eomeTpryecknii CMBICI TPOU3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky GyHKINH. 2
IlpakTHyeckasi padora 12
1| Haxoxenue npon3BOAHBIX PYHKINN 4
2| YpaBHeHue kacarenbHOU K TpaduKy QyHKITUH. 4
3| IlpumeHeHne NpoU3BOTHON B HCCIIEJOBAHUHU (QYHKIIMH, TOCTPOSHHE Tpaduka 4

Tema 10 UnTe-

rpaj u €ro Copaeprxanue y4eOHOI0 MaTepuaJa 10

TIPHTOAEHMs 1| IlepBooOpa3zHas, HeonpenenEHHbIN HHTErpa. TabIuyHble HHTETrpalIbl. 2
2| IlpaBuna u popmyier nHTErpUpOBaHus. HemocpencTBeHHOE HHTETPUPOBAHUE. 4
3| Onpenenéunblii uaTerpan. @opmynsl Hetotona — JleitOnua. CoiicTBa onpeeIEHHOr0 HHTErpaa. 4
IIpakTnyeckas pabdora 16
1| BeluncieHue HeonpeaeIeHHOT0 MHTerpaia 6
2 | Beruncnenne onpeneneHHoro nHTerpaga 6
3| Beruucnenue romnau KpuBOJIWHEHHON Tpareum. 4

Tema 11 Mno-

FOTPAHHHKH Coep:kanue y4e0HOr0 MaTepuasa 12
1| Muororpannuku. Teopema Ditnepa. [Ipuzma. Ilpsmas n naknonnas npusMma. [IpaBunbpHas npusma. 4
2 | IMapannenenunen. Ky6. Iupamuna. [IpaBunbsHast nupamuia. Yceuénnas nupamuia. Tetpasrap. 4
3| Ceuenus kyba, MpU3Mbl U THPAMU/IBL. 4
IpakTuyeckas paéora 8
1| HaxoxieHue 31eMeHTOB MHOTOIpaHHUKOB. [liomaas moBEpXHOCTH. 4

11




2| Ceuenns MHOT'OI'PaHHUKOB- TIOCTPOCHHUC, BLIYUCIICHUC 3JICMCHTOB, HHOH_[aIIef/’I

Tema 12 Koop-
AUHATHI U BeK-
TOPbI

C

ojiep:KaHue Y4eOHOr0 MaTepuaJjia

[IpsimoyronbHas (IexkapToBa) cucTeMa KOOpAMHAT B IIPOCTPAaHCTBE. PaccTosiHMe MEXly 1BYMSI TOUKaMU B IIPOCTpPaH-
CTBE.

BexTopsl, Moaynb BekTopa. PaBeHcTBO BekTOpOB. Cl10KEHHE BEKTOPOB. Y MHOYKEHUE BEKTOpPA HA YUCIIO.

Pasno)xeHne BekTopa 1o HanpasieHusM. KoopanHatel BEKTOpa.

Yron mexay aABymst Bektopamu. [Ipoekius Bektopa Ha ock. CKalsipHOE IPOU3BEICHUE BEKTOPOB.

aKTH4YecKas padora

JleficTBUs HaJl BEKTOpAMU B T€OMETpUUIECKON (hopme.

JlelicTBUS HaJl BEKTOPAMHU B KOOPJIMHATHOU (hopme

OJI\)H:LOOI\)I—\

FCOMeTpI/I‘leCKI/IC Hp606pa3OBaHI/I${ IIPOCTPAHCTBA: napanneanLIﬁ IEPEHOC, CUMMETPUA OTHOCUTCIIbHO IMJIOCKOCTH.

N~

Tema 13 Tesa
U MOBEPXHOCTH
BpAalleHUus

ojlep:KaHNe Y4eOHOro MaTepuasa

Tena Bpamenus. [{lunuHaap u KoHyC. Y CedEHHBIN KOHYC.

lap u cdepa, ux ceuenns. KacarenpHas miockocTs K chepe.

wn- A

HaxoxneHue 31eMeHTOB Tell BpalliCHUAA. IInomans ITOBCPXHOCTHU.

IIpakTHyeckas pabdora

1| Haxoxnenue smemeHToB Ten BpauieHus. [nomanas noBepXxHoCTH.

NININD NN O

Tema 14 U3-
MepeHHs B
reoMeTpuu

C

oep:kaHne Y4eOHOro MaTepuasia

1

[TogoOue Ten. OTHOLIEHUS TII0MIAeH TOBEPXHOCTEN U 00BEMOB MOJOOHBIX TEJ.

2

O06BEM 1 ero u3mepenne. MurerpansHas popmyna o0bEMa.

3

q)OpMy.TIBI 00BEMa MHOT'OI'PaHHUKOB U TCJI BpALICHU .

IIpakTHyeckas pabora

1

Brruucnenne 005eMOB MHOTOTPAHHUKOB

2

Brruucnenne 00beMOB TeJ BpallieHus

NN INININIO

Tema 15 Due-
MEHTBI KOM-
OMHATOPUKH

C

o/lep:kaHNe Y4eOHOro MaTepuaa

1| OCHOBHBIE OHITHSI KOMOMHATOPUKH. 3aa4H HA MOJCYET Pa3MEIICHN, TePECTAaHOBOK, COUETAHUN.

IIpakTyeckas padora

1 | Pemenue HpOCTefIHJI/IX KOM6I/IHaTOpHLIX 3aga4 ¢ MCII0JIb30BAHUEM N3BCCTHBIX (bOpMy'J'I

NN~ &~
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Tema 16 Dute-
MEHTBI TeOPUH
BepOsATHOCTEM

Conep:kaHue y4eOHOT0 MaTepuaJia 4
1| CoGbITHE, BEpOSTHOCTH COOBITHS, CIIOKEHHE U YMHOXKEHHE BeposiTHOCTEH. [IoHSITHE O HE3aBUCHMOCTH COOBITHA. 2
JluckperHas ciaydaliHas BEJIMYMHA, 3aKOH €€ pacipeaesieHus. YUcIoBble XapaKTEPUCTUKU AUCKPETHOU CIIydaliHOU

2| BeJIMYUHBI. 2
IIpakTHyeckas padora 2
1 | Beruncnenue BeposITHOCTEN COOBITUI B IPOCTEHIIUX CITydasx 2
KOHCVYJIBTALIMN 4

ITPOMEXYTOUYHASA ATTECTALIMA | 12

Jli1st XapaKTepUCTUKU YPOBHSI OCBOCHHUS y4eOHOTO MaTepralia HCIIOJIb3YIOTCS CIeyole 0003HAUYCHUS:
1. — o3nakomumenvuwill (y3HABAHUE paHee U3YUEeHHbIX 00BEeKMOo8, CEOUCMS),
2. — penpoOyKmugHblil (8bINOIHEHUE 0esIMENbHOCMU N0 00Pa3Yy, UHCMPYKYUU UIU NOO PYKOBOOCMBOM,)

3. — npoOYKmMueHblll (NIAHUPOBAHUE U CAMOCMOAMENLHOE BbINOJIHEHUE 0esMeNbHOCIU, pelleHue NPOOIeMHbIX 3a0a4)
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3. YCJIOBUS PEAJIMBALINU ITPOT'PAMMBI TUCIHHUAIIJIMHBI
«MATEMATUKA»

3.1. TpedoBaHusI K MUHUMAJbHOMY MaTePHAIbHO-TeXHHYECKOMY 00eCIedeHH 0
Peanmzanus ydaeOHON AUCIUTUIMHBI TPEOyeT HAIMYHS yueOHOTO KaObuHeTa «MaTeMaTuka.
O6opynoBanne yaeOHOTo KabUHeTa!

nocanounsie mecra — 30;

pabodee MecTo mpemnogaBaTens — 1,

KOMIUIEKT Y4€OHO-HArJISIIHBIX TIOCOOHIA;

MO/IEJId MHOTOI'PAaHHUKOB M KPYIJIBIX TEJ;

rtaHmeTsl «[lnomany moBepxXHOCTEH U 00BEMBI TEID»,

IUTAHIIETHI [0 TPUTOHOMETPUH;

MUHH-JJOCKH C H300pa)KEHUEM MHOTOTPAHHUKOB M KPYTJIBIX TEJI.

3.2. UnpopmannonHoe odecnevyenne 00y4eHust

Ilepeyens pekoMeHAyeMbIX Y4eOHBIX U31aHUI, 10NOTHUTEIbHOM JUTEPATYPbI

OcHOBHBIC HCTOYHHMKH:

1. Amumwmos II. A. u np. Anredpa un Havana ananuza. 10 (11) k1. — M., 2007.

2. Aranacsn JI. C. U gp. 'eomerpus. 10 (11) k. — M., 2007.

3. bammakoB M. U. AnreOpa u Hayana MaTeMaTHIECKOTO aHaiu3a (06a30BbIid ypoBeHb), 11 ki1
- M., 2007.

4. bammako M. W. Anrebpa u Havaia MareMaTndeckoro aHaimsa (0a30BbIi ypoBeHb), 10 ki1
- M., 2007.

5. bammakos M. 1. Martematuka (0a30Bblil ypoBens). 10-11 k. — M., 2007.

6. bammakoB M. 1. Martematuka : yueOnuk 11 10 k1. — M., 2007.

7. TIpuropwes C. I'., 3agynuna U. B. «Maremaruka Juist TeXHUKyMoB», M., Briciias mikona,
2006.

8. Kommoropos A. H. u n1p. Anrebpa u Hagana anayimza. 10-11 k. — M., 2009.

9. Komsarun 0. M. u np. Marematuka (Kuura 1) — M., 2010.

10. Kousarua FO. M. u np. Maremaruka (Kuura 2) — M., 2010.

11. Jlyxankun I'. JI., Jlykankun A. I'. Maremartuka, 4. 1: yueOHOe mocobue JUisl YUpekIeHUN
HAYaJILHOTO MPpodeccHOHATBHOTO 00pa3oBanus — M, 2008.

12. Texneukwuit K. JI. Matemaruka: yueOuuk — M., 2007.

13. Cwmupraosa 1. M. T'eomerpus. 10 (11) 1., 2008.

JlomoJiHuTeIbHbIEe HCTOYHUKH:

1. Anekcanapos A. /1., Bepuep A. JI., Peokuk B. WU. T'eomerpus (0a30Bbiif U npoduiabHbINA
ypoBHu), 10-11 k., 2007.

2. Aranacsu JI. C., Byry3os B. ®@., KagomuieB C. b. u ap. ['eomeTrpus (6a30BbIii 1 IPOGUITE-
HBII ypoBeHn), 10 k., M., 2007.

3. Komsarun FO. M., Tkauésa M. B., ®eneposa H. E. u np. mox pen. Kmxkuenko A. b. AnreOpa
U Hayajla MaTeMaTU4ecKoro aHaau3a (6a3oBblil v mpoduiabHbIi ypoBHH), 10 ki1. — M., 2007.

4. Huxonbckuit C. M., IloramoB M. K., PemerankoB H. H. u ap. Anrebpa u Hadana matema-
TUYECKOro aHanu3a (6a30Bblii U npoduibHbIi ypoBHH). 10 k1. — M., 2007.

5. Hukonbsckuit C. M., [TortanoB M. K., Pemernuxo H. H. u np. Anre6pa u Hauana marema-
TUYECKOro aHanu3a (0a30BbIi ¥ poduiIbHbIN ypoBHM), 10 Ki1., M., 2010.

6. [Haperun U. ©. 'eomerpust (6a30Bs1ii yposens) 10-11 xi1., 2010.

HNuTepHeT pecypcesl:

http://www.matburo.ru «Matemaruueckoe 610po»

http://www.pm298.ru «[IpuknasHas MaTeMaTuKa — CIIPABOYHUK MaTeMaTHYECKUX (popMyIL.

[Tpumeps! 3a1a4 ¢ peHICHUSMI

http://mathematics.ru - Pazgen College.ru mo maTtemaTrke

http://www.etudes.ru — «MareMaTHYECKUE ITIOABI»


http://www.matburo.ru/
http://www.pm298.ru/
http://mathematics.ru/
http://www.etudes.ru/

4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHHWS YUEBHOM JINC-
HUITJIMHbI

['AIIOY CO «Ac0OecTOBCKHI MOJIUTEXHUKYM», PEeAIU3yIolIee MOArOTOBKY M0 Y4eOHOH AUCIUTI-
auHe «Matemartuka: anredpa, Hayajza MaTeMaTUYecKOro aHajau3a, FeoMeTpus», o0ecreurBaeT OpraHu-
3alMI0 M TPOBEACHHUE MPOMEXKYTOUHOM aTTECTallUUd M TEKYILEro KOHTPOJs, JIEMOHCTPUPYEMBIX 00Y-
YaOIMMUCS 3HAaHUH, yMEHUI 1 HaBbIKOB. TeKyIIui KOHTPOJIb IPOBOIUTCS MPENOAABATENIEM B IIPOLEC-
ce TMPOBEJICHHS MPAKTUYECKUX 3aHATUH, TECTUPOBAHMS, a TAKXKE BBIOJHEHUSI 00YYaIOIMMHCS UHIHBH-
JyaJbHbIX 3aJaHUH.

@DopMbI U METOJIBI TEKYILIET0 KOHTPOJIA 10 y4eOHOM TUCHMIIIIMHE CaMOCTOSTENILHO pa3padarhl-
BalOTCA MPEIO0/IaBaTEIEM, PACCMAaTPUBAIOTCS HA 3aCEJaHUU LIUKJIOBOW KOMHMCCHH, COTJIACYIOTCS C METO-
JMYECKUM COBETOM U JIOBOJAATCS J10 CBEJEHUs 00y4aroIuxcs B Hayasie o0yueHHUs..

OOydenue o y4eOHOH AMCUUIUIMHE 3aBEPIIACTCS MMPOBEICHUEM MMPOMEKYTOYHON aTTECTAIlNH B
dbopme 3K3aMeHa.

Takast (hopma aTTeCTallK MO3BOJIIET OXBATUTH BECh NMPOIICHHBIN TEOPETUYECKHI MaTepuai 1o
JUCLUIUIMHE, IPOBEPUTh CUCTEMHOCTh 3HAaHUM, a TakK€ yMEHHUE NMPUMEHATh IOJIy4YeHHbIE 3HAHUsS Ha
IIPAKTHKE.

Jlis TeKy1iero KOHTpOJIs penoaaBaresneM co3aatoTest ponabl orieHouHbIX cpencts (POC).

®OC BKIIOYAIOT B ce0s EAArornyeckue KOHTPOIbHO-U3MEPUTENIbHBIE MaTEpUallbl, IpeAHa3HAa-
YEeHHBIE JJIS OIPEJeNICHUs] COOTBETCTBUA (MJIM HECOOTBETCTBUS) MHIUBHIYAJIbHBIX OOpa30BaTEIbHBIX
JIOCTHKEHUI OCHOBHBIM IIOKA3aTeJISIM PE3YJIbTAaTOB MOATOTOBKH (Ta0JINLIbI).

@®opMBI U METO/IbI
KOHTPOJISI M OLIeH-
KM pe3yJIbTATOB
o0yueHust

IToka3aTean OeHKH
YCBOCHHBIX 3HAHUI, 0CBOEHHBbIX
YMeHUH

Pe3yabTaThl 00y4yeHus (0CBOEH-
Hble YMEHHs, YCBOCHHbIE 3HAHUS)

3HATBH/TIOHUMATh! e (opMynHpyeT 3Hau€HUE MaTema-
e 3HAUYECHHE MATEMATUYECKOW Hay- | THYECKOM HAyKM I PELIeHHs 3ajady,
KU JJIg pEIICHMS 3aJa4, BO3HHMKAIO- | BOSHUKAIOIMX B TCOPHUU U IPAKTHKE;
IIUX B TCOPHHM U MPAKTHUKC, IIHPOTY | IIUPOTY U B TO JKE€ BPEMS OIpaHUYCH-
U B TO ’X€ BpPEMs OIPaHUYEHHOCTH | HOCTh INPHUMEHEHUS MaTeMaTHYECKUX
NPUMCHCHUS MaTEMaTUYCCKUX MeE- | MCTOAOB K aHalIM3y W HUCCICAOBAHUIO
TOJOB K aHaJAM3y W HCCIENOBAHUIO | MIPOLECCOB U ABIECHMH B NpHUpoAe U | [IpoBepka MOHMMAa-
IPOLIECCOB U SIBIECHUH B IpPUpPOJE U | OOLIECTBE; HHMST 3HAYUMOCTH Ma-
001IECTBE; ® OIICHMBACT 3HAYCHHE IPAKTHKUA M | TEMAaTUYECKOHN Hay-
® 3HAYEHHUE NPAKTUKHU U BOIPOCOB, | BOIIPOCOB, BOZHUKAIOIINX B CAMOU Ma- | KU U YHHBEPCAJIb-
BO3HUKAIOIIMX B CaMOW MaTeMaTHKE | TeMaTUKe s (opMHpOBaHMS U pa3- | HOTO XapakTepa 3a-
Ui (DOPMUPOBAHMS U Pa3BUTHs Ma- | BATHS MaTeMaTHYECKOW HAyKH; MCTO- | KOHOB JIOTMKH MaTe-
TEMATUYECKON HAyKU; UCTOPHIO pa3- | PUIO Pa3BUTHs NOHATHS YHMCIIA, CO3/1a- | MATHYECKHUX Paccy-
BUTUS TIOHATHS 4YHCIIA, CO3JAHMs | HUS MATEMaTH4EeCKOrO aHalIW3a, BO3- | KICHHM, UX IIpUMe-
MaTEMaTHYCCKOr0 aHalln3a, BO3HUK- | HUKHOBCHUS M Pa3BUTHS I'COMCTPHH, HHMOCTH BO BCCX
HOBEHMS U pa3BUTHS T€OMETPHUH, ® pPacKpHIBAET YHUBEPCAIBHBIA Xa- | 00J1acTAX YemoBede-
® YHHBEPCAJbHBI XapaKkTep 3aKo- | paKTep 3aKOHOB JIOTMKH MaTeMaTHde- | CKOW JESTENbHOCTH
HOB JIOTHMKM MAaTeMaTHYECKUX pac- | CKHX pPACCYKICHHH, WX TNPUMEHH- | C OMOIIBIO OECEIpI.
CYXIEHUH, HMX IPUMEHUMOCTb BO | MOCTh BO BCEX OOJACTSAX uesloBede-
BCEX O00JIACTSX YENIOBEUECKOW Jiesl- | CKOM eATEeNIbHOCTH;

TCIbHOCTH, e (opmynupyer BEPOATHOCTHBIN
® BCPOSTHOCTHBIM XapakKTep pa3- | XapakTep pa3iavyYHbIX IPOLECCOB OK-
JIMYHBIX IPOLIECCOB OKPYIKAIOILIETO | PYXKAOIIEro MHUpa.

MHpa.
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AJI'EBPA

yMeTh:

®  BBINOJIHATH apupMeTHYecKHe
JeMCcTBUS HAJ YUCIIaMH, codYeras
YCTHBIC U MIMCbMEHHBIE IPUEMBI; Ha-
XOJUTh MNPHUOIMKEHHbIE 3HAYEHUS
BEJIMYMH U TOTPEIIHOCTH BBIYUCIIE-
HUK (aOCOMIOTHAT W OTHOCHUTEIb-
Has); CPaBHMBATh YHCIIOBBIC BBIpa-
KEHUS;

® HAXOAWUTh 3HAYCHUS KOPHS, CTe-
NEeHH, Jorapu(ma, TPUTOHOMETPU-
YECKMX BBIPQXKEHUH Ha OCHOBE OII-
pelesieHus], UCIOb3ys MPH HE00XO0-
JUMOCTH WHCTPYMEHTAJIbHBIE CpEJl-
CTBA; IOJIb30BAThCS MPHUOIMKEHHON
OLIEHKOH IpM MPaKTUYECKUX pacue-
Tax;

®  BBINOJHATH npeoOpa3oBaHus
BBIPQKEHUM, NpUMEHss (QOpPMYJIbI,
CBSI3aHHBIE CO CBOWCTBaMH CTelle-
Heil, JorapupMoB, TPUTOHOMETPU-
YeCKuX (PyHKIUH;

HCNOJIb30BATh  NpHOOpeTeHHbIe
3HAHUS W YMeHHsl B NpPaKTU4e-
CKOil 1eATeJIbHOCTH M NOBCEJHEB-
HOM KU3HM:

® Ui NPaKTUYECKUX PAcyeToB IO
dopmynam, Bkitoyast GopMmydbl, Co-
JiepKalie CTEeTeHU, pajnuKaibl, JO-
rapumMbl U TPUTOHOMETPUUECKUE
(GyHKIMM, UCHONb3Ys HpU HEOOXo-
JUMOCTH CIIPaBOYHbIE MaTepUaibl U
NPOCTEHIINE BHIYUCIUTEIBHBIE YCT-
pocTBa.

DyHKIUHN U TpadUKH

yMeTh:

® BEHIUMCIIATH 3HAYCHHWE (YHKIHH
10 33/ITaHHOMY 3HAYEHUIO apryMeHTa
OpU Pa3TUYHBIX CIIOCO0aX 3alaHus
byHKIINY,

® OMpeneNsITh OCHOBHBIE CBOMCTBA
YUCIOBBIX (YHKUUH, WILTIOCTPUPO-
BaTh UX Ha rpadukax;

® CTpOUTHb TpapuKH H3YUYEHHBIX
(GYHKINH, WLTFOCTPUPOBATH IO Tpa-
¢uKy cBOMCTBa  BIIEMEHTAPHBIX
byHKIINI;

® UCMOJb30BATH NOHATHE (PYHKIIUU
JUISL OTIMCAHMS M aHaJIM3a 3aBUCUMO-
CTEH BEJIMYMH;

HCNOJb30BATHh  NPHOOpPeTeHHbIE
3HAaHUS W YMEHHsl B IpaKTH4e-
CKOIl 1eITeJJbHOCTH M TOBCEIHEB-

AJITEBPA

yMeThb:

e BBINOJHAET apuPMeTHUECKue Ieii-
CTBUSI HaJl YMCIIAMH, COYETas yCTHBIE
U THCbMEHHBIE TPUEMBI; HAXOJUTh
NpUOIMKEHHbIE 3HAUYEHUS! BEIMYUH U
MOTPEUIHOCTH ~ BBIYUCICHHNA  (abco-
JIOTHAsE U OTHOCHUTEINbHAs); CPaBHU-
BaTh YHMCJIOBBIEC BBIPAKECHMUS;

® HaxOJIUT 3HAUEHUS KOpHS, CTere-
HU, Jorapudma, TPUrOHOMETPUUYECKUX
BBIPAKEHUII Ha OCHOBE OIpeieeHus,
UCIOJIb3YSl MPU HEOOXOAMMOCTH HWH-
CTPYMEHTAJIbHBIE CPEACTBA; II0JIb30-
BaThCs MPUOIMHKCHHOW OIICHKOW IpH
MIPaKTUYECKUX PACUETAX;

e BBINOJHAET NpeoOpa3oBaHUs BbI-
pakeHHui, mpuUMeHss (GopMyIbl, CBS-
3aHHBIE CO CBOWCTBAMHU CTENEHEH, JIO-

rapu(Mos, TPUTOHOMETPUYECKUX
yHKmmit;
HCI0JIb30BATh npuodpeTeHHbIe

3HAHUS U YMEHHUS] B NPAKTHYECKOI
AeATeIbHOCTH W TOBCEIHEBHOI
KUZHU:

® [pUMEHSeT I TPaKTHYECKUX
pacueToB 1O (QopMmynaM, BKIIOYas
(dbopMyIibl, conepiKallue CTENEeHHu, pa-
JMKaJIbl, JOrapu(Mbl U TPUTOHOMET-
pudeckue (QyHKIUHM, HUCIONB3Yys TPU
HEOO0XOJMMOCTH CIIPaBOYHBIE Mare-
pHaibl W TPOCTEHINNE BBIYUCIUTEINb-
HBIE YCTpOHCTBA.

DyHKIUH U TPaGuUKHU

yMeTh!

® BBHIUUCIISICT 3HaUCHHE (QYHKIMH TIO
3aJlaHHOMY 3HAYEHHUIO apryMeHTa Mpu
pa3IMYHBIX crocobax 3alaHus (QyHK-
o,

® OIpEIeNsieT OCHOBHBIE CBOMCTBa
YHUCIOBBIX (YHKUUH, MIUTIOCTPUPO-
BaTh UX Ha rpadukax;

e cTpouT TpapUKM  HM3YYEHHBIX
(GyHKIWH, WUTIOCTPUPOBATH 1O Tpa-
(¢uKy CBOMCTBA 3JI€MEHTapHBIX (YHK-
LU

® UCMONb3yeT TMOHATHE (YHKIHUU
JUIL ONMCAHMSA M aHaJIW3a 3aBUCHUMO-
CTEH BEJINYMH,;

HCNOJIb30BATh NpUOOpeTeHHbIe
3HAHUS M YMEHHUS] B NPAKTHYECKOMH
AeATeIbHOCTH W TOBCEIHEBHOI

Onenka yMeHU pu
pEIICHUH 33]1a4.
HaOmroneunue 3a ne-
MOHCTpALMEN BIIa-
JEHUST YMEHUSIMHU.
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HOM KU3HHU!

e Uil ONHCAaHMS C IIOMOLIBIO
(GyHKUMH  pasNUYHBIX  3aBHCHMO-
CTEH, IpeICTaBIeHUS HUX TIpaduue-
CKH, MHTEPIIPETAIH I'PadUKOB.
Hayana matemMaTH4eckoro aHajiu-
3a

yYMeTh:

® HaxOIuThb IIPOU3BOJHBIE 3Jie-
MEHTAPHBIX ()YHKIIHIA;

® UCHOJb30BATh NPOU3BOIHYIO IS
W3y4eHUs CBOMCTB (YHKIHMH U TIO-
CTPOCHUS TPaPHKOB;

® [IPUMEHATh IMPOU3BOJHYIO JUIs
IPOBEIECHUSI MPUOIMIKEHHBIX  BBbI-
YUCIIEHUH, pelarh 3afadd  I[pu-
KJIQJIHOTO XapakTepa Ha HaxoxJe-
HUE HAWOOJIBIIETO W HAUMEHBIIETO
3HAYEHUS;

® BBIYUCIATH B MPOCTEHIIMX CIY-
yasx MJIOUaaAu U 0O0bEMBI C UCHOJIb-
30BaHMEM ONPEACICHHOTO MHTErpa-
na;

HCNOJIb30BATh  NpHOOpeTeHHbIe
3HAHUSI U YMEHHSl B INpaKTHYe-
CKOil 1eATeJIbHOCTH M NOBCEJHEB-
HOM KU3HM JJIA:

e pelleHHs NPUKIAJHBIX 3a/1ad, B
TOM yuclie COLIMAJIbHO-
HSKOHOMHMUYECKUX U (PU3UUECKUX, Ha
HauOOJbIIMEe U HAMMEHbIIUE 3Haye-
HUS, Ha HAaxXOXICHHE CKOPOCTH H
YCKOpEHHUS.

YpaBHeHusI U HepaBEeHCTBA

yMeETh:

e pemiath palMoHalbHbIE, ITOKa3a-
TeJIbHBIE, JIorapu(MUYECKue, TpHU-
TOHOMETPUYECKUE YpPaBHEHHUS, CBO-
JAamyecs K JUHEHHBIM M KBajpat-
HBbIM, a TaK)X€ aHaJOrMYHbIEe Hepa-
BEHCTBA U CUCTEMBI;

® CIOJIB30BaTh Ipaduyeckuil me-
TOJ pEeIllIeHUsT ypaBHEHUH U Hepa-
BEHCTB;

e u300pakaTh Ha KOOPAWHATHOU
IUIOCKOCTH  pPELIEHUs ypaBHEHUH,
HEPABEHCTB U CUCTEM C JIBYMsI HEU3-
BECTHBIMU;

® COCTaBJIATH U pEIIATh YPaBHEHUS
U HEPABEHCTBA, CBS3bIBAIOIIME He-
U3BECTHBIE BEJIMYMHBI B TEKCTOBBIX
(B TOM ymCIIe MPUKIAIHBIX ) 3a/1a4ax.
HCHO0/Ib30BAaTh  NPHOOpEeTeHHbIe
3HAHUSI U YMEHHsI B INpPaKTHYe-

KU3HH!

® OINUCHIBAET C MOMOIIBIO (HYHKIIMHA
pa3IMYHBIX 3aBHCHUMOCTEM, MpencTaB-
JeHUs HuX rpaduyecku, HHTEpIpeTa-
UH rpauKoB.

Havajia MmaTeMaTH4eCKOI0 aHaJIHM3a
yMeThb:

® HaxOIUT IPOU3BOJHBIC DJIECMCH-
TapHBIX (QYHKIIHH;

® CIOJIb3YET MPOU3BOJIHYIO  AJIs
W3yYeHHUs] CBOMCTB (YHKUMH M TO-
CTpOEHUs Ipa(UKOB;

® I[IPpUMEHSET MPOU3BOJHYIO  AJIs
MPOBEACHUST TPUOTMKEHHBIX BBIYHC-
JICHUH, pelaTh 3aJadd INPUKIIAJTHOTO
XapakTepa Ha HaXOXJICHHUE HAMOOIb-
LIET0 U HAMMEHBUIETO 3HAYEHUS;

® BBIUHCIAET B NPOCTEUIINX Cilyda-
SIX IJIOIAAN U 0OBEMBI C UCIIOJIb30Ba-
HUEM OIIPEEICHHOI0 NHTETpala;
HCII0JIL30BATH npuodpeTeHHbIe
3HAHUSI U YMEHHMS B NPAKTHYECKOM
AeAITEJIbHOCTH M TOBCEeJIHEBHOM
KU3HH JUIS:

® UCIOJIb3YET pElIeHUs NpUKIaI-
HBIX 3aJa4, B TOM 4YHCJIE COLUAIbHO-
SKOHOMHYECKUX M (U3NYECKHUX, Ha
HauOoNblIMEe M HaMMEHbIINE 3Haye-
HUS, Ha HaXO0XJEHHE CKOPOCTH U yC-
KOPEHHSL.

YpaBHeHus U HepaBeHCTBa

yMeEThb:

e pemaeT palMoOHaNbHbIE, IOKa3a-
TeNbHbIE, JOTapU(PMHUUECKHUEe, TPUTO-
HOMETPUYECKUE YpPaBHEHUS, CBOJS-
1IMecs K JIMHEHHBIM U KBaJIpaTHBIM, a
TAaK)KE€ AHAJIOTMYHBIE HEPABEHCTBA M
CHUCTEMBI;

® uCroib3yeT rpaduyeckuil MeTon
pellIeHNs ypaBHEHUIN U HEPABEHCTB;

e u300pa’kaeT Ha KOOPAWHATHOM
IIJIOCKOCTH PEUIEeHUs YpaBHEHMM, He-
PaBEHCTB U CHCTEM C JIByMSl HEU3-
BECTHBIMH;

® COCTaBJIET U PEIIACT YPABHEHMSI U
HEPABEHCTBA, CBA3BIBAIOIINE HEMU3-
BECTHBIE BEIMYMHBI B TEKCTOBBIX (B
TOM YHCJI€ MIPUKIIAIHBIX ) 3a/1a4ax.
HCI0JIB30BATH NpHOOpPETEHHbIE
3HAHUSI U YMEHHMS B NPAKTHYECKOM
AeITEJIbHOCTH M TOBCeIHEeBHOI
KU3HM:

® CTPOUT U BBINOJHAET HUCCIIENOBa-
HUE JJI1 NOCTPOCHUS U UCCIIECIOBAHMS
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CKOW /1esiTeJIbHOCTH M TOBCEIHEeB-
HOM KM3HM:

e ISl TIOCTPOEHHUSI U UCCIIEe0Ba-
HUSL TPOCTEHIINX MaTeMaTUYECKUX
MOJIEIICH.

KOMBHUHATOPUKA, CTATHU-
CTHUKA U TEOPUS BEPOSIT-
HOCTEMN

YMeETh:

e pemath MpocTeiIne KOMOHHa-
TOpPHBIE 33aJjaud METOJOM Iepebopa,
a Tak)Ke C HCII0JIb30BAaHUEM M3BECT-
HBIX (popMyIT;

® BBIUUCIATH B MPOCTEUIIUX CIy-
qasgx BEPOSTHOCTH COOBITUH Ha OcC-
HOBE IOZICUeTa YUCIIa UCXO/IOB;
HCIOJIB30BATh  NpPHOOpeTeHHbIe
3HAHUSI U YMEHHSI B MNpaKTHye-
CKOM /1esiTeJIbHOCTH M TOBCEHEeB-
HOM KU3HM:

e Ui aHaliM3a pEAIbHBIX YHCIIO-
BBIX JIAHHBIX, IPCICTABICHHBIX B
BUJIE TUarpaMM, rpauKoB;

e apamm3a wuHGMOpMAIMM CTaTH-
CTHYECKOI'0 XapakrTepa.
IF'EOMETPUS

yMeTh:

® pacrmo3HaBaTh Ha YepTekKax H
MOJIESIX TPOCTPAHCTBEHHBIE (oOp-
MBI, COOTHOCHTH TpEXMEpHBIE O00b-
€KThl C UX OIHCAHMUIMHU, U300paxe-
HUSIMU;

® ONUCHIBATh B3aMMHOE PaCIOJIO-
J)KEHHWE TIPSMBIX U IIJIOCKOCTEH B
MPOCTPAHCTBE,  ApPTyMEHTHPOBATh
CBOM CYXJEHHUs 00 3TOM pacroio-
KEHUH;

® QHWIM3UPOBATh B MPOCTEHIIMX
CIy4asiX B3aWMHOE pacIOJIOKEHUE
00BEKTOB B IPOCTPAHCTBE;

® U300paxaTb OCHOBHBIE MHOTO-
TPaHHUKUA U KPYTJIBIE Teja; BBIMOJI-
HSTBH YEPTEKU O YCIOBUSAM 33]1aY;

® CTPOUTHh MPOCTEUIINE CEUYEHUS
Ky0a, IPU3MBbI, TUPAMHU/IBI;

e pemiath IUIAHUMETPUYECKUE U
IPOCTEHIINE  CTEPEOMETPUUECKUE
3aJaud Ha HaXO0XJEHHWE TeOMETpH-
YeCKMX BENWYMH (AJUH, YTJIOB,
rIomasei, o0beMoB);

® CMONB30BaTh TIPU  PEHICHUH
CTEpEOMETPUYECKUX 3a7au IUIaHU-
MeTpuyeckue GakTbl U METO/IbI;

® [IPOBOJUTH JIOKa3aTeJIbHBbIE pac-

IPOCTEHIINX MaTeMaTHYECKUX MOje-
nen.

KOMBHUHATOPHUKA, CTATH-
CTHUKA U TEOPUS BEPOST-
HOCTEM

yMeTh:

e pemiaer Impocrediine KoMOuHa-
TOpHBIE 337a4ll METOJOM mepedopa, a
TaK)K€ C MCIIOJIb30BAaHUEM H3BECTHBIX
hopmys;

e BBIUUCIACT B NPOCTEUIINX Cilyda-
X BEPOSTHOCTH COOBITMH Ha OCHOBE
I10JICYETa YUCIIa UCXO/IOB;
HCII0JIL30BATH npuodpeTeHHbIe
3HAHUS M YMEHHUSI B NPAKTHYECKOMH
AeAITEJIbHOCTH M TOBCEeIHEBHOM
KU3ZHU:

® UCIOJIB3YET JUIsl aHallu3a pealb-
HBIX YHCJIOBBIX JaHHBIX, TPEICTaB-
JICHHBIX B BUJIE AMarpamm, rpauKoB;
e aHanM3UpyeT MH(pOpPMaLUIO CTATH-
CTHYECKOI'0 XapakTepa.
IF'EOMETPUsL

yMeThb:

® DAacCHO3HAET Ha YepTekax M MoJje-
JSIX TPOCTPAHCTBEHHbIE (DOPMBI; CO-
OTHOCUTb TPEXMEPHbIE OOBEKTHI C UX
OIHCaHUSIMHU, U300paKEHUSIMHU;

® ONUCHIBAET B3aMMHOE PACIIOJIOXKE-
HUE NpPSIMBIX M IUIOCKOCTEH B IIPO-
CTpaHCTBE, apryMEHTUpPOBaTb CBOU
CYXJIEHUS 00 3TOM PaCHOJIOKEHUH;

® aHaJIM3UpYyeT B MPOCTEUIINX CIy-
YasX B3aMHOE PACIIOJIOKEHHE 00BEK-
TOB B IIPOCTPAHCTBE;

® U300pakaeT OCHOBHBIE MHOTO-
TPaHHUKU W KpYIJble TeNa; BBIIOJI-
HATh YEPTEXHU MO YCIOBUAM 33/1a4;

® CTPOUT MNPOCTEUIINE CEUECHUS KY-
0a, MPU3MBI, TUPAMU/IBI,

e pemiaeT IJIAHUMETPUYECKHE U
MIPOCTENIINE CTEPEOMETPUUECKHE 3a-
a4yl Ha HAXOXKJIEHHE TIeoMeTpHhye-
CKMX BEIMYHUH (IJIUH, YIJIOB, IJIOLIA-
nei, 00beMOB);

® UCIOJB3YEeT IPU pELIEHWU CTe-
PEOMETPUYECKUX 3ajau IJIaHUMETpPH-
yeckue (akThl U METOIBI;

® IIPOBOJUT JIOKA3aTENbHBIE paCCy-
XKJICHUS B XOJIE PELICHMSI 3a/1ay;
HCI0JIb30BATH NpHOOpPETEHHbIE
3HAHUS U YMeHUS] B NMPAKTHYECKOI
AeATeIbHOCTH W TOBCEIHEBHOI
KUZHU:
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CYXKICHHS B XOJI€ PEILLIeHUs 3aj1ay;
HCMOJb30BATh  NPHOOPEeTEeHHbIE
3HAHUSI U YMeHHsl B MNpaKTHYe-
CKOM /1eSITeJIbHOCTH M TOBCEAHEB-
HOM KU3HM:

e Ui HCCleNoBaHUS (MOJEIHMPO-
BaHMSI) HECJIOXKHBIX MPAKTUYECKUX
CUTyalldii Ha OCHOBE MW3yYCHHBIX
(dbopMyI U CBOUCTB (uryp;

e BBIYHCIEHUS 00BEMOB U IUIONIA-
JIe MOBEPXHOCTEH MPOCTPAHCTBEH-
HBIX TEJ TpHU PEIICHUH MpaKTUye-
CKHX 3aJla4, UCTOIb3Ys IPU HE0OXO-
JTUMOCTH CHPABOYHUKU M BBIUYUCIIHU-
TeJIbHBIEC YCTPONCTBA.

® BBINOJHSCT WCCICAOBaHUS (MOJe-
JTUPOBAHKUE) HECIOXKHBIX TMpaKTHYe-
CKUX CHUTYyalluli Ha OCHOBE M3yYEHHBIX
dhopmys u CBOMCTB GuUryp

® BBIYHCISAECT OOBEMBI M ILIOMIATH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX
TEJI MPH PEHICHUU MPAKTUYCCKUX 3a-
Jad, WCIONB3ysS MPHU HEOOXOAMMOCTHU
CIPAaBOYHUKH W  BBIYHACIUTEIBHBIC
YCTPOMCTBA.
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOU JEATEJBHOCTHU

CTYAEHTOB

Conep:xanne o0y4eHus

XapaKTepUCTHKA OCHOBHBIX BH/I0B /1eATeJIbHOCTH CTYCHTOB
(Ha ypoBHe y4eOHBIX JAeiicTBHIl)

Bsenenue

O3HakOMJICHUE C POJIbIO MAaTEMAaTHUKH B HayKe, TEXHUKE, IKOHO-
MHKE, UHPOPMAIIMOHHBIX TEXHOJOTUIX W MPAKTUIECKOU ACATEN b-
HOCTH.

O3HakoMJIEHUE C LIEJIAMHU U 3aJ]auaMy U3YYCHUS] MAaTEeMaTUKHU IIPHU
ocBoeHuM crnenunaipbHocrei CITIO

AJITEBPA

Pa3BuTne nmoHATHSA 0 YHCIIE

Brinonnenue apudmeTnueckux 1eMCTBUN HAJ YUCIAMH, COYETast
YCTHBIE U MUCbMEHHBIEC TPUEMBI.

Haxoxnenue npuOIMIKEHHBIX 3HAUCHUW BEJIMYMH M IOTPEIIHO-
CTe BBIYMCICHUN (A0COTIOTHOW M OTHOCHUTEIBHOM); CpaBHECHUE
YU CIIOBBIX BBIPAXKECHUH.

Haxoxnenue ommOoK B peoOpa3oBaHUAX U BBIUMCICHUSIX (OTHO-
CUTCSl KO BCEM MYHKTaM MPOTPaMMBbI)

Kopnu, crenenwu, nora-
pUGMBI

O3HakOMJIEHUE C TOHATHEM KOPHS N-i CTENeHu, CBOMCTBAMH pa-
JUKaJIOB Y NIPaBUJIaMHU CPAaBHEHUS KOPHEH.

DopmMynUpOBaAHUE ONPEECIECHUS KOPHSI U CBOMCTB KOpHEU. BbI-
YUCJICHUE U CPABHEHUE KOPHEM, BBIIIOJIHEHUE IPUKUIKHA 3HAYEHUS
kopHs. [IpeoOpa3oBaHue YUCIOBBIX M OYKBEHHBIX BBIPAXKCHUH,
coZepKaluX paJuKasl.

BrinosiHeHue pacueToB 1o GgopmyiiaM, colepKalluM paguKaibl,
OCYIIECTBIISAA HEOOXO0JUMBbIE TOJACTAHOBKU U MpeoOpa3oBaHuUs.
Onpenenenrve paBHOCUIBHOCTH BbIpaXeHUH ¢ panukanamu. Pemre-
HHUE UpPALlMOHAJIBHBIX YPABHEHUM.

O3HakOMJIEHUE C TOHATHEM CTENEHHU C AEeHCTBUTEIbHBIM MTOKa3a-
TEJIEM.

HaxoxneHue 3HaueHU CTENEHU, UCIOJb3Ysl TP HEOOXOIUMOCTHU
MHCTPYMEHTAJIbHBIE CPEACTBA.

3anuchIiBaHUE KOPHA N-Il CTENIEHU B BUJIE CTENEHU C JPOOHBIM IO-
KaszaTeleM U Hao0OopoT.

@opMyJIMPOBAHHUE CBOWCTB CTENIEHENW. Briunciienne crenenei ¢
palnMoOHaJbHBIM [TOKA3aTENIEM, BBIIIOJHEHUE NPUKUKN 3HAUYCHUS
CTEINEHHU, CPABHEHUE CTEIIEHEH.

IIpeobpazoBaHue YNCIOBBIX U OYKBEHHBIX BBIpAKEHUI, cComepka-
LIUX CTEIIEHH, IPUMEHSISA CBOMCTBA. Pemenne noka3aTeabHbIX
YPaBHEHHUM.

O3HakoMIIeHHME C MPUMEHEHHEM KOPHEH M CTENEeHEW NpU BBIYHUC-
JIEHUU CPEIHUX, NEJIICHUM OTpe3Ka B «30JI0TOM cedueHum». Peme-
HHE NPUKIAJHBIX 3a7]a4 HA CJI0KHBIE TPOLEHTHI

[IpeoOpazoBanue anre-
OpanyecKuX BbIpaXKECHUI

Brinonnenue npeoOpa3oBaHuil BeIpaXkeHUM, TpuMeHeHne Gopmyi,
CBSI3aHHBIX CO CBOWCTBAMU CTEIEHEN U JTorapu(MOB.
Omnpenenenue 00JaCcTU TOMYCTUMBIX 3HAUEHUN JTOTapuPMUUECKO-
ro BelpakeHusd. Pemnenue norapupMuueckux ypaBHeHUM

OCHOBBI TPUTOHOMETPHUH

OCHOBHBIE TOHATHUSA

W3ydyeHue paguaHHOro METO1a U3MEPEHUS YIJIOB BPAIllEHUS U UX
CBSI3U € rpajaycHoil Mepoii. M300pakeHne yriioB BpalleHus Ha OK-
PYXHOCTH, COOTHECEHHE BEJIMYUHBI yIJla C €r0 PACIOI0KEHUEM.
dopMyIHpPOBaHUE ONPEACTCHUN TPUTOHOMETPHUUECKUX (YHKITUN
IUISL YIJI0B IIOBOPOTA M OCTPBIX YIVIOB IPSAMOYIOJIEHOIO TPEYTOJIb-
HHUKA U 00BbSICHEHHE UX B3aUMOCBS3H
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OCcHOBHBIE TPUT'OHOME-
TPUUYECKHUE TOKAECTBA

HpI/IMeHeHI/IC OCHOBHBIX TPUTOHOMCTPUUICCKUX TOXACCTB IJIS1 BbI-
YUCJICHUS 3HAYCHUU TPUTOHOMETPUUYCCKUX (DYHKIIHI 11O OHOU 3
HUX

[Tpeobpa3zoBanus npo-
CTEMIINX TPUTOHOMETPU-
YECKHUX BBIPAKCHUU

N3yuenne oCHOBHBIX (POPMYJ TPUTOHOMETPUH: (HOPMYIIBI CIIOXKE-
HUsI, yIBOCHUS, IPpeo0pa30BaHUsl CyMMbl TPUTOHOMETPUUECKUX
(GyHKIIUH B TpOU3BEACHUE U MPOU3BEICHHUS B CYMMY M IIPUMEH e-
HHE [IPU BBIYMCICHUYU 3HAYECHUS TPUTOHOMETPUYECKOTO BhIpaXKe-
HUS U YIPOIIEHHUS €T0.

O3HakoOMJIEHHE CO CBOMCTBAMYU CUMMETPHUU TOYEK HA €AMHUYHOU
OKPY>KHOCTH U IPUMEHEHHUE UX JUIs BbIBOJIa (OPMYJ IPUBEAECHUS

[Ipocreiimue TpUroHO-
METpPUUECKUE YpaBHEHUS U
HEpaBEHCTBA

Pemwenue no ¢popmysiaMm U TPUrOHOMETPUUECKOMY KPYTy HIpoO-
CTEHIIUX TPUTOHOMETPUUYECKUX YPABHEHHUM.

[IpumeneHne oOMWMX METOAOB pELIEHUsS YpaBHEHMH (IpuBeaeHue
K JIMHEMHOMY, KBaJpaTHOMY, METOJ PAa3JIOKCHUS HA MHOXKUTEIH,
3aMEeHbl MIEPEMEHHON) MpPU PEIIEHUH TPUTOHOMETPUUECKUX ypaB-
HEHUI. YMEHHE OTMEYaTh Ha KPYre PEIICHUs NPOCTEUIINX TPUTO-
HOMETPUUYECKUX HEPABEHCTB

ApKcHUHYC, apKKOCUHYC,
apKTaHI'€HC Yucia

O3HaKOMIICHUE C TOHATHEM OOpPATHBIX TPUTOHOMETPHICCKUX
GyHKIHH.

N3ydenne onpeneneHuil apkcuHyca, apKKOCHHYca, apKTaHTeHCca
qucia, GopMyIHpoOBaHUE UX, H300paKEHUE HA CAMHUIHOM OK-
PYKHOCTH, IPUMEHCHUE MPH PEIICHUHN YPABHCHUM

®YHKIUU, X CBOUCTBA U TPA®UKH

DyHKIUH.
[ToHsiTHE O HENPEPBIBHOCTH
byHKIIUH

O3HaKOMJICHHE C TOHATHEM MTEPEMEHHOM, TPUMEpaMu 3aBUCHUM O-
CTel MeXJly IepeMEeHHbIMHU.

O3HakOMIJICHHE C TOHATHEM I'paduKa, onpeaeseHne MpUHAIIE K-
HOCTHU TOYKH I'paduky pyHkuuu. Onpenenenue no gopmyJe npo-
cTeiiie 3aBUCUMOCTH, Bua ee rpaduka. Beipaxxenue no popmy-
Je OJHOM MepeMeHHO uepe3 apyrue.

O3HakoMmJIeHUE C onpeaeeHneM QyHKINU, GOPMYJIUPOBAHUE €TO.
Haxoxnaenue obnactu onpeseneHus U ob6aacTy 3HaueHUH QyHK-
109701

CaoiicTBa ¢pyHnkiuu. ['pa-
dbuveckass UHTEPIPETALIHS.
[Tpumepsl GyHKIIMOHATB-
HBIX 3aBUCUMOCTEN B pe-
aJbHBIX MpoLEeccax U sABJe-
HUSX

O3HakoMJIeHHE ¢ TpUMepaMH (YHKIIMOHAIBHBIX 3aBUCUMOCTEH B
pealIbHBIX MpOLEecCcax U3 CMEXHBIX JUCIUIIINH.

O3HakOMJIEHHE C 10KA3aTEIbHBIMH PACCYXIEHUIMH HEKOTOPBIX
CBOMCTB JIMHEMHON U KBaJpaTUUYHON (QYHKIIMH, IPOBEJEHUE U C-
CJIeIOBaHUs JIMHEHHON, KyCOUYHO-TTMHEHHOH, ApOOHO-TUHEHHON U
KBaJpaTUYHOU QyHKIUH, HOocTpoeHue ux rpadgukos. [loctpoenue
u yTeHue rpadukoB ¢pyHkuui. Uccnenopanue GyHKINHU.
CocTtaBiieHue BU10B QYHKIHH 110 TaHHOMY YCJIOBHIO, PeICHUE
3a7]a4 Ha DKCTPEMYM.

Brinosnnenue npeobpa3oBanuii rpaguka GyHkuu

O6paTHble QyHKIIUU

N3ydenne nmoHaTus oopaTHOil GyHKIMHU, ONpereeHre BUIa U Mo-
cTpoeHue rpaduka oopaTHON QPyHKIIMHU, HAXOXKICHHUE €€ 00JacTh
ompeesIeHusl U 00J1acTH 3HAYEHHUH.

[IpumeHeHue CBOWCTB QYHKIUI IPU UCCIEJOBAHUN YPaBHEHUHN U
pelIeHnn 3a1a4d Ha 3KcTpeMyM. O3HaKOMIIEHUE C MOHATHEM CJIOXK-
HOW QYHKIUH
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CreneHHbIC, IOKA3aTCIb-
HBIC, JOTapUPMHUIECKHUE U
TPUTOHOMETPUUECKHE
dbyukmuu. O6paTHBIE TPH-
TOHOMETpUYEeCKHe QyHK-
1097031

Brruncnenue 3HaueHnit pyHKmui mo 3HaueHuro aprymenTa. Omnpe-
JeJIeHUE MOJIOKEHUs TOUKU Ha rpaduke mo ee KOOpJAUHATAM U Ha-
ob6opor.

Hcnonp3oBanue cBOUCTB GYHKIIUN JJ1s1 CPAaBHEHHUSI 3HAYCHUM CTe-
MeHel u Jorapudmos.

[Toctpoenue rpadukoB CTENEHHBIX U JIorapupmMuueckux GyHK-
LU.

Pemenue nmokazaTenbHbIX U JJOTapU(IMUYECKUX YpAaBHEHUH U He-
PaBEHCTB IO U3BECTHBIM AJITOPUTMAM.

O3HakoOMJIEHUE C TTOHATHEM HENPEePHIBHON Mepuoanueckoi GyHK-
uuu, GopMyIUpPOBAHNE CBOWCTB CUHYCA M KOCHHYCA, TOCTPOCHHUE
uX rpauKoOB.

O3HaKOMJICHHE C MTOHATHEM FapMOHUYECKUX KOJIeOaHUI U pUMe-
paM¥ rapMOHHYECKUX KOJIeOaHUM ISl ONMCaHUs MPOLIECCOB B (P u-
3UKE M APYTUX 00JIaCTSAX 3HAHUA.

O3HakOMJIEHHE C TOHATHEM Pa3pbIBHON MEPUOANYECKON QPYHKIIUU,
dbopmMyIHpoBaHUE CBOMCTB TAHT€HCA U KOTAHTEHCA, IIOCTPOCHHE
UX TpaUKOB.

[IpumeHneHue cBOWCTB PyHKIUH AJIs1 CpPaBHEHUS 3HAYEHUU TPUT O-
HOMETPUYECKUX (PYHKIUN, PEIICHUS] TPUTOHOMETPUYECKUX ypaB-
HeHuil. [loctpoenue rpadgukoB 0OpaTHBIX TPUTOHOMETPUUECKUX
GbyHKUMH U onpeaeneHue Mo rpadukamMm Ux CBOUCTB.

Brinmonnenune npeobpa3oBanus rpadukoB

HAYAJIA MATEMATHYECKOT'O AHAJIN3A

IlocnenoBarenbHOCTH

O3HakoMIIEHHE C MOHATUEM UYUCIOBOW MOCIEJ0BATEIBHOCTH, CIO-
cobamu ee 3aJaHMs, BBIYUCICHUSIMU €€ UJICHOB.

O3HakoMIIEHHE C NIOHATHEM IIpejiena nociegoBaresbHocT. O3Ha-
KOMJIEHHE C BBIYHCIEHUEM CYMMBbI O€CKOHEYHOTO YUCIOBOTO psjia
Ha IpUMepEe BBIYMCIEHUS CYMMbl 0ECKOHEYHO yOBIBalOIIel reo-
METPUYECKOMN NMPOTrPECcCUN.

Pemenue 3amay Ha npumeHeHue (GOpMyIbl CyMMbl OECKOHEUHO
yObIBaloLell reoOMeTpUUECKON MPOTrpeccrun

IIpousBoHas u ee npu-
MEHEHUE

O3HakoOMJIEHUE C TOHATHEM IPOU3BOJHOM.

N3yuenue u popMynupoBaHrue ee MEXaHUUECKOTO U T€OMETpHY e-
CKOTO CMBbICJIa, U3YUYEHHE aJITOPUTMA BBIUUCIICHUSI TPOU3BOIHOM
Ha IIPUMEpE BBIYNCICHUSI MTHOBEHHOW CKOPOCTH U YIJIOBOT'O KO-
s dunrenTa KkacaTeabHOM.

CocraBieHue ypaBHEHUs KacaTelbHOM B 0011eM BUJIE.

YcBoenue npasui quddepeHIIupoBaHus, TaOJIUIIBI TPOU3BOTHBIX
9JE€MEHTapHBIX QYHKIUNA, TpUMeHeHHne LIt AU HepeHIIuPOBaAHUS
(GbyHKUMH, cOCTaBlIeHUS YpaBHEHUS KacaTeJbHOM.

N3yuenue Teopem 0 CBSI3M CBOWCTB (DYHKIIMU U MTPOU3BOJIHOM,
(dbopMynUpoOBKa UX.

[IpoBeneHne ¢ MOMOINIBIO MPOU3BOJHOM Hcclel0oBaHUs (PYHKIINH,
3aJlaHHON (HOPMYITOHA.

VYcraHoBIeHUE CBSI3U CBOWCTB (PYHKIIMM M TPOU3BOJIHOMN 1O UX
rpadukam.

[IpumeHeHne NPOU3BOAHOM I PEIIEHUS 3a7a4d Ha HAXO0XKIACHUE
HanOOJbIIEr0, HAMMEHbBIIEr0 3HAYEHHS U Ha HAaXO0XKJAEHUE IKCTpe-
MyMa

[TepBooOpa3Has u UHTe-
rpan

O3HakoOMJIEHUE C TOHATHEM HHTETpalia U MepBooOpazHoil.
W3ydeHnne npaBuiia BEIYMCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona— JleiiOuuiia.

Pemrenne 3a1a4 Ha CBsI3b NEPBOOOPA3HON U €€ MPOU3BOJIHOMN, BBI-
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YUCJIEHUE EPBOOOPA3HOM NI NaHHOW (yHKIIHH.
Pemenue 3a1a4 Ha MpUMEHEHNE HHTETpaa A BRIYUCICHUS (U-
3MYECKUX BEJIUYUH U IUTONIagei

YPABHEHUSA U HEPABEHCTBA

VYpaBHEHHS U CUCTEMBI
ypaBHeHuil HepaBeHcTBa u
CHCTEMBbI HEPABEHCTB C
JIBYMSI IEPEMEHHBIMU

O3HakOMJIEHHE C POCTEHIINMHU CBEIEHUSIMHU O KOPHSX anredpau-
YECKUX ypaBHEHUM, TOHATUSIMH UCCIIEIOBAHUS YPAaBHEHUHN U CHC-
TEM ypaBHEHUU.

N3ydenne Teopuu paBHOCHJIBHOCTH YPaBHEHHI U €€ MPUMEHEHHUS.
[ToBTOpEHME 3anKCHu pelIeHUs CTaHJAPTHBIX YPAaBHEHUN, IPUEMOB
npeobpa3oBaHusl ypaBHEHUH JJIs CBEJACHUS K CTAaHAAPTHOMY YpaB-
HEHMUIO.

Pemenne panuoHanbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHUH U CUCTEM.

Hcnonb3oBanne CBOWCTB U rpaduKOB (PYHKUIMHA I pelIeHHs
ypaBHeHMH. [IoBTOpeHHEe OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemenue ypaBHeHUN ¢ IPUMEHEHUEM BCEX IPUEMOB (Pa3JIOKEHUS
Ha MHOXMTEJIH, BBEJCHUS HOBBIX HEM3BECTHBIX, IOJCTAHOBKH,
rpaduuecKoro METO1a).

Pemenue cucremM ypaBHEHMH ¢ IPUMEHEHUEM Pa3IMYHBIX CIIOCO-
60B. O3HaKOMJIEHHE C OOUIMMH BONIPOCAMU PEIIEHUsI HEPABEHCTB
U UCTOJIb30BaHUE CBOUCTB U rpadMKOB QyHKUMI IpU pelIeHUU
HEepaBeHCTB. Pemenne HEPaBEHCTB U CHCTEM HEPABEHCTB C MpH-
MEHEHHUEM pa3IM4YHbIX CIIOCOOO0B.

[IpuMeHeHne MaTEMaTHUYECKUX METOJIOB JUISL PEIICHUS COAEePKa-
TEJbHBIX 3a/1a4 U3 pa3IM4YHbIX 001acTel HaAyKu U NpakTUku. UH-
TEePIPETUPOBAHNE PE3YIBTATOB C YIETOM PEATbHBIX OTPAaHUYCHHM

SJEMEHTHI KOMBUH

ATOPUKHU, TEOPUU BEPOSITHOCTEN U CTATUCTHUKHA

OCHOBHBIE MTOHATHUSA KOM-
OMHATOPUKH

N3ydyeHnue npaBuina KOMOMHATOPUKHU U TPUMEHEHHE TIPU PEIICHUU
KOMOMHATOPHBIX 3a/a4.

Pemenre koMOMHATOPHBIX 3a/1ad METOJOM Mepedopa U 1Mo mpaBu-
JIy YMHOXEHHS.

O3HakOMIIEHUE C TOHATUSAMHU KOMOMHATOPUKHU: pa3MEIIeHHUSIMH,
COYETaHUSIMU, IEPECTAaHOBKAMH U (POPMYJIAMU 151 UX BBIYUCIIC-
Husi. OObsiCHEHUE U TpUMEHEeHUEe POpMYIT ISl BBIYUCICHUS pa3-
MEIIEHUH, TEPECTAHOBOK M COUYETAaHUW NPU PEIICHUH 3a]1ay.
O3nakominenue ¢ 6mHoMoM HrroTOHA U TpeyronbHukoM [lackans.
Pemenne npakTu4eckux 3a7ad ¢ KCMOJIb30BAHUEM MMOHITHH U
MpaBUIl KOMOUHATOPUKHU

DJIEMEHTBI TEOPUU BEPOAT-
HOCTEH

N3ydeHne kinaccuueckoro onpeneaeHuss BEpOsiTHOCTH, CBOWCTB
BEPOSITHOCTU, TEOPEMBI O CYMME BEPOSITHOCTEN.

PaccMmoTpenne npumMepoB BBIUUCIEHUS BEpOSITHOCTEN. Pemenue
3a7]a4 Ha BBIYMCICHUE BEPOATHOCTEH COOBITUI

[IpencraBienne naHHBIX
(TabGnuiBl, THATPAMMBI,

rpadukm)

O3HakoMIIEHHE C IPEACTABIECHUEM YUCIOBBIX JaHHBIX M UX Xapak-
TEPUCTUKAMU.

Pemenue npakTuueckux 3ajaaq Ha 00pabOTKy YMCIOBBIX JTaHHBIX,
BBIYHMCIICHUE UX XaPAKTEPUCTUK
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I'EOMETPUAA

[IpsiMble ¥ MIOCKOCTH B IpOo- | POpMYIHPOBKA U MPUBEAECHUE 10KA3aTEIbCTB MPU3HAKOB B3a-
CTpaHCTBE MMHOTO PacIo0XEHUS NPSIMBIX U IJIocKocTell. Pacrio3HaBanue
Ha 4epTexkax M MOJENSAX pa3IMYHbIX CIy4aeB B3aUMHOIO pac-
MOJIOKEHHUS MPSAMBIX U IJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX
cyxaeHuil. DopmynupoBaHue ONpeCICHUNA, IPU3HAKOB U
CBOMCTB IapaJlJIeJIbHBIX U MEPIEHAUKYIAPHBIX INIOCKOCTEH,
JBYTPAHHBIX U JINHEHUHBIX YTJIOB.

BrinosiHEHHE TOCTPOEHUS YII0B MEXAY NPAMBIMU, IPAMON U
IIOCKOCTBIO, MEXKAY MIOCKOCTSIMU 110 ONUCAHUIO U pacIlo3Ha-
BaHUE UX Ha MOJEINSX.

[IpyMeHeHue NpU3HAKOB U CBOWCTB PACIOI0KEHUS NPAMBIX U
IJIOCKOCTEN NpHU pelIeHUH 3a1ad.

N306paxeHne Ha pUCYHKAX U KOHCTPYUPOBAHHE HA MOJEIAX
NEPIEHUKYISIPOB U HAKJIOHHBIX K IIJIOCKOCTH, IPSAMBIX, I1apaJi-
JEJIbHBIX MJIOCKOCTEH, YTJIOB MEXY MPSAMOM U MIOCKOCThIO U
000CHOBaHUE MMOCTPOCHHUS.

Pemenue 3a7a4y Ha BBIYMCIEHUE T€OMETPUUYECKUX BEIUUYMH.
OnuceiBaHUE pACCTOSAHUSA OT TOYKH J0 IIOCKOCTHU, OT IPAMOMU
J10 MJIOCKOCTH, MEXY IUIOCKOCTSIMH, MEXY CKPEIIMBAIOLIU-
MHUCS NPSIMBIMH, M€Ky IPOU3BOJILHBIMU (UTYpaMH B IIPO-
CTpaHCTBE.

®opmypoBaHUE U JOKAa3bIBAHUE OCHOBHBIX TEOPEM O pac-
CTOSIHUSIX (T€OPEM CYIIECTBOBAHMS, CBOWCTBA).

N3o00pakeHne Ha YepTexKax U MOJEIAX PACCTOSHHUSI U 00OOCHO-
BaHHME CBOUX CYXJeHUM. OnpeieneHre U BHIUUCICHUE PacCTO -
HUM B npocTpaHcTBe. [Ipumenenue popmyn u TeopeM IiIaHu-
METpHH [ pEIICHUS 3aaad.

O3HakoMJIEHUE C TOHSTUEM MapaJlJIeIbHOIO0 IPOEKTUPOBAHUS U
€ro CBOMCTBaMH.

[IpumeHenue Teopuu i 00OCHOBAaHMS MOCTPOCHUM U BBIUM C-
JeHUN. ApryMEHTUPOBaHHUE CBOUX CYXAEHHUI O B3aMMHOM pac-
MOJI0KEHUH MPOCTPAHCTBEHHBIX PUTYp

MHororpaHHUKHU OnucaHue 1 XapakTEPUCTUKA PA3JIMYHBIX BUJIOB MHOTOTPAaHHU-
KOB, IEPEYUCIICHUE UX DIIEMEHTOB U CBOWCTB.

N300pakeHre MHOTOTPAaHHHUKOB UM BBITIOJIHEHUE MTOCTPOEHHUS Ha
M300paxeHUSIX U MOJIENISIX MHOTOTPAaHHUKOB.

BrlunciieHue TUHEHHBIX 2JIEMEHTOB U YIJI0B B IIPOCTPAHCTBEH-
HBIX KOH(QUTYypalUsiX, apryMEHTUPOBAHUE CBOUX CYKACHUM.
XapakTepucTHKa U H300pakeHue CeUeHus, pa3BEPTKH MHOTO-
TPaHHUKOB, BBIYHCIICHUE TJI0NIAJIEN TOBEPXHOCTEH.
[TocTpoeHue npocTedmnx ceueHuit kyoa, mpu3Mbl, TUPAMHUIBIL.
[IpumeHeHue pakToOB U CBEACHUM U3 MIaHUMETPUH.
O3HakoMIIeHHE C BUJAMU CUMMETPUN B IPOCTPAHCTBE, GOpPMY-
JAPOBAHUE ONPEAECICHUN U CBOUCTB. XapaKTEepUCTUKA CUMMET-
PHM TEJ BpalleHUs U MHOIOIPaHHUKOB.

IIpyMeHeHue CBOMCTB CUMMETPUH NIpU penieHun 3agad. Mc-
M0JIb30BaHUE MPUOOPETEHHBIX 3HAHUHN JIJIs UCCIIEIOBAHUS U
MOJIEIUPOBAHUs HECIOXKHBIX 3a1ad4.

N306paxeHre OCHOBHBIX MHOTOI'PAHHUKOB U BBIIIOJTHEHHU E PH-
CYHKOB I10 YCJIOBMSIM 3aJ1a4

Tena u moBepxHocTH Bpamie- | O3HaKOMIJICHHE C BHJAMHU TeJ BpauieHUs, GOpMyJIUpPOBAHUE UX
HUS OMpEJICTICHUIN U CBOWCTB.
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@®opmynupoBaHUE TEOPEM O CEUEHUU MIapa IJIOCKOCTHIO U
IJIOCKOCTH, KacaTelbHOH K cdepe.

XapakTepucTHKa U U300pakeHHUe TeJ BpallleHUs, X Pa3BEPTKH,
CEYEeHHs.

Pemenne 3amau Ha MOCTPOEHUE CEYEHUM, BBIYMCIECHHUE IJIUH,
paccTtosHu#, yrios, miomaneid. IlpoBeneHue noka3aTelbHBIX
paccyXJI€HUH IIpu pelIeHUN 3a/1ay.

[IpuMeHeHue CBOMCTB CUMMETPUHU IIPU PEIICHUU 3aJlay Ha Tena
BpallleHUsI, KOMOMHALIUIO TeJl.

N300pakeHre OCHOBHBIX KPYIJIBIX T€J U BHIIOJHEHUE PUCYHKA
110 yCJIOBUIO 3aJ1a4u

W3MmepeHust B reoMeTpuu

O3HakoMJIEHHE C MOHATHSAMHU IUIOLIAU U 00beMa, aKCHOMaMH U
CBOMCTBaMH.

Pemenue 3aiayd Ha BbIYMCIIEHUE IJI0IIAAEH IIOCKUX QUIyp ¢
NPUMEHEHUEM COOTBETCTBYIOIUX (POpMYyHT U (HaKTOB U3 IIAHU-
MeTpuHu. M3ydeHne TeopeM 0 BBIUUCIEHUU 00BEMOB NIPOCTPaH-
CTBEHHBIX TeJ, peUIEHHUE 3a7a4 Ha IpUMeHEeHHE (POPMYJ Bbl-
yycieHus o0beMoB. M3yuenue ¢popmyi i1 BBIUUCIECHUS 1J10-
11ajiedl MOBEPXHOCTEN MHOTOTPAHHUKOB U TEJI BPAILCHHUS.
O3HakoOMJIEHHE C METOAOM BBIUYMCIIEHUS IUIOMAIHN TIOBEPXHOCTH
ctheprl. Pemenue 3amad Ha BBIYMCICHUE TUIOMAEH MOBEPXHO-
CTH IPOCTPAHCTBEHHBIX TEI

KOOpI[I/IHaTLI H BCKTOPbI

O3HakoMJIEHHE C TOHATHEM BeKTOpa. lM3ydeHue nexkapToBOU
CHCTEMBI KOOPJAMHAT B IPOCTPAHCTBE, IOCTPOEHHUE IO 3aJaH-
HBIM KOOpPAMHATaM TOYEK M IJIOCKOCTEH, HaXO0XIECHUE KOOPAU-
HAT TOYEK.

Haxoxnenue ypaBHEeHUI OKPYKHOCTH, CQEpbI, MIIOCKOCTH.
Brluncienne paccTOSIHUM MEXY TOUYKaAMH.

N3yueHue CBOMCTB BEKTOPHBIX BEJIWYHMH, IPABUII PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IIPABUII HAXO0XKICHUS
KOOpJIMHAT BEKTOPA B MPOCTPAHCTBE, MPaBUJI JCHUCTBUN C BEK-
TOpaMH, 3aJaHHBIMU KOOPAUHATAMH.

IIpuMeHeHue Teopun NpHU PEUIEHUH 3a7ad Ha JAEUCTBUS C BEK-
TopaMu. M3yd4eHue CKalsApHOTO IMPOU3BEICHUS BEKTOPOB, BEK-
TOPHOT'O YPAaBHEHHS NPAMON M IIOCKOCTU. IIpumeneHue Teo-
pHUM IIpU PELICHUH 3a7ay Ha NEUCTBUS C BEKTOpPAaMH, KOOpIH-
HATHBIA METOJl, IPUMEHEHHNE BEKTOPOB ISl BBIYMCIICHUS BEJIH-
YUH YIJ0B U paccTossHMN. O3HAaKOMIIEHHE C JI0Ka3aTeJIbCTBaMU
TEOPEM CTEPEOMETPUH O B3aMMHOM PACIIOJIOKEHHUHU HPSIMBIX H
IIOCKOCTEM € UCIIOJIb30BAHUEM BEKTOPOB
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HNPUMEPHBIE TEMbI PE@EPATOB (1OKJIA1OB),
NCCIEJOBATEJIBCKUX MTPOEKTOB

HenpepsiBHbIE qp0o0H.

[IpumeHeHune CIOXKHBIX TPOIEHTOB B 9dKOHOMHYECKUX pacyeTax.
[TapanienbHOE TPOEKTUPOBAHUE.

Cpennue 3HaUYCHUS U UX IPUMEHEHHUE B CTaTUCTHKE.
BekxTopHoe 3a1aHue NpsiMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
CioxxeHue rapMOHHUYECKUX KOJIeOaHUH.

['paduyeckoe penieHue ypaBHeHHI 1 HEPABEHCTB.
[IpaBunbHbIC ¥ TONYNPABUIbLHBIE MHOTOTPAHHUKH.
Konunueckue ceyeHus U UX NPUMEHEHHUE B TEXHUKE.

10 [Tonsitue nuddepeHnnana u ero NPUI0KEHHS.

11. Cxembl NOBTOPHBIX UcHBITaHUN bepHyin.

12. UccrnenoBanue ypaBHEHUN U HEPABEHCTB C TapaMeTPOM

CoNGIAWLNDE
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