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1. IACHIOPT PABOYEM MPOT'PAMMBI YUEBHOM JUCHUNJIAHBI
MATEMATHUKA

1.1. O6aacTh npUMeHeHHs MPOrPaMMbI

Pabouast mporpamma o061e00pa3oBaTeNbHON YIeOHOW AMCIUIIINHBI «MaTeMaTHKay SBISICTCS
YacThI0 MPOrPaMMbl MTOATOTOBKH CIELUAIUCTOB cpeaHero 3BeHa B coorBercTtBuu ¢ ®I'OC CIIO mo
cnenuanbHocTy 20.02.02 3ammTa B 4ype3BbIYailHBIX CHUTYalUsIX, B IIpPE/eIaX OCBOCHMSI OCHOBHOM
npodeccuonanbHoi oOpazoBarensHOM mporpammbl CI1O Ha 6aze ocHOBHOTrO 001Iero 00pa3zoBaHus MpH
NOJIFOTOBKE CHEIMAIMCTOB CPEIHETO 3BEHA.

[Iporpamma pa3pabotana Ha ocHoBe TpeboBanmii PI'OC cpemnero obmiero oOpa3oBaHWS,
IPEIbABISAEMBIX K CTPYKTYPE, COJIEP/KaHUIO U pe3yJIbTaTaM OCBOEHUS yueOHOW TUCHUILIMHBEI «MaTtema-
THUKa», B COOTBETCTBUH C PexoMeHIanusMu M0 OpraHu3alyy MOJIy4eHHUsl CpelHero ooiero oopa3zoBa-
HUS B IIpeJIesiaX OCBOEHUS 00pa30BaTEIbHBIX IPOTPaMM CPEAHETO MPOpECCHOHAILHOTO 00pa30BaHus Ha
0a3e OCHOBHOT0 00111er0 00pa3oBaHuUs C y4eToM TpeOoBaHUi (heepaIbHBIX TOCYIaPCTBEHHBIX 00pa3o-
BaTENBHBIX CTAHIAPTOB M MOTyYaeMOi MpOoQecCuy WK CIENUAITBHOCTH CPETHET0 MPOPecCHOHATHLHOTO
oOpa3oBanus (muceMo JlemaprameHTa rocy1apcTBEHHOM MOJUTHKU B cpepe MOArOTOBKU pabodmnx Ka-
poB u JIITO Munob6puayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuerom [IpumepHOli OCHOBHOM 00pa3o-
BaTEJIbHON MPOrpaMMBbl CpeIHEro 001iero oopazoBaHusi, 0JOOPEeHHON pelieHrueM ¢eaepaibHOro y4ueo-
HO-METOJIMYECKOT0 00bEIUHEHHS 110 001IeMy o0pa3oBaHuIO (poToKo OT 28 utors 2016 r. Ne 2/16-3).

Martemartuka sBIseTCS (pyHIaMEHTAIbHON 0011e00pa30BaTeIbHON AUCUUIIIMHONW CO CIIOKHB-
IIMMCS] YCTOHYMBBIM COZIEP’)KaHHEM U OOIIUMH TPEOOBAHUSMH K IMIOATOTOBKE 00YJaIOLITIXCSI.

B mpodeccnonanbHbix 00pa3oBaTEeIbHBIX OPTraHU3ALUAX, PEATH3YIOIIUX 00pa30BaTEIbHYIO
nporpaMMmy cpenHero oomero oopasoBanusi B mpenenax ocBoeHusi OITOII CITIO nHa 6a3e 0cCHOBHOTO
o0miero obpazoBaHusi, U3yuYeHHE MaTEMaTHKU MMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT MPOQUIIS
po¢eCCHOHATBLHOTO 00pa30BaHMUS.

OO61ue 1eny u3y4eHus MaTeMaTHKU TPAIUIIMOHHO PEAIU3YIOTCS B YEThIPEX HANpPaBICHUSX:

1) obuee mpencraBieHue 00 HUAEIX U METOAaX MaTEMATUKH;

2) HHTCIJICKTyaJlbHOC pa3BUTHEC,

3) OBIaJieHHe HEOOXOAMMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHHSIMU;

4) BOCHHTATEIILHOE BO3JEHCTBHE.

[Ipodunuzamus meneil MaTeMaTUHYECKOro 00pa30BaHUsl OTpa)kaeTcsi Ha BBIOOpE MpPUOPHUTE-
TOB B OpraHu3aliy y4eOHOU NesITeNbHOCTH 00y4yaromMuXcs, a UMEHHO IpeayCMaTpUBaeTcCs ycuie-
HUE U pacIHIMpEeHHE MPUKIATHOTO XapaKTepa U3y4eHUsS MaTeMaTUKH, MPEUMYIeCTBEHHON OpUEHT a-
MY Ha aJITOPUTMUYECKUM CTUIIb TO3HABATEIbHOM J€ATENbHOCTH.

N3yuenne maTeMaTuku Kak mpoduibHOM 00meoOpa3oBaTeabHON y4yeOHOW AMCIUTIIUHBI,
YUMTBIBaIOILIEH crielu(UKy ocBauBaeMbIX cryjgeHTamu cnenuanbHoctu CI1O, obecnieunBaeTcs:

- BBIOOPOM pa3IMYHBIX MOJAXOA0B K BBEJICHUIO OCHOBHBIX MOHITHH;

- (dopMupoBaHHEM cHUCTEMBI yUeOHBIX 3aJaHuil, obecneunBaromuXx 3¢ HeKTuBHOE OCyIIle-
CTBIICHHE BHIOPAHHBIX I[E€JIEBBIX YCTAHOBOK;

- oboramieHueM CrekTpa CTuieill yueOHOW NesTeIbHOCTH 3a CUET COIJIacOBaHUS C Beny-
IUMU JeATeTbHOCTHBIMU XapaKTePUCTUKAMH BEIOPAHHON CTIEIMaTIbHOCTH.

[IpodunsHas cocraBisomas oTpakaeTcs B TPeOOBaHUSAX K TMOATOTOBKE OOYYaIOIIUXCS B
YacTH:

- 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 MCIOJIb30BaHUS MPUOOPETECHHBIX 3HAHUN M YMEHUI: HHAUBUIYaIHHOTO
y4eOHOro OMbITa B MOCTPOCHUH MAaTEMaTHYECKUX MOJENeH, BBIMOJHEHUH HCCIeA0BATEIbCKUX P O-
€KTOB.

Conepxanue yuyeOHON AMCIUIIIMHBI pa3paboTaHO B COOTBETCTBHHM C OCHOBHBIMHU COJIEpXKa-
TENbHBIMU JTUHUSIMU 00YYEHUSI MATEMaTHKE:

- anreOpauueckas JMHHS, BKIIOYAIOIIas CUCTEMAaTH3alMIO CBEJCHUN O YKcliax; U3y4yeHue

HOBBIX M 0000IIEHNE paHee M3YYEHHBIX olnepanuil (Bo3BeleHUE B CTENEHb, U3BJICYCHUE KOPHS, J10-
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rapupMUpoBaHUe, CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC U OOpaTHbIE K HUM); U3y4CHUE HOBBIX BU-
OB YHUCJIOBBIX BBIpAXEHUU W (HOPMYI; COBEPIICHCTBOBAHNE MPAKTUUYECKUX HABBHIKOB M BBIUMCIIU-
TEeNbHON KYyJIbTYphl, PACIHIMPEHHE U COBEPIICHCTBOBAHHE alre0pamyeckoro ammapara, cpopMHpo-
BAHHOTO B OCHOBHOH IIKOJIE, U €r0 MPUMEHEHHUE K PEIICHUI0 MAaTEeMaTUYECKUX U MPUKIAJHBIX 3a-
nau;

- TeOpeTUKO-(PYHKIMOHANbHAS JUHUS, BKIIOYAIONIAs CHCTEMATHU3AIMI0 U PaCHIUpEeHUE
CBEeICHUI O (YHKIUAX, COBEPILICHCTBOBAHHE TI'papUUYECKUX YMEHHUH; 3HAKOMCTBO C OCHOBHBIMH
UJESIMU U METOJaMU MAaTeMaTHYECKOro aHaiu3a B 00beMe, MO3BOJISIOLIEM UCCIEA0BATh AIEeMEHTap-
Hble QYHKIIMU U pelIaTh NpocTeiilline reoMeTpuiueckue, Gu3ndeckue 1 Apyrue npukiagHble 3a/1auu;

- JWHUS ypaBHEHUU W HEPABEHCTB, OCHOBAHHAs Ha MOCTPOCHUU WU MCCIICAOBAaHUU MaTe-
MaTHYECKUX MOJIeIIe, MepeceKaroascs ¢ aaredpaniyeckoil 1 TEOPETUKO-PyHKIIMOHATBHOW JTUHUS-
MU W BKJIIOYAIONIasi Pa3BUTHUE U COBEPIICHCTBOBAHWE TEXHHKU alreOpandeckux mpeoOpazoBaHUi
JUISl pellieHUs] ypaBHEHHM, HEpaBEeHCTB U cUCTeM; (hOpPMUPOBAHUE CIIOCOOHOCTHU CTPOUTH U UCCIE0-
BaTh MPOCTEHIIME MAaTEMAaTHICCKUE MOJICIU MPU PEIICHUN MPUKIATHBIX 33124, 38724 U3 CMEXKHBIX H
CHeLHAIbHBIX JUCHUILINH;

- TeoMeTpHWYECKas JMHUS, BKJIIOUYAOIIAsl HATJISIIHBIC MPEICTABJICHUS O MPOCTPAHCTBEH-
HBIX (purypax v U3ydeHue uX CBOMCTB, (HOPMUPOBAHUE U Pa3BUTHE MPOCTPAHCTBEHHOIO BOOOpaXK e-
HUS, PA3BUTHE CITOCOOOB reOMETPUUYECKUX M3MEPEHUN, KOOPAMHATHOTO U BEKTOPHOT'O METOJIOB JJIsI
pelIeHUs: MaTeMaTUYeCKUX U MPUKIIAHbIX 3a7a4;

- CcTOXacTUYecKas JIMHUsI, OCHOBAHHAS HA Pa3BUTUU KOMOWHATOPHBIX YMCHUH, IMPEJICTa B-
JIEHUN O BEPOSATHOCTHO-CTATHCTUYECKUX 3aKOHOMEPHOCTAX OKPYKAIOLIEro MUpA.

N3yuenne oOmeoOpa3oBaTenbHOM y4eOHOW mucHuIuimHbl «MaremaTtuka: aiareOpa, Hadama
MaTeMaTHYECKOro aHain3a, FeOMETPHUs» 3aBepllaeTcsl MOABEJEHUEM HUTOroB B (opMe sK3aMeHa B
paMKax MPOMEXKYTOUYHOM aTTecTalluu CTYJIEHTOB B mpoiiecce ocBoenus ocHoBHoit OIIOII CIIO c
noyxydeHuem cpennero oomero obpazosanus (IITIICC3).

1.2. MecTto y4eOHOM [AMCUMIUIMHBI B CTPYKTYpe OCHOBHOIi mpodeccuoHAILHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl: 00111€00pa30BATEIBHBIN KT

VYyeOHast nucnuiuinHa ««MatemaTuka: anreOpa W Hadajga MaTeMaTHYECKOTO aHalu3a; reo-
METpHUs» ABISETCS y4eOHBIM MPEeaMeTOM 00s3aTeNbHON MpeaMeTHON obmacT «MaTemaTuka U U H-
dbopmaruka» GI'OC cpeanero odmero oopazoBaHus.

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

Pabouas nporpamma opueHTHPOBaHA HA JOCTHKEHUE CIECAYIOUIUX 1eeil:

- obecneyeHne chOpMUPOBAHHOCTH IPEJICTABIEHUN O COL[UANBHBIX, KYIbTYPHBIX U UCTOP -
YeCcKHUX (pakTopax CTaHOBJIEHHS MaTeMaTHKH;

- obecnedyeHue cHOPMHUPOBAHHOCTH JIOTHUUYECKOIO, AITOPUTMHUUYECKOI0 U MaTeMaTH4eCKOro
MBIIUICHHS;

- obecnedyeHne cHOPMUPOBAHHOCTH YMEHUM MPUMEHSTH MOJYYCHHbIE 3HAHUS NPU PELICHUH
pa3IMYHBIX 3a/1a4;

- obecnedyeHune cHOpMUPOBAHHOCTH MPEACTABICHUM O MaTeMaTHKe KaK 4acTH o0IeyesnoBe-
YECKOM KYJbTYphl, YHUBEPCAJIbHOM SI3bIKE HAYKH, [MO3BOJISIONIEM OMKCHIBATh M HU3ydaTh peajbHbIE
IPOLIECCHI U SIBJICHHUS.

OcBoenne conepkaHus yueOHON AUCIUTIIUHBI «MaTeMaTnka: anrebpa, Hayajga MaTeMaTuy e-
CKOT'0 aHaju3a, TeOMETpHUs» 00eCreuynBaeT JOCTH)KEHUE CTYJEHTaMU CIEAYIOIINX pe3y1bmamos:

JIMYHOCTHBIX:

- chOpMHUPOBAHHOCTH MPEACTABICHUI O MaTEeMaTHKe KaK YHUBEPCATbHOM S3BIKE HAYKH,
CpEJICTBE MOJICTTUPOBAHHUS SIBJICHUI U MPOILIECCOB, HALAX U METOJAaX MAaTEMATHKH;

- TIOHMMaHWE 3HAYMMOCTH MaTeMaTUKH IS HAYYHO-TEXHHUUYECKOTO mporpecca, chopMupo-
BAHHOCTh OTHOIIEHUS K MaTeMaTHKE KaK K 4acTU OOIIeyYeI0oBeYeCKON KyJIbTYyphl Yepe3 3HAKOMCTBO
C UCTOPUEN PAa3BUTHS MATEMATUKH, dBOJIOLNMUEN MAaTEMAaTUYECKUX UIEH;

- Ppa3BUTHE JOTUYECKOTO MBIIUIEHUS, IPOCTPAHCTBEHHOTO BOOOPaXKEHUS, AITOPUT MUYECKON
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KYJbTYpbl, KpUTHYHOCTH MBINIJICHHUS Ha YPOBHE, HEOOXoauMoM isi Oyayiied mpodecCuoHanIbHOM
eI TEIbHOCTH, JJIS IPOAOJKCHUS 00pa30BaHUs M CaMOOOPa30BaHMS;

- OBJIaJICHME MAaTEeMaTHYECKUMHU 3HAHUSMH M YMCHHUSMH, HCOOXOIUMBIMU B TOBCEIHEBHOU
JKU3HH, JIUII OCBOCHHUS CMEKHBIX €CTCCTBCHHO-HAYYHBIX JUCIUILIMH M JUCIUILUIMH TPOpeCCHOHAb-
HOT'O ITMKJIA, JJIs TOJy4eHUsl 00pa3oBaHus B 00JacTiIX, HE TpeOyIOMMX yriayOJIeHHOW MaTeMaThy e-
CKOI IOJATOTOBKH;

- TOTOBHOCTHh M CIOCOOHOCTH K 0Opa30BaHHIO, B TOM YHCJIE CaMOOOpa3OBaHMIO, HA IMPOTS-
JKEHUH BCEH >KU3HU; CO3HATEIHHOE OTHOIICHUE K HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCIOBHIO yC-
MeIHOW TPodeCCHOHATBLHON M 00IIECTBEHHOMN JIESITeIbHOCTH;

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

- TOTOBHOCTH K KOJUICKTHBHOM paboTe, COTPYJIHHUYECTBY CO CBEPCTHUKAMH B 00pa3oBaTelIb-
HOM, OOIIIECTBEHHO IMOJIE3HON, y4eOHO-HUCCIIeI0BATEILCKOM, MPOSKTHON M IPYTHX BHAAX JIESATEIbHO-
CTH,

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

MeTanpeaMeTHBIX:

- YMEHHE CaMOCTOSITEJILHO ONPEAENATh LEIU JIeSATEIbHOCTH U COCTABIATH IUIAHBI JEATENb-
HOCTH; CaMOCTOSTEJIbHO OCYIIECTBIISITh, KOHTPOJIUPOBATh W KOPPEKTUPOBATH JCITEIBLHOCTh; HC-
MOJIb30BaTh BCE BO3MOYKHBIE PECYPCHI ISl JOCTUXKEHUS MOCTABJICHHBIX 1EJIel U pean3aluu IIaHOB
JeSITEIIbHOCTH; BBIOUPATh YCIICIIHBIC CTPATETHH B PA3JIMYHBIX CUTYyaIlHsIX;

- yYMEHHE MPOJYKTUBHO OOMIATHCA U B3aUMOJACHCTBOBATH B IIPOIECCE COBMECTHOM JEATEI b-
HOCTH, YYUTHIBATh MO3UIIUH JPYTUX YYACTHHUKOB JEATEIBHOCTH, YQPEKTHBHO pa3pemniaTh KOHMIN K-
THI,

- BJIAQJICHUE HaBBIKAMHU I103HABATEIbHOM, y4eOHO-HCCIIEI0BATEIHCKOM W IPOCKTHOW mJesi-
TENbHOCTH, HAaBBIKAMU pa3pelieHus mpodieM; CiocOOHOCTh U TOTOBHOCTh K CAaMOCTOSITEIbHOMY I10-
MCKY METOJIOB PELICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB IMO3HAHUS;

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHOW HH(OPMAIMOHHO-TT03HABATEIbHON mes-
TEJIIbHOCTH, BKJIFOYas YMEHUE OPUEHTUPOBATHCS B PA3TUUYHBIX MCTOUYHHKAX MH(OpMAIUU, KPUTHY €-
CKH OIICHMBATh U HHTEPIPETUPOBATh HH(OPMAITHIO, TIOJTy4aeMyI0 U3 Pa3JIUYHBIX HCTOUHHKOB;

- BJIQJICHUE SA3BIKOBBIMHU CPEACTBAMU: YMEHHUE SACHO, JIOTHYHO U TOYHO U3J1araTb CBOKO TOUKY
3pEHMSs, UCIIOJIb30BATh A/ICKBATHHIE S3BIKOBBIE CPEICTBA;

- BIIaJICHUE HaBBIKAMU IMO3HABATEJIHLHON pedieKCHH KaK OCO3HAHHS COBEPIIAEMBIX JEUCT-
BUH M MBICIUTENBHBIX IIPOLECCOB, UX PE3YJIHTATOB U OCHOBAHWM, 'PAHUL] CBOEr0 3HAHUSA U HE3Ha-
HHUS, HOBBIX IMO3HABATEJIbHBIX 33/1a4 U CPEJICTB ISl UX TOCTUKECHUS;

- IEJNeYCTPEMJICHHOCTh B TIOMCKAX M MPHUHSATHH PEIICHUH, COOOPa3UTEILHOCTh M HHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABIECHUIN; CIOCOOHOCTh BOCIIPUHUMATH KPACOTY U TaPMOHUIO
MHUPA;

npeAMeTHbIX:

- c(hopMHUPOBAHHOCTH MPEACTABICHUN O MaTEMAaTHUKE KaK YaCTH MUPOBOM KYJIbTYPHI U MECTE
MaTeMaTHUKH B COBPEMEHHOU IUBIIM3AlNK, CIOCO0AaX OMUCAHUS SBICHUN pealbHOr0 MUpa Ha Ma-
TeMaTHIEeCKOM SI3BLIKE;

- c(opMHUPOBAHHOCTH MPEJACTABICHUN O MaTEMAaTUYSCKUX MOHATHAX KaK BaXKHEHIIHUX MarTe-
MaTHYECKUX MOJEIIX, MO3BOJISIONIMX OMUCHIBATH U U3y4aTh Pa3HbIE MPOLECCHl U SABJICHUS; MOHUMA-
HHUE BO3MOXHOCTH aKCUOMATHUYE€CKOTr0 MOCTPOECHU MaTEMAaTHUECKUX TEOPUIL;

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

- BJIQJICHUE CTAaHIAPTHBIMU NMPUEMaMH PENICHUS PAIMOHAIBbHBIX U UPPALMOHAIBHBIX, MTOKa-
3aTeNbHBIX, CTEIEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUN W HEPABECHCTB, UX CHCTEM; MCIIOJIH30Ba-
HHE TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM, B TOM YMCIIE IS TIOUCKA MYTH PEIICHUS U WILTIOCTpaluu
pelLIEHNs YPAaBHEHUM U HEPABEHCTB;

- c(hopMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHSIX MAaTEMAaTHYECKOTO aHAN3a U
UX CBOHCTBaX, BJIAJICHHE YMEHHEM XapaKTepHU30BaTh MOBeICHHE (YHKIHMH, MCIOJIH30BAHUE TIOJ Y-
YEHHBIX 3HAHUM JJ1s1 OMMMCAHUS YU aHAJIU3a peajibHbIX 3aBUCUMOCTEN;

- BJAJCHUE OCHOBHBIMU MOHITUSMH O IUIOCKHX M MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (U-
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rypax, UX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTh YMEHHUS PACTIO3HABATH FreOMETpUYECKUE UT Y-
pBl HA YepTexkax, MOJAEISIX U B pEaIbHOM MUPE; MIPUMEHEHUE NU3YUYEHHBIX CBOWCTB T€OMETPUUECKUX
buryp u GopmyI 1s pelieH!uss TEOMETPUUCCKUX 3a71a9 M 3a7a4 C TPAKTUUYECKUM COACPKAHUEM;

- c(opMHUPOBAHHOCTH MPEACTABICHUM O MPOLIECCAX M SIBACHUAX, UMCIOIINX BEPOSITHOCTHBIM
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pEajJbHOM MHUPE, OCHOBHBIX MOHATHAX AJIEMEHTap-
HOH TEOPHUHM BEPOSATHOCTEH; YMCHUM HAXOJUTh M OLICHUBATh BEPOSITHOCTH HACTYILJICHHS COOBITHH B
MPOCTEUIINX MPAKTUYECKUX CUTYAIMSIX U OCHOBHBIEC XapaKTEPUCTUKHU CIyUYalHBIX BEJIMYHUH;

- BJIQJICHUE HABBIKAMHU HCIIOJb30BAaHUS FOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM IMPU PELICHUU
3ajJad4.

B pesynbrare n3ydyeHus ydyeOHOW mucHUIIMHBI «Maremaruka: anrebpa, Hadajsa MaTeMaTH-
YECKOI'o aHalln3a, FEOMETPUs» 00ydarouics JOJKEH:

3HATH/IIOHUMATh:

3HaUEHHE MaTeMaTHYECKOU HayKH OJIs1 pCHICHUA 3aaa4, BOSHUKAIOIIUX B TCOPHUHU U ITPAKTHUKE;
IIUPOTY U B TO K€ BPEeMsl OTPaHUYCHHOCTh MPUMEHEHHSI MAaTEeMaTHYECKUX METOJIOB K aHAJIM3Y H U C-
CIICIOBAHUIO MPOIECCOB M SBJICHUHN B IMIPHUPOJIC U OOIIECTRE;

3HAYCHHE MPAKTUKH M BOIIPOCOB, BOSHUKAKOIIUX B CAMOW MaTeMaTHKE s (OpMUPOBAHUS U
pa3BUTUA MaTeMaTU4eCcKOou HAayKH; UCTOPHIO PA3BUTHA IIOHATHUA YHCJIa, CO3JaHUA MaTEMATHYICCKOIO
aHaJIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH;

yHHBGpCZUH:HI:IfI XapaKTep 3aKOHOB JIOTMKHM MaTEMAaTHYCCKHX paCCY)KIIeHI/IfI, HUX TIPpUMCHH-
MOCTh BO BCEX 00JIACTSAX YEJIOBEUYCCKOM JCATECIHHOCTH;

BEPOSITHOCTHBIN XapaKTep pa3InuHbIX MPOIECCOB OKPYKAIOIIETO MHUpPA.

Auredpa

YMeTh:

BBIIOJIHATH apu(dMeTHUYECKHUE ICHCTBUSA HAJl YMCIIAMHU, COUYCTass YCTHBIC M MUChbMEHHBIC ITPHe-
MBI; HaXOJIUTh MPUOIMIKCHHBIC 3HAUCHHUS BEJIMYUH U TIOTPEITHOCTH BBIYUCICHHH (aOCOMOTHAS U OT-
HOCUTEJIbHAs); CPAaBHUBATh YHMCIIOBBIE BHIPAKCHUS,

HaXOJIUTh 3HAYEHHS KOPHS, CTENEHH, JIorapudmMa, TPUTOHOMETPUUECKUX BBIPAKEHUH Ha OC-
HOBE OMpEACICHUs, UCMONb3Ysl NMPU HEOOXOIUMOCTH MHCTPYMEHTAIBHBIE CPEJICTBA; MOJIb30BATHCS
NPUOIMKEHHOW OLICHKOM MPHU MPaKTHYECKUX pacyeTax;

BBIMOJIHATh MPeo0pa3oBaHusl BBIPAKECHUHN, TPUMEHsIsI POPMYIIbI, CBSI3aHHBIE CO CBOMCTBaMU
CTeIeHei, Jorapu(MoB, TPUTOHOMETPUIECKHUX (PYHKIIUIA;

WCIIOIh30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHS B TIPAKTUYECKOMN JESITEIBHOCTA U TIOBCEIHEB-
HOM >KWU3HU:

JUTSI TIPAKTUYECKUX PacdyeToB Mo ¢dopmMyram, BKIIIOUast GOPMYJIbl, COAEPKAIINE CTETICHH, PajiH-
KaJbl, Jorapudmpl U TPUTOHOMETpUYECKUE (HYHKIIUHU, UCTIONB3YsI IPU HEOOXOIUMOCTH CIIPABOYHBIE Ma-
TEepHUaJIbl U IPOCTEUIIINE BEIYUCIUTEIbHBIE YCTPOICTRA.

DyHKIUHN U TPaQUKH

yMeTh:

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

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

CTPOUTH I'paUKHU H3YUYEHHBIX (YHKIUH, WLIIOCTPUPOBATh MO TpaduKy CBOWCTBA 3JIEMEH-
TapHbIX (YHKIIHII;

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

WCTIOJIH30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHS B IPAKTUIECKOHN NIEATETFHOCTH U TIOBCETHEB-
HOM JKU3HU:

JUTSL OTIMCaHUS C TMOMOIIBI0O GYHKIUN Pa3TUYHBIX 3aBHCHMOCTEH, MPEICTaBICHUs UX rpadu-
YECKH, HHTEPIPETALUN IPAPUKOB.

Hauajna maTeMaTH4YeCKOro aHajJIn3a
yMeThb:



HaXOJIUTh MTPOU3BOHBIC AJIEMEHTAPHBIX (DYHKIIHI;

HCIIO0JIb30BaTh MPOU3BOJIHYIO JIJI H3YUSHHS CBOMCTB (DYHKIIMH M TOCTPOCHHS I'PaHKOB;

MPUMEHSATH TPOU3BOAHYIO JJISI MPOBEICHUS NMPUOIMIKCHHBIX BBIUMCICHUN, peniaTh 3aaadu
MPUKIATHOTO XapakTepa Ha HaXOXJIEHUE HauOOJIbIIEr0 U HAUMEHBIIIETO 3HAUCHMUS

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

HCII0JIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMCHHS B IIPAKTUYECKON ACSITEIHPHOCTH U TTOBCEIHEB-
HOM >KU3HU JJI4:

pelIeHUs] MPUKJIATHBIX 337a4, B TOM YHCJIE COIMAJbHO-PKOHOMHUYECKHUX W (PU3MYECKUX, Ha
HauOOoJIbIIME M HAUMCHBIIINE 3HAYCHHS, HA HAXO0XKJICHHE CKOPOCTH U YCKOPEHUS.

YpaBHeHHsI U HEPABEHCTBA

YMeTh:

pelarh paloHalIbHBIC, IMOKA3aTeIbHBIC, JIOrapu(pMUUeCKUe, TPUTOHOMETPUYSCKUE ypaBH e-
HHUS, CBOJISIIIMECS K TUHEWHBIM U KBAaJAPATHBIM, a TAK)KE aHAJIOTUYHbIC HEPABEHCTBA U CUCTEMBI;

HCII0JB30BaTh IpaUUeCcKuii METO PEIICHNUS YPAaBHCHUM U HEPABCHCTB;

n3o0paxkaTb Ha KOOPAMHATHOM IJIOCKOCTH PELICHUS] YPaBHEHHI, HEPABEHCTB U CHUCTEM C
JIByMsI HEU3BECTHBIMU;

COCTaBJISITh W PElIaTh YpaBHEHMS M HEPABEHCTBA, CBI3BIBAIOIINE HEU3BECTHHIC BEJIMYMHBI B
TEKCTOBBIX (B TOM UHCJI€ TPUKIAAHBIX) 3a/1a4ax.

UCIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHHSI B MIPAKTUUYECKON JESITEIbHOCTH U TTOBCEIHEB-
HOM >KW3HU:

JUJTSL TIOCTPOCHUS U UCCIIEIOBAHUS IPOCTEUIIINX MAaTEMATUUYECKUX MOJIEIICH.

KomOuHaTopuka, CTATUCTHKA M TEOPUS BEPOSITHOCTEH

yMeTh:

pemaTh npocTeifire KOMOUHATOPHBIE 3a7ja4ll METOJIOM nepedopa, a TakKe C UCIOIb30BaH U-
€M U3BECTHBIX (hopMyII;

BBIYUCIISATH B MPOCTEHUIINX CIIydasiXx BEPOATHOCTH COOBITHI Ha OCHOBE MOJCYETA YUCIIA HCXO-
J0B;

UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHSI B MPAKTUYECKON JESITETbHOCTU U MOBCEIHEB-
HOW KU3HU:

JUTSL aHATM3a peaIbHBIX YHCIOBBIX JAHHBIX, MPEICTABICHHBIX B BUE qUarpamMM, rpaduKoB;

aHanu3a MH(OpPMaIUU CTATUCTUYECKOr0 XapaKTepa.

I'eomerpus

yMeTh:

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

OTMCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSIMBIX M IIOCKOCTEH B IPOCTPAHCTBE, apryMeHTHPO-
BaTh CBOM CYXXJICHUS 00 3TOM pacCIONOKEHUU;

aHAIM3UPOBATH B POCTEHIINX CIydasx B3aMMHOE PACIIOJIOKEHHE 0OBEKTOB B TPOCTPAHCTBE;

n300pakaTb OCHOBHBIE MHOTOTPAaHHUKHU M KPYTJIbIE TeJa; BBHIOIHATH YEPTEXKH MO yCIOBHUSIM
3a/1a4;

CTPOUTH MpOCTeiIIne ceueHus: Ky0a, mpu3Mbl, MUPAMHUJIBL;

pemaTth TUTAHUMETPUYECKHE M TPOCTEHIINE CTepeOMETPpHUYECKHEe 3aJadyd Ha HaXOXJCHHUE
reOMETPUYECKHUX BEIMYMH (JIJIUH, YTIIOB, IUIOIaaAei, 00beMOB);

HCITOJB30BAaTh MPU PEIICHUU CTEPEOMETPUICCKHX 3a7ad IUIAHUMETPUICCKHE (PAaKThI U METO-
JIBI;

MIPOBOJIUTH JJOKA3aTEIbHBIC PACCYKICHUS B X0OJI€ PEIICHUS 3a/1a4;

MCIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS M YMECHHSI B MIPAKTUYECKON JESITEITLHOCTU U MOBCEIHEB-
HOM JKM3HU:

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



BBIYUCIICHUS 00BEMOB M IUIOIIAZEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeJl MPH PELICHUU
MPAKTHYECKUX 3a]a4, UCTIONb3Ys MPHU HEOOXOIUMOCTH CIIPABOYHUKH U BHIYUCIUTEIBHBIE YCTPOWCT-
Ba.

[Ipu uzyyenun uaet GopMUPOBaHUE CICAYIOUIUX 0OUUX KOMHEM eHYUIL:

OK 1. IloHumarp CymHoCTh U COLMANBHYIO 3HAYMMOCTh CBOEH Oyaymieil mpodeccuu, MposiB-
JATh K HEW YCTOMYMBBINA MHTEpEC.

OK 2. OpraHu3oBbBaTh COOCTBEHHYIO  JISTEIBHOCTh, BBIOMpPATh THUIIOBBIE  METOIBI
penieHus mpodeccuoHaNbHBIX 3a/1a4, OLIEHUBATh UX d()(PEKTUBHOCTH U Ka4eCTBO.

OK 3. IlpuHuMaTh pemieHUs B CTAHIAPTHBIX M HECTAHIAAPTHBIX CHUTYyallUsIX W HECTH
3a HHX OTBETCTBEHHOCTb.

OK 4. OcymecTBisiTh MOUCK W HCIOIb30BaHUE HH(OpMAIK, HEOOXOMUMON It 3¢ dek-
TUBHOTO BBINOJHEHUS TPO(ECCHOHATBHBIX 3aa4, NPOGECCHOHATBHOIO U JINYHOCTHOTO PA3BUTHSL.

OK 5. Ucnonp3oBarh HH(GOPMAIIMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTMHM B  mpodeccuo-
HaJIbHOU

NESITEIbHOCTH.

OK 6. Paborate B KOIEKTUBE U KOMaHJE, 3()PEeKTUBHO OOIIATHCS C KOJJIEraMu, PyKOBO-
JCTBOM, TTOCTPAIABIINMHU U HAXOISIIUMUCS B 30HAX YPE3BHIYANMHBIX CHTYAIIHM.

OK 7. bpatp Ha ce0si OTBETCTBEHHOCTb 3a pPa0OOTY Y4JIECHOB KOMaHbl (IMOAYUHEHHBIX), pe-
3y/lbTatT

BBITIOJTHEHUS 33/1aHUH.

OK 8. CamMOCTOSTEIIEHO OMPECIIATh 3aa9i MPOPECCHOHAIBHOTO M JTMYHOCTHOTO Pa3BUTHS, 3a-
HUMAaThCS caMo00pa30BaHNEM, OCO3HAHHO TUIAHUPOBATH MOBBIIICHUE KBATH(PUKAIIUH.

OK 9. OpueHTHpPOBATHCS B YCIOBHSX YaCTOM CMEHBI TEXHOJOTHUH B MPO(ECCHOHATBHOU Jesi-
TEIbHOCTH.

1.4. KoM4ecTBO 4YacOB HA OCBOEHHE Y4eOHOM THCHUTIMHBI:

MakcuMalbHas yueOHas Harpys3ka oOydaromierocs 369 4, B TOM 4uce:

o0s3aTenpHas ayJUTOPHAs Harpy3ka o0ydJaromierocs 246 u;

caMmocTosITenpHas pabota obyuaromerocs 123 .



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTIJIAHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOIl padoThI

Buj yueOHoi1 padoThI KosmuecTBo yacos
MakcumanbHas yueOHast Harpy3ka (BCEro) 369
OO6si3aTenbHas ayIUTOpHAs yueOHasi Harpy3Kka (BCero) 246
8 MOM Huciue:
[TpakTHueckue 3aHsTHs 128
CamocTtosTenpHas pabora oOydaromierocs (BCero) 123
IIpomesicymounas ammecmayus 6 popme:
1 cemecmp — sx3amen, 2 cemecmp — 9K3ameH




2.2. TemaTu4ecKkHii IJIaH U cojiepKaHNe Y4eOHOI TuCIUIIUHBI MATEMATHKA

Haumenosanue Oov- Ypo-
pazoenog u Cooeporcanue yuebnozo mamepuana, npaKmu4ecKue 3aHAMUA, CAMOCIOAMENbHAA Padoma ooy anuuxca ém O‘ZIZZ_
mem uacos | -
1 2 3 4
BBenenne 2
Conep:kanue y4eOHOT0 MaTepuaJia 2
MaremMaTHKa B HayKe, TeXHUKE, SKOHOMUKE, HH()OPMAIIMOHHBIX TEXHOJIOTUSIX U MPAKTHYECKON S TeIbHOCTH. 2 2
Tema 1. Pa3- 10
BuTHe noHsiTHe | Co/lep:kaHHe Y4eOHOT0 MaTepHasa 2
0 Yuciie 1 | Ienwie u panmoHanbHbIC yncia. JleicTBUTENbHBIC YHCIIA. 2 2
IlpakTHyeckasi padora 4
1 | Brinonnenue aeiicTBuit ¢ npuOIMKEHHBIMHI YUCIIAMU 4
CamocrosiTesibHas padora 4
1| Haxox/ieHue aGCOMOTHOM H OTHOCHTEIBHOM MOTPENIHOCTH. 4
Tema 2 Kophn, 8
CTENEHH Coaep:xanue yueOHOro MaTepHaJia 4
Apudmernueckuit koperb. Kopens HaTypanbHOU cTeneHn n3 yncia. CTEeNneHn ¢ palioOHAIBHBIMU TTOKA3aTEISIMH.
1| Crenenu c nelicTBUTENbHBIM NOKa3zaTesieM. CBONCTBA CTENEHU 2
2| CreneHu ¢ aeiicTBUTENBHBIM NOKa3aTeneM. CBoMCTBa CTENEHH ¢ IEHCTBUTEIbHBIM NoKa3zaTesneM. CBOMCTBA CTENEHH. 2 2
IpakTuyeckas pagGora 4
1| Haxox/ieHne 3HaueHHs KOPHS, CTEIICHH 4
Tema 3 Jlora- 8
pudmMbI Copnepxxanue yuyeOHOro MaTepuasa 2
1 ‘ Jlorapugm. OcHoBHOE orapudmuyeckoe Tox1ecTBo. CBOHCTBaA JOrapru(MoB. 2 2
IpakTHyeckas paéora 6
1| Haxoxenune norapudma Ha OCHOBE ONPEICICHHS 6
Tema 4 Ilpe- 18
o0pazoBanme | Comep:anue y4eGHOI0 MaTepualia 2 2
anredpane- 1 ‘ ITpeoOpa3oBaHue palMOHAIBHBIX M UPPAIlMOHATILHBIX BBIPAKEHUH, MOKA3aTEIbHBIX U JIOTApU(YMUUECKUX BBIPAKEHUN 2
CKUX BRIPAKE- | MpakTuueckasn paGora 4
Huu 1 \ [Ipeobpa3oBanus anredpanyecKux BoIpaXKeHUN 4
CamocrosiTebHas padora 12
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1 ‘ CBoiicTBa CTeNeHu, CBOMCTBA Jorapudma. 12
Tema S Oc- 24
HOBBI TPUT'O- Coaep:xanue yueOHOT0 MaTepHaJia 4
HOMETpPHUH
1| Pagmannas mMepa yria. Sin, cos, tg u ctg uncina. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. 2
Sin, cos, tg CyMMBI U pa3HOCTH JIBYX YIJIOB. Sin, cos, tg 1BoHHOro yria. @opmMyiibl IOJOBUHHOTO yria. @opMyiibl
2 | mpuBeeHUs. 2
IlpakTHyeckasi padora 12
1| Jloxa3aTrenbCTBa TPUTOHOMETPUUECKHUX TOXKIECTB. 6
2 | Pemienye npocTedIMX TPUTOHOMETPUUECKUX YPAaBHEHHMH a=sin X, a=cos X, a=tg X, a=ctg X 6
CamocrosiTeibHas paGora 8
1 | Jloka3aTesbCTBO TPUTOHOMETPUYECKUX TOXKJIECTB 8
Tema 6 Ypas- 32
HeHus u Hepa- | Conep:kaHue y4eOHOro MaTepuaJia 6
BEHCTBA 1| PaBHOCHJIBHOCTh YpaBHEHUI1, OCHOBHbIE IPHEMBI PEILICHHs] YPAaBHECHHH. 2
2| PaBHOCWJIBHOCTh HEPABEHCTB, OCHOBHbIE ITPHUEMBI PELLICHHSI HEPABEHCTB. 2
3| PaBHOCHIIBHBIE CHCTEMBI ypaBHEHHI U HepaBeHCTB. OCHOBHBIE TPHEMBI PEIICHHUI CUCTEM YPABHEHUH M HEPABEHCTB. 2
IlpakTHyeckasi padora 12
1| Pemienue ypaBHEHUI U UX CUCTEM 6
2 | PerieHrie HEpaBEHCTB M UX CUCTEM 6
CamocrosiTenbHas padora 14
1‘ Pemenne ypaBHeHN, HEPABEHCTB U MX CUCTEM. 14
Tema 7 Ilpa- 28
Mble U I10cKO- | Comep:kaHue y4eOHOro MaTepuaJia 6
CTH B IIPoO- 1| Crepeometpus. ITnockocTs, npsiMasi, TO4ka. AKCHOMBI CTEPEOMETPHH. 2
CTPaHCTBE 2 | B3aumMHoOe pacrnosoxeHue NpsiMoi U IJIOCKOCTH B IPOCTPAHCTBE. 2
4| Yron Mexay npsiMOd U TUIOCKOCTHIO. JIByrpaHHbIN yroj. Yroj Mex1y MI0CKOCTSIMHU. 2
IpakTuyeckas padora 12
1| ITocTpoenue MozieNH K 3ajjaue, pelieHne 3aJauu 4
2 | Pemenuie 3aa4q Ha onpeie]IeHne B3aMMHOTO PacTOJI0KEHHS IPSMBIX B TIPOCTPAHCTBE. 4
3| Pemenue 3a/1a4 Ha onpeziesIeHHe B3aMMHOTO PACIONIOXKEHHSI MPSIMOM U TNIOCKOCTH B TPOCTPAHCTBE. 4
CamocrosiTeibHas padora 10
1| Pemenue 3aga4 no miaHUMETPUU M CTEPEOMETPUN 10
Tema 8 DyHk- 48
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U, UX CBOIi-

Coaep:xaHue y4eOHOro MaTepuaJia

cTBa M rpadu- | 1| Oynkuun. O61aCTh OIPEaEICHNS M MHOXKECTBO 3HaUCHHIL, rpaduk GyHkuun, CBOHCTBA DYHKIHH 4
KH 2 | IlpomexyTku Bo3pacTaHus U YObIBaHMsI, TOUKH SKCTPEMYyMA. 4
3| Crenennas QyHKIus, HoKazateabHas QyHKIus, Jorapumudeckas GyHKIus 4
4| Tpuronomerpudeckue GyHKIUHU y=sin X, y=co0s X, y=tg X, y=ctg X 4
5| Obparnsie pynkuun. OOpaTHBIE TPUTOHOMETPHUECKUE (PYHKITMH y=arcsin X, y=arccos X, y=arctg X, y=arcctg X. 4
IIpakTHyeckasi pabora 18
Haxoxxaenue o0nacT onpeaeaeHns 1 MHOXKeCTBa 3HaueHUH GyHkumid. HaxokaeHne 4eTHOCTH U HEYETHOCTH (PyHK-
1| umii 6
2 | IlpomexyTku Bo3pacTaHus ¥ yObIBaHHS, TOUKH dKcTpeMyMa. I 'padudeckast uHTepIpeTarys. 6
3| OyHKIMYU U UX rpaduku 6
CamocrosiTesibHas padorTa 10
1| UccnenoBanne GyHKIMH M TOCTPOCHUE TPAPHKOB. 10
Tema 9 IIpo- 34
H3BOAHASI M €€ | Copepikanne yueGHOro MaTepHasia 14
NPUJIOKEHUS
1| ITocnenoBatensHOCTH. [TOHATHE O Mpesese nocae10BaTeIbHOCTH. 2
2| OCHOBHBIC CBOMCTBA IIPEICIIOB. 2
3| INonsTHe o HenpepwiBHOM (yHKIMHU. [Ipenen GpyHKIMm B TOUuKe. 2
[Ipupamienue aprymenTta u npupamienue GyHkuuu. [lonstue o npouszBogHol GyHKIMU. OU3nueckuil CMbICT IPOU3-
4| BoxHOI1. 2
[Tpon3BoHBIE CYMMBI, pa3HOCTH, TIPOU3BENEHUS, YaCTHOTO. [[pOM3BOHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKITHI.
5| CnoxHas GyHKIMS U ee TPOU3BOIHAS 4
6| 'eomeTprdecknii CMBICIT TPOU3BOIHON. Y paBHEHHE KacaTelIbHOH K rpaduky QyHKINH. 2
IIpakTnyeckas pabdora 12
1| Haxoxnenue npon3BOAHBIX (PYHKIINN 4
2| YpaBHeHue kacarenbHOH K rpaduky GyHKIUH. 4
3| INpumeHeHne MPOU3BOTHON B MICCIIEJOBAHUH (DYHKIIMH, TOCTPOSHHE TpaduKa 4
CamocTtosiTesibHast pabora 8
Perienue 3a1a4 mpUKIIQAHOTO XapakTepa, Ha HaXOXKIACHWE HauOOJIbIIEro 1 HAMMEHBIIETo 3HaYeHus1 GyHKUUH. BoI-
1| uncnenue npenenoB pyHKIMIA B TOUKeE. 8
Tema 10 Unure- 40
rpaj u €ro CopaeprxaHue y4eOHOI0 MaTepuaJia 10
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NPUJTOKCHUSA 1| IlepBooOpa3Hast, HeonpeaenEéHHbIN HHTErpa. TabIuuHbIe HHTETPaAIbI. 2
2| IIpaBuia u popmynsl nHTErpupoBanusa. HemocpencTBeHHOe HHTErPUPOBAHHUE. 4
3| Onpenenéuuspiii naTerpan. @opmyssl HetoTona — Jleiioauna. CBolicTBa onpeaeaéHHOro HHTerpaa. 4
IIpakTHyeckasi pabora 16
1| Beiuucnenue HeonpeaeaeHHOro HHTerpana 6
2| Beruncnenue onpeeieHHOro HHTerpaia 6
3| Beruncnenue miomaayu KpUuBOJIMHEHHOMN TpaIlelni. 4
CamocrosiTejibHas padoTa 14
1| Tabnuunbie uaTerpansl. [IpuMenenne onpenenéHHOro HHTErpaia B PU3MKe U rTeOMETPUU 14
Tema 11 Mno- 26
FOrpaHHUKH ConeprxaHue y4eOHOTro MaTepuasia 12
1| Muororpannuku. Teopema Oitniepa. [Ipuzma. [lpsmas n HaknoHnHas npusma. [IpaBunbHas npusma. 4
2 | Mapamnenenunen. Ky6. [upamuna. [IpaBunpHast nupamuga. Yceuénnas nupamuaa. Tetpasrap. 4
3| Ceuenus kyba, IpU3MBbl U TUPAMHU/IBL. 4
IlpakTHyeckasi padora 8
1| Haxoxenue >1eMeHTOB MHOTOTpaHHUKOB. [Lmomiaas moBepXHOCTH. 4
2| Cedenust MHOTOrpaHHUKOB- MOCTPOEHHE, BEIYMCICHUE DIIEMEHTOB, IIOMIAICH 4
CamocTtosiTesibHast pabora 6
1| M3roroBnenue Mozesneil MHOrorpaHHUKOB BH1bl MHOTOIpaHHHKOB 6
Tema 12 Koop- 34
AUHATBI M BEK- | CopepixkaHue y4eOHOro MaTepuaa 14
TOpRI [IpsimoyronbHas (IexkapToBa) cucTeMa KOOpAMHAT B IPOCTpAaHCTBE. PaccTosiHMe MEX Ty 1ByMsI TOUKaMHU B IIPOCTpaH-
1| cTBe. 2
2 | BexTopsl, Moxynb BekTopa. PaBeHCTBO BekTOpOB. ClI0)KEHHE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YHCIIO. 4
3| PaznoxxeHue BekTopa 1o HampasieHusM. KoopanHaThel BEKTOpa. 4
4| Yron mexay nByms BekTopamu. [Ipoekius BekTopa Ha ock. CKaJIIpHOE MPOU3BEICHHE BEKTOPOB. 4
IpakTuyeckas padora 10
1| HdeiicTBus Hax BEKTOpaMu B T€OMETPUUECKON (hopme. 4
2| JleiicTBHs HaJl BEKTOpaMHU B KOOPAMHATHOM (opme 4
3| 'eomerpuueckue npeodpa3zoBaHus NPOCTPAHCTBA: MAPAJUIEIbHBIN EPEHOC, CAMMETPHSI OTHOCUTEIBHO MIOCKOCTH. 2
CamocrosiTeJibHasi pa6oTa 10
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BrinonHenue ci10xKeHus1, BRIMUTAaHUS, YMHO)KEHUE BEKTOpa Ha YKHCIIO B TeomeTpuueckoit popme. [Ipumenenue B pu-

1| 3uKe u JIeKTPOTEXHUKE. 10
Tema 13 Tena 12
1 noBepxHocTu | Comep:kaHue yueOHOr0o MaTepuasa 6
BpalIeHust 1| Tena Bpamienus. Lunuaap u KoHyc. Y ceuéHHbIN KOHYC. 2
2| Hlap u chepa, nx ceuenns. KacarenpHast m10cKoCTh K cdepe. 2
3| Haxoxaenne 21eMeHTOB Tell BpaiieHus. [1omnans mnoBepXHOCTH. 2 3
IlpakTHyeckasi padora 2
1 | Haxoxxnenue aneMeHToB Ten BpameHus. [nomans moBepXHOCTH. 2
CamocrosiTesibHas padoTa 4
N3roroBneHune pa3BepToOK MIJIMHAPA U KOHyca HaxoxkieHue 3J1eMEHTOB U BBIUMCIICHHE TIIOMIAIel CEUeHUN KPYTIIBIX 4
1| Ten miockocThIO
Tema 14 U3- 25
MepeHns B Coaep:xanue yueOHOTro MaTepHaJia 6
reoMeTpuu 1| Ioxo6ue Ten. OTHOWIEHUS IJIOMAAEN IIOBEPXHOCTEN M 00BEMOB OJOOHBIX TEIL. 2
2| O6bém u ero n3mepenne. MuaterpanbHas Gopmyna o6bEMa. 2
3| @opmyiel 06bEMa MHOTOTPAaHHHKOB U TEJ BpAIICHUSL. 2 2
IlpakTnyeckas paéora 4
1| Borunciaenrne 06beMOB MHOTOTPAHHUKOB 2
2| Beruncnenre 00beMOB Tell BpallleHus 2
CamocrosiTeibHas padora 15
1| N3yuenue Teopernueckoro marepuana. CocTaBlIeHHe MAaTEMATUYECKOTO CIOBapS 15
Tema 15 Dute- 10
MEHTbI KOM- Conep:xkanue yueOHOro MaTrepuania 4
OuHATOpPUKH 1| OCHOBHBIE TIOHATHS KOMOMHATOPHMKH. 3a1a4M Ha MOJICYET pasMEIIeHHH, IEPECTAHOBOK, COUCTAHMIA. 4 2
IpakTuyeckas paéora 2
1 | Pemenne nmpoctedmmx KOMOMHATOPHBIX 33724 C MCIIOJIH30BAHUEM M3BECTHBIX (POPMYIT 2
CamocrosiTeibHass padora 4
1| Pemenue mpocreifimix KOMOHHATOPHBIX 33144 C HCIIOIb30BAHAEM H3BECTHBIX (POPMYIT 4
Tema 16 Due- 10
MeHTBI Teopuu | Copep:kaHue y4eOHOI0 MaTepuaa 4
BepOSITHOCTEH 1| CoObITHE, BEpOSATHOCTH COOBITHSI, CIIOKEHUE U YMHOXKEHHE BeposiTHOCTE!. [IoHsATHE 0 He3aBUCUMOCTH COOBITHH. 2 2
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2

JluckperHas ciaydaliHas BEJIMYMHA, 3aKOH €€ pacipeneiieHus. UnciIoBble XapaKTEPUCTUKU AUCKPETHOU CIIyd4aliHOU
BEJIMYHHBI.

IIpakTHyeckasi paéora

1 | Brruncnenme BeposiTHOCTEH COOBITUI B IPOCTEHIIUX CITydasx

CamocrosiTesbHasi padora

1 | I/IsyquHe TCOPCTUYCCKOIO MaTCpurajia. Knaccuaeckoe OIpCACIICHUC BCPOATHOCTH

Al INININ

Jli1st XapaKTepUCTUKN YPOBHSI OCBOCHHS y4eOHOTO MaTepralia HCIIOJIb3YIOTCS CICIYIOINE 0003HAYCHHS:

1. — osHakomumenwvuwill (V3HABAHUE paHee U3YUEeHHBIX 00BEeKMO8, C8OUCMS),

2. — penpoOyKmueHblll (8bINOIHEHUE OessMeIbHOCMU N0 00PaA3yy, UHCMPYKYUU ULU NOO PYKOBOOCEOM)

3. — npoOYKmMueHbIll (NIAHUPOBAHUE U CAMOCMOAMENIbHOE 8bINOJIHEHUE 0esMelbHOCMU, PelieHue NPOOIeMHbIX 3a0at)
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3. YCJIOBUSA PEAJIMBALINU ITPOT'PAMMBI TUCIHHUAITINHBI
«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-HArJISITHBIX 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. UndopmanuonHoe odecnieyeHne 00ydeHust

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 MaTeMaTHYECKOro aHainmu3a (0a30BbIi ypoBeHb), 11 ki
- M., 2007.

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

5. bammakos M. 1. Martematuka (0a30Bblif 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. Kousarun FO. M. u np. Maremaruka (Kuura 2) — M., 2010.

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

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

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

JlomoJiHuTeIbHbIE HCTOYHUKH:

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

2. Aranacsu JI. C., Byry3os B. ®@., Kagomuies 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
¥ HayaJjla MaTeMaTH4YecKoro aHaiau3a (6a30Bblif 1 mpouiabHbIi ypoBHH), 10 ki1. — M., 2007.

4. Huxonbckuit C. M., IlotamoB M. K., PemerankoB H. H. u ap. Anrebpa u Havanma marema-
TUYECKOro aHanu3a (6a30Belii U npoduibHbIl ypoBHH). 10 ki1. — M., 2007.

5. Hukonbsckuit C. M., [TotanoB M. K., Pemernuxo H. H. u 1p. Anre6pa u Hauana marema-
THYECKOro aHayu3a (0a30BbIit ¥ MpoduiIbHbIA ypoBHHM), 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! 32124 ¢ peHICHUSIMI

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

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 MONIUTEXHUKYM», pealln3yIollee NOAr0TOBKY 10 Y4eOHOH AUCIUI-
auHe «Matemartuka: anredpa, Hayajza MaTeMaTUYecKOro aHajau3a, FeoMeTpus», o0ecreurBaeT OpraHu-
3alMI0 U TPOBEIEHHE MPOMEKYTOUHOM aTTeCTallud M TEKYIIEr0 KOHTPOJIA, AEMOHCTPHPYEMBIX 00Y-
YaOIUMKCS 3HAaHUH, yMEHUI U HaBbIKOB. TeKyInii KOHTPOJIb MPOBOJUTCS IIPENOIaBaTesIeM B IIpolLec-
ce MPOBEJICHHS MPAKTUUECKUX 3aHATUH, TECTUPOBAHMS, @ TAKXKE BBIOJHEHUSI 00YYaIOUMMHCS UHIHBH-
JyaJlbHbIX 33JaHUH.

@DopMbI U METOJIBI TEKYLIET0 KOHTPOJIA IO y4eOHOM TUCHMIIIIMHE CaMOCTOSTENILHO pa3padaThl-
BAIOTCS IIPENOIaBaTeIeM, PACCMATPUBAIOTCS HA 3aCEIAHUU LIUKIOBOM KOMHUCCUH, COTTIACYIOTCS C METO-
JTMYECKUM COBETOM U JIOBOJATCS /10 CBEJEHUs 00y4aroIuxcs B Hayasie 00ydeHHUs..

OOydenue o y4eOHOH AMCUUIUIMHE 3aBEPIIACTCS MMPOBEICHUEM MMPOMEKYTOYHON aTTECTAIlNH B
dbopme dK3aMeHa.

Takast (hopma aTTecTallMK MO3BOJIIET OXBATUTH BECh MPOIIEHHBIN TEOPETUYECKHU MaTepuai 1o
JUCLHUIUIMHE, IPOBEPUTh CUCTEMHOCTh 3HAaHUMN, a TaKKe YMEHHUE MPHUMEHATh IOJydYeHHbIE 3HAHUs Ha
IPAKTHKE.

Jliis Teky1iero KOHTpOJIs penoaaBareneM co3fatoTest ponabl oreHouHbIx cpenctB (POC).

@OC BKIIOYAIOT B ce0s NEAArOrnYECKUEe KOHTPOIbHO-U3MEPUTENIbHBIE MaTEpUallbl, IpeAHA3HA-
YEeHHbIE I OINpENeNIeHUs] COOTBETCTBHSI (MWJIM HECOOTBETCTBMS) MHIMBUAYAJIBHBIX 00pa3oBaTeIbHbIX
JIOCTHKEHUI OCHOBHBIM IIOKA3aTeNISIM PE3YJIbTAaTOB MOATOTOBKH (Ta0JINLIbI).

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

IToka3aTean OeHKH
YCBOCHHBIX 3HAHUI, 0CBOEHHBbIX
YMeHUH

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

3HATH/IIOHUMATh! e (QopMmynHpyeT 3HAaYEHUE MaTeMma-
e 3HAUYECHHME MATEMATUYECKOW Hay- | THYECKOM HAyKM I PELIEHHs 3ajady,
KU JJIg pEIICHMS 3aJay, BO3HHMKAIO- | BOSHUKAIOIMIMX B TCOPHUU U IPAKTHKE;
KX B TEOPHHU M MPAKTUKE; IIHUPOTY | IIUPOTY U B TO K€ BPEMsI OrpaHUYCH-
U B TO ’X€ BpEMs OIrpaHHYCHHOCTH | HOCTh INPHUMEHEHUS MaTeMaTHYECKUX
MPUMEHEHHUSI MAaTEeMaTUYECKUX MeE- | METOA0B K aHaJIM3y M HCCIEIOBAaHUIO
TOJOB K aHaJIM3y U HCCIENOBAHUIO | MPOLECCOB U ABICHMH B NpHUpoAe U | [IpoBepka MOHMMAa-
IPOLIECCOB U SBJIEHUH B IPUPOJE U | OOIIECTBE; HHMST 3HAYUMOCTH Ma-
001IECTBE; ® OIICHMBACT 3HAYCHHE IPAKTUKU M | TEMAaTUYECKOHN Hay-
e 3HAYEHHUE NPAKTUKU U BOIPOCOB, | BOIIPOCOB, BOZHUKAIOIINX B CAMOU Ma- | KU U YHHBEPCAJIb-
BO3HHMKAIOIIMX B CaMOM MaTreMaTHKe | TeMaThKe JUIsi (pOPMHUPOBAaHUS M pa3- | HOrO XapakTepa 3a-
Ui (DOPMUPOBAHMS U Pa3BUTHsI Ma- | BUTHS MaTeMaTHYECKOW HAyKH; MCTO- | KOHOB JIOTMKH MaTe-
TEMAaTUYECKON HAYKU; UCTOPHIO pa3- | PUIO Pa3BUTHs NOHATHS YHMCIIA, CO3/a- | MATHYECKHUX PacCy-
BUTUS TIOHATHS 4YHCIIA, CO3JAHMS | HUSI MATEMaTH4ECKOIO aHalIW3a, BO3- | KICHHMH, UX IIpUMe-
MaTEMaTHYECKOIO aHajiu3a, BO3HUK- | HUKHOBEHHS U Pa3BUTHUI TCOMETPHHU; HHMOCTH BO BCCX
HOBEHUSI U PA3BUTHS TEOMETPUH; ® pPacKpHIBaET YHUBEPCAIBHBIA Xa- | 001acTAX YenoBede-
® VHUBEPCAJbHBI XapaKkTep 3aKo- | paKTep 3aKOHOB JIOTMKU MaTeMaTH4e- | CKOW JESTENbHOCTH
HOB JIOTHMKH MaTeMaTHYECKUX pac- | CKHX pPAcCYKICHHH, WX TNPUMEHH- | C OMOIIBIO OECEIbI.
CYXJCHHUH, HMX IPUMEHUMOCTb BO | MOCTh BO BCEX O0OJACTSAX uesloBede-
BCEX O00JIACTAX YENIOBEUECKOW Jiesl- | CKOM eATEeNIbHOCTH;

TCIIbHOCTH, e (opmynupyer BEPOATHOCTHBIN
® BCPOSTHOCTHBIM XapaKTep pa3- | XapakTep pa3iavyYHbIX IPOLECCOB OK-
JIMYHBIX MPOLIECCOB OKPYIKAIOLIETO | PYXKAOIIEro MHUpa.

MHpa.
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AJI'EBPA

yMeTh:

® BBHINOJHATE  apUPMETHUYECKHE
NeMCTBUS HAJ YUCIIaMH, codYeras
YCTHBIC U MIUCbMEHHBIE IPUEMBI; Ha-
XOJUTh TNPHOIMKEHHbIE 3HAUYEHUS
BEJIMYMH U TOTPEHIHOCTH BbIUHUCIIC-
HUK (abCoNOTHAT W OTHOCHUTEIb-
Hasl); CPaBHMBATh YHCIIOBBIC BbIpa-
KEHUS;

® HAXOAWUTh 3HAYCHUS KOPHS, CTe-
NEeHH, JoTrapu(ma, TPUTOHOMETPU-
YECKMX BBIPQKEHUH Ha OCHOBE OII-
penenenusi, UCIoJb3ys pU HE0OXo-
JUMOCTH HMHCTPYMEHTAJIbHBIE CpEJ-
CTBa; IOJI30BAThCS MPHUOIMKEHHON
OLIEHKOH MpM NPaKTUYECKUX pacue-
Tax;

®  BBINOJHATH npeoOpa3oBaHus
BBIPOKEHUM, NpUMEHsAs (QOpPMYIIbI,
CBSI3aHHBIE CO CBOWCTBaMH CTelle-
HeH, JorapupmMoB, TPUTOHOMETPU-
YeCKUX (PyHKINH;

HCNOJb30BATHh  NPpHOOpeTeHHbIe
3HAaHUS W YMEHHSl B MpPaKTH4e-
CKOil 1eITeJIbHOCTH M NOBCEJHEeB-
HOM KU3HH:

® Ui NPaKTUYECKUX PAcyeToB IO
dopmynam, BkItoyast (GopMyIbl, CO-
JiepIKalIie CTEeTeHU, PajuKaibl, JO-
rapumMbl U TPUTOHOMETPUUECKUE
(GyHKIMM, UCTONb3ys HpU HEOOXO-
JMMOCTH CIIPAaBOYHbIE MaTepUalbl U
NpOCTEHIINE BBIYUCIUTEIBHBIE YCT-
poicTBa.

DyHKIUHN U TPaQUKH

yMeTh:

® BBHIUUCIATH 3HAa4YCHHE (YHKIHUU
0 33/ITaHHOMY 3HAYEHHUIO apryMeHTa
OpU Pa3IUYHBIX CIIOCO0aX 3alaHus
byHKIINN,

® OIpeneNisITh OCHOBHBIE CBOMCTBA
YHUCIOBBIX (YHKUUH, WILTIOCTPUPO-
BaTh UX Ha rpaduKax;

® CTpPOUTHb TpapuKH H3YUYEHHBIX
(GYyHKIWH, WLTFOCTPUPOBATH IO Tpa-
¢uKy cBOICTBa  BIIEMEHTAPHBIX
byHKIINI;

® UCMOJb30BATH MOHATHE QYHKIIUU
JUIsL OTIMCaHMS U aHaJIN3a 3aBUCUMO-
CTEH BEIIMYHH;

HCNOJb30BATHh  NpHOOpPeTeHHbIE
3HAaHUS W YMEHHsl B NpaKTHYe-
CKOIl 1eiTeJIbHOCTH M TOBCEIHEB-

AJITEBPA

yMeThb:

e BBLINOJHAET apupMeTHuyecKue aeil-
CTBUSI HaJl YMCIIAMH, COYETas yCTHBIE
U THCbMEHHBIE TPUEMBI; HAXOJUTh
NpUOIMKEHHbIE 3HAUYEHUS! BEIMYUH U
MOTPEUIHOCTH ~ BBIYUCICHHNA  (abco-
JIOTHAsE U OTHOCHUTEINbHAs); CpPaBHU-
BaTh YHMCJIOBBIC BBIPAKECHMUS;

® HaxOJIUT 3HAYEHUS KOpHS, CTere-
HU, Jorapudma, TPUrOHOMETPUUYECKUX
BBIPAKEHUII Ha OCHOBE OIpeieeHus,
UCIOJNIb3YSl MPU HEOOXOAMMOCTH HWH-
CTPYMEHTAJIbHBIE CPEACTBA; I0JIb30-
BaThCs MPUOIMHKCHHOW OIICHKOW IpH
MIPaKTUYECKUX PACUETAX;

e BBINOJHAET NpeoOpa3oBaHUs BbI-
pakeHHui, mMpuUMeHss (GopMyIbl, CBs-
3aHHBIE CO CBOMCTBAMHU CTEIEHEH, J10-

rapu(Mos, TPUTOHOMETPUYECKUX
yHKmmit;
HCI0JIb30BATh npuodpeTeHHbIe

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

® [pUMEHSeT I TPaKTHYECKUX
pacueToB 1O (QopMynaM, BKIIOYas
(dbopMyIibl, conepiKalue CTENeHH, pa-
JIMKaJIbl, JOTapu(Mbl U TPUTOHOMET-
pudeckue (QyHKIUHM, HUCIONB3Yys TPU
HEOO0XO/JMMOCTH CIIPaBOYHBIE Mare-
pHaibl ¥ TPOCTEHIINE BBIYUCIUATENb-
HBIE YCTpOHCTBA.

DyHKIUH U TPaGuUKHU

yMeTh!

® BBHIUUCIISICT 3HaUCHHE (QYHKIMH TI0
3aJlaHHOMY 3HAYEHHUIO apryMeHTa MpHu
pa3IUYHBIX crocobax 3alaHus (QyHK-
o,

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

e cTpouT TpapUKM  HM3YYEHHBIX
GyHKIUH, WUIIOCTPUPOBATh IO Tpa-
(¢uKy CBOHCTBA 3J€MEHTapHBIX (PYHK-
LU

® UCMONb3yeT TMOHATHE (YHKIHUU
JUIL ONMCAHMA M aHaJn3a 3aBUCHMO-
CTEH BEJINYNH,

HCNOJIb30BATh npuodpeTeHHbIe
3HAHUS M YMEHHUS] B NPAKTHYECKOMH
HeATeJIbHOCTH M TOBCEeIHEBHOI

OneHka yMeHu# npu
pelIeHnH 3a1a4.
Habmronenue 3a ne-
MOHCTpALMEN BIIa-
JICHUS YMEHUSIMH.
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HOM KU3HH!

e Uil ONHCAaHMS C IIOMOLIBIO
(GyHKUMH  pasiWYHBIX  3aBHCHMO-
CTEH, IpeJCTaBIeHUA HUX TIpaduue-
CKH, UHTEPIIPETAIIH TPAPHUKOB.
Hayana matemMaTH4yecKoro aHajiu-
3a

yYMeTh:

® HaxOIuUThb IIPOU3BOJHBIE 3Jie-
MEHTApHBIX ()YHKIIHIA;

® UCMOJb30BATh NIPOU3BOIHYIO IS
W3Yy4YeHUs CBOMCTB (YHKIHMH WU TIO-
CTPOCHUS TPA(PHKOB;

® [IPUMEHATh IMPOU3BOJHYIO JUIs
IPOBEIECHUS TMPUOIMKEHHBIX  BBbI-
YUCIIEHUHM, pelars 3a7adyd I[pu-
KJIQJIHOTO XapaKkTepa Ha Haxoxne-
HUE HauOOJIBLIET0 M HAaUMEHBIIETO
3HAYEHHUS;

® BBIYHUCIATH B MPOCTEHIIMX CIY-
yasx IJIOU[aJAd U 0ObEMBI C UCIOJIb-
30BaHUEM OIIPEJEIEHHOIO HHTerpa-
na;

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

e pelleHHs NPUKIAJHBIX 3a/1ad, B
TOM yucie COLIMATIbHO-
SKOHOMHYECKUX U (U3UYECKUX, Ha
HauOOoNbIlINEe U HAUMEHbIINE 3Haye-
HUS, Ha HAaxXOXICHHE CKOPOCTH H
YCKOpEHHUS.

YpaBHeHus U HepaBEeHCTBA

yMeETBb:

e pemarh palMoHalbHbIE, TOKa3a-
TeJIbHBIE, JIorapu(pMUYECKue, TpHU-
TOHOMETPUYECKUE YpPaBHEHHUS, CBO-
JIuyecs: K JMHEWHBIM M KBajapart-
HBbIM, a TaK)X€ aHaJIOrMYHbIE Hepa-
BEHCTBA U CUCTEMBI;

® CIOJIb30BaTh IpaduyecKkuil me-
TOJ peIleHus] ypaBHEHUH U Hepa-
BEHCTB;

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

® COCTaBJIATH U pEIIaTh YPABHEHUS
U HEpPABEHCTBA, CBS3bIBAIOIIME He-
U3BECTHBIC BEIMYMHBI B TEKCTOBBIX
(B TOM 4mCIIe MPUKIIAIHBIX ) 3a/1a4ax.
HCNOJIb30BATh  NPHOOpPeTeHHbIE
3HAaHUS W YMEHHsl B NpPaKTH4e-

KU3HH!

® OINUCHIBAET C MOMOIIBIO (HYHKIIMHA
pa3IMYHBIX 3aBHUCHUMOCTEM, MpencTaB-
JeHUs MX Tpaduueckd, HUHTEpIpeTa-
UH rpauKoB.

Havajia MmaTeMaTH4eCKOI0 aHAJIN3a
yMeThb:

® HaxOIUT IPOU3BOJHBIC DJICMEH-
TapHBIX (QYHKIIHH;

® CIOJIB3YET IMPOU3BOJIHYIO  AJIs
W3y4eHHUs] CBOMCTB (YHKUMH U TIO-
CTpOEHUs Ipa(UKOB;

® I[IPUMEHSET IPOU3BOJHYIO  AJIs
MPOBEACHUST TPUOTMKEHHBIX BBIYHC-
JICHUH, pelaTh 3aJadd INPUKIIAJTHOTO
XapakTepa Ha HaXOXJICHHUE HaMOOIb-
LIET0 U HAUMEHBUIETO 3HAYEHUS;

® BBIUHCIACT B NPOCTEHIIMX Clyda-
SIX IUIOIAAN U 0OBEMBI C UCIIOJIb30BaA-
HUEM OIIPEEICHHOI0 NHTETpala;
HCII0JIL30BATH npuodpeTeHHbIe
3HAHUSI U YMEHHMS B NPAKTHYECKOM
AeAITEJIbHOCTH M TOBCEeJIHEBHOM
KU3HH JUIS:

® UCIOJIb3YET pElIeHUs NpUKIaI-
HBIX 3aJa4, B TOM 4YHCJIE€ COLUAIbHO-
SKOHOMMYECKUX U (UBNYECKUX, Ha
HauOoNbIIMEe U HaUMEHbIINE 3Haue-
HUS, Ha HaXO0XJEHHE CKOPOCTH U ycC-
KOPEHHSL.

YpaBHeHus U HepaBeHCTBa

yMeEThb:

e pemaeT palMoOHaNbHbIE, IOKa3a-
TeNbHbIE, JOTapU(PMHUUECKHUEe, TPUTO-
HOMETPUYECKUE YpPaBHEHUS, CBOJS-
1IMecst K JIMHEWHBIM U KBaJpaTHBIM, a
TAaK)K€ AHAJIOTMYHBIE HEPABEHCTBA M
CHUCTEMBI;

® UCMONb3yeT rpaduuecKuil MeToJ
pellIeHNs ypaBHEHUIN U HEPABEHCTB;

e u300pa’kaeT Ha KOOPAWHATHOM
IIJIOCKOCTH PEUICHUs ypaBHEHWH, He-
PaBEHCTB M CHCTEM C JByMS HEM3-
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
JNeATEeJIbHOCTH M IOBCEeIHEBHOM
KU3HM:

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

e IS TIOCTPOEHHUSI U UCCIIEeOBa-
HUSL TPOCTEHIIMX MaTeMaTHUYECKUX
MOJEIICH.

KOMBHUHATOPUKA, CTATHU-
CTUKA U TEOPUSA BEPOSAT-
HOCTEM

yMeEThb:

e pemarh MpocTeilne KoOMOHHa-
TOpPHBIE 33aJjaud METOJO0M Iepedopa,
a TakXKe C HCII0JIb30BAHUEM H3BECT-
HBIX (popMyiT;

® BBIYKCIATH B MPOCTEHIIMX CITY-
YasiX BEPOSTHOCTH COOBITHH Ha OC-
HOBE IOJICUeTa YUCIIA UCXO/IOB;
HCIOJIB30BATh  NpHOOpeTeHHbIe
3HAHUSI U YMEHUSI B NpaKTHye-
CKOH /1esiTeJIbHOCTH M TOBCEe/HEeB-
HOM KU3HM:

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

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

yMeTh:

® pacrmo3HaBaTh Ha YepTekKax H
MOJIESIX TPOCTPAHCTBEHHBIE (Op-
MBI, COOTHOCHTH TpPEXMEpHBIE O00b-
€KTBl C UX OINHUCAHUSIMU, U300paxe-
HUSIMU;

® ONUCHIBATh B3aMMHOE PaCIOJIO-
JKEHHWE TIPSAMBIX U IIJIOCKOCTEH B
MPOCTPAHCTBE,  ApPTyMEHTHPOBATh
CBOM CYXJeHus 00 3TOM pacmoio-
KEHUH;

® QHWIM3UPOBATh B MPOCTEHIINX
ClIy4asiX B3aWMHOE paclOJOKEHUE
00BEKTOB B IPOCTPAHCTBE;

® U300paxaTb OCHOBHBIE MHOTO-
TPAaHHUKUA U KPYTJIBIE TeNa; BBIMOJI-
HSTH YEPTEKU O YCIOBUSM 33]1aY;

® CTPOUTHh MPOCTEUIINE CEUYEHUS
Ky0a, IPU3MBI, TUPAMU/IBL;

e pemiath IUIAHUMETPUYECKUE U
IPOCTEHIINE  CTEPEOMETPUUECKUE
3aJaud Ha HaXO0XJECHHWE TeOMETpH-
YeCKMX BETUYMH (AJIUH, YTJIOB,
rIomasaei, o0eMoB);

® HCIONB30BaTh TIPU  PEHICHUH
CTEpEOMETPUYECKUX 3a7ad TIUIaHU-
MeTpuyeckue GakTbl U METO/IbI;

® [POBOJUTH JIOKa3aTeJIbHbIE pac-

MPOCTEHIINX MaTEeMaTHUYEeCKUX MOJIe-
JEeN.

KOMBHUHATOPUKA, CTATH-
CTHUKA U TEOPUSA BEPOST-
HOCTEM

yMeTh:

e pemaer mpocTeillmue KoMOMHa-
TOpHBIEC 33/71a4U METOJIOM Tepedopa, a
TaKXe C HMCIIOJIb30BAHUEM H3BECTHBIX
hopmys;

e BBIUKCIACT B NPOCTEHIIMX CiIyYa-
X BEPOSTHOCTH COOBITHI Ha OCHOBE
MOJICYETa YHCIia UCXOOB;
UCNOJb30BATh npuodpeTeHHbIe
3HAHUSI U YMEHHMS B NPAKTHYECKOM
AeATEeIbHOCTH W  TOBCEIHEBHOI
JKU3HM:

® UCIOJIb3YET JUIsl aHallu3a pealb-
HBIX YHCJIOBBIX JaHHBIX, TPEICTaB-
JICHHBIX B BUJIE€ JUarpamm, rpadukos;
e aHATM3UpPYeT MHPOPMALUIO CTATH-
CTHYECKOI'0 XapakTepa.
IF'EOMETPUA

yMeThb:

® pacrmo3HaeT Ha 4epTekax U Moje-
JSX TMPOCTPAHCTBEHHBIE (DOPMBI; CO-
OTHOCUTBH TPEXMEpHBIE OOBEKTHI C UX
OTHMCAHUSAMHU, U300pAKECHUSIMH,

® OMNHKCHIBAET B3aMMHOE PACIOJIONKE-
HUE TPSAMBIX U IUIOCKOCTEH B MpoO-
CTpaHCTBE, apryMEHTHPOBaTh CBOHU
CYXJIEHUS 00 3TOM PaCHOJIOKEHUH;

® AHATM3UPYET B MPOCTEHIIHNX CIy-
YasiX B3aHMHOE PAcIONIOXKEHHE 00BEK-
TOB B MPOCTPAHCTBE;

® U300pa)kaeT OCHOBHBIE MHOTO-
TPAaHHUKH W KPYIJbIe Tela; BBINOJI-
HATH YEPTEXKHU 0 YCIOBUSAM 33]1aY;

® CTPOUT MPOCTEUIIHNE CEUYECHUS KY-
0a, MPU3MBI, TUPAMU/IBI,

e pemaeT IJIAHUMETPUYECKHE U
MPOCTEHIINE CTEpPeOMETpUUYECKUE 3a-
a4l Ha HaxOXJICHUE TeOMeTpHue-
CKUX BEJIWYUH (JUIMH, YTJIOB, IJIOIIa-
nei, 00beMOB);

® UCMOJb3yeT MpH pEIIeHUH CTe-
pEOMETPUYECKUX 3ajau IIaHUMETpPHU-
geckue (PaKThl U METOJIBI,

® [POBOJUT JOKa3aTelbHbIE paccy-
KJIEHUS B XOJI€ peIlIeHHs 3a1a4;
HCI0JIL30BATH npuodpeTeHHbIe
3HAHUSI U YMEHHS B NMPAKTHYECKOi
AeITeJIbHOCTH M TOBCEeIHEBHOM
JKHU3HH:
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CYXKICHHMS B XOJI€ PELleHus 3ajay;
HCMOJb30BATh  NPHOOPeTEeHHbIE
3HAHUSI U YMeHHSl B NpaKTHYe-
CKOH /1esITeJIbHOCTH M TOBCEHEeB-
HOM KU3HM:

e Ui HCCIeNOoBaHUS (MOJEIHMPO-
BaHUSI) HECJIOKHBIX MPAKTUUECKUX
CUTyalldii Ha OCHOBE MW3yYCHHBIX
dbopmyn 1 CBOUCTB (uryp;

e BBIYHCIEHUS 00BEMOB U IUIONIA-
JIed MOBEPXHOCTEH MPOCTPAHCTBEH-
HBIX TeJI TpHU PEIICHUH IpaKTUye-
CKHUX 3aJla4, UCTOJIb3Ys IPpU HE0OXO-
JTUMOCTH CIPABOYHUKU M BBIUYUCIIHU-
TEJIbHBIC YCTPONCTBA.

® BHINOJHSACT HCCIENOBaHUS (MOJie-
JTUPOBAHKUE) HECIOXKHBIX MpPaKTHYE-
CKUX CHUTYyalluli Ha OCHOBE M3yYEHHBIX
dhopmys u CBOMCTB GuUryp

® BBIYKCISACT OOBEMBI W IUIOMIAIH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX
TEJI MPH PEHICHUU MPAKTUYCCKUX 3a-
Jad, WCIONB3ysS TPH HEOOXOAMMOCTH
CIPAaBOYHUKH W  BBIYHACIUTEIBHBIC
YCTPOMCTBA.
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOU JEATEJBHOCTHU

CTYAEHTOB

Conep:xanne o0y4eHus

XapaKTepUCTHKA OCHOBHBIX BH/0B /1eSITEJbHOCTH CTY/ICeHTOB
(Ha ypoBHe y4eOHBIX AeiicTBHIl)

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 crnenunaiabHocted CITO

AJITEBPA

Pa3BuTne nmoHATHSA 0 YHCIIE

BrinonHenune apudMeTHUeCKUX 1eHCTBUN HaJ YUCIaAMH, coOdeTas
YCTHBIE U TIUCbMEHHBIE IPUEMBI.

HaxoxnaeHue npuOJMIKEHHBIX 3HAYEHMH BEIMYMH U MOTPELIHO-
CTe BBIYMCICHUN (A0COTIOTHOW M OTHOCHUTEIBHOM); CpaBHECHUE
YUCJIOBBIX BBIPAXKECHUH.

Haxoxnenue omnOok B mpeoOpa3oBaHUAX U BBIYUCICHUAX (OTHO-
CUTCSI KO BCEM IIYHKTaM MPOIrPaMMBbl)

Kopnu, crenenwu, nora-
pUGMBI

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

@opmMynUpOBaHUE ONPEECIECHUS KOPHSI U CBOMCTB KOpHEU. BbI-
YUCJICHUE U CPABHEHHME KOPHEN, BBIIIOJTHEHUE IPUKUIKN 3HAYCHUS
kopHs. [IpeoOpa3oBaHue YUCIOBBIX M OYKBEHHBIX BBIPAXKCHUH,
coZepKaluX paJuKasl.

BrinosiHeHue pacueToB 1o GgopmyiiaM, colepKalluM paguKaibl,
OCYIIECTBIISAA HEOOXO0JUMBbIE TOJACTAHOBKU U MpeoOpa3oBaHuUs.
Onpenenenrue paBHOCUIBHOCTHU BhIpaKEHUM ¢ pagukanamu. Pemnie-
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 BUJI€ CTENIEHU C APOOHBIM MO-
KaszaTeleM U Hao0OopoT.

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

IIpeobpazoBaHue YNCIOBBIX U OYKBEHHBIX BBIPAKEHUI, comepxa-
IUX CTENEHU, NPUMEHS CBOMCTBA. Penmenne 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

Brinonnenune npeobpa3zoBaHuil BeIpakeHU, IpuMeHeHne Gopmy,
CBSI3aHHBIX CO CBOWCTBAMU CTEIEHEN U JTorapu(MOB.
Omnpenenenue 00JaCcTU TOMYCTUMBIX 3HAUEHUN JTOTapuPMUUECKO-
ro BelpakeHusd. Pemnenue norapupMuueckux ypaBHeHUM

OCHOBBI TPUTOHOMETPHUH

OCHOBHBIE TOHATHUSA

N3ydyeHnue paguaHHOro MeTo/la U3MEPEHUS YII0B BpPALEHUS U UX
CBSI3U € rpajaycHoil Mepoii. M300pakeHne yriioB BpallleHus Ha OK-
PY)KHOCTHU, COOTHCCCHUC BCIUYNHBI yIJjla C €TI0 PACIIOJIOXKCHUCM.
dopMyIHpPOBaHUE ONPEACTCHUN TPUTOHOMETPHUUECKUX (YHKITUN
JUISL YIJI0B IIOBOPOTA M OCTPBIX YIVIOB MPSIMOYIOJIEHOIO TP E€YIrOJb-
HHUKA U 00BbSICHEHHE UX B3aMMOCBS3HU
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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

N3yueHune oCHOBHBIX (HOPMYJI TPUTOHOMETPUH: (HOPMYIIBI CIOXK -
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.

O3HakOMJIEHHE CO CBOWCTBAMU CUMMETPUH TOYEK HA €IMHUYHOU
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.

[IpuMeneHue oOWUX METOJOB PEIIEHHUS ypaBHEHUH (IpUBeneHHUE
K JIMHEMHOMY, KBaJpaTHOMY, METOJ PAa3JIOKCHUS HA MHOXKUTEIH,
3aMEeHbl MEPEMEHHON) MpU PEIIEHUH TPUTOHOMETPUUECKUX ypaB-
HEHHUI. YMEHHE OTMeYaTh Ha KPYre pelIeHUs NPOCTEUIINX TPUT O-
HOMETPUUYECKUX HEPABEHCTB

ApKcHUHYC, apKKOCUHYC,
apKTaHI'€HC Yucia

O3HaKOMJICHHE C MTOHATHEM O0PAaTHBIX TPUTOHOMETPUUYECKUX
GyHKIHH.

N3ydenne onpeneneHuii apkCuHyca, apKKOCHHYCa, apKTaHTeHCa
qucia, opMyIHpOBaHUE UX, N300pakeHHE HA SAMHUYHON OK-
PY>XHOCTH, IPUMEHEHHUE MIPU PEUICHUH YPAaBHEHUN

®YHKIUU, UX CBOUCTBA U TPA®PUKH

DyHKIUH.
[ToHsiTHE O HENPEPBIBHOCTHU
byHKIIUH

O3HaKOMJICHHE C TOHATHEM MTEPEMEHHOH, TPUMEpaMU 3aBUCHUM O-
CTel MeXJly IepeMEeHHbIMHU.

O3HakOMIJICHHE C TOHATHEM I'paduKa, onpeaeseHne MpUHAIIE K-
HOCTHU TOYKM Ipaduky pyHkuuu. Onpenenenue no gopmyJe npo-
cTeiiiel 3aBUCUMOCTH, BUJ1a ee rpaduka. Beipaxenue no gopmy-
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 3aBUCHUMOCTEN B pe-
aJbHBIX MPOLECCAX U SBJIE-
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 TMHEHHON, KyCOUHO-TMHEHHOH, 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 npeobpasoBanuii rpaduka GQyHKIHUH

O6paTHble HyHKIIUU

N3ydenne noHaTus oopaTHoil GyHKIMHU, ONpereeHne BUIa U Mo-
cTpoeHue rpaduka oopaTHON QPyHKIIMHU, HAXOXKICHHUE €€ 00JacTh
ompeesIeHusl U 00J1acTH 3HAYEHHUH.

[IpumeHeHue CBOWCTB QYHKIUI IPU UCCIEJOBAHUN YPaBHEHUHN U
peleHnn 3a1a4d Ha 3KcTpeMyM. O3HaKOMJIEHHUE C MTOHATHEM CIIOXK-
HOW QYHKIUH
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CreneHHbIe, OKA3aTCIb-
HBIC, JOTapUPMHUIECKHUE U
TPUTOHOMETPUUECKHE
dbyukmuu. O6paTHBIE TPH-
rOHOMETpUYEeCKHe (yHK-
1097031

Brruncnenue 3HaueHnit pyHKmuii mo 3HaueHuro aprymenTa. Omnpe-
JeJIeHUE MOJIOKEHUs TOUKU Ha rpaduke Mo ee KOOpJAUHATaM U Ha-
ob6opor.

Hcnonp3oBanue cBOUCTB GYHKIIUN A1l CPAaBHEHHUSI 3HAUYCHUM CTe-
MeHel u Jorapudmos.

[Toctpoenue rpadukoB CTENEHHBIX U JIorapupmMuueckux GyHK-
LU.

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

O3HakOMJIEHUE C TTOHATUEM HENPEePHIBHON MEPUOAUYECKON PYyHK-
uuu, GopMyIUpPOBAHNE CBOWCTB CUHYCA M KOCHHYCA, TOCTPOCHHUE
uX rpauKoOB.

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

O3HakoOMIIEHUE C TOHATHUEM Pa3pbIBHON MEPUOANYECKON PyHKIIUH,
dbopmMyIHpoBaHUE CBOMCTB TAHT€HCA U KOTAHTEHCA, IIOCTPOCHHE
UX TpaUKOB.

[IpumeHneHue cBOWCTB PyHKIUH AJIsl CpPaBHEHUS 3HAUEHUU TPUT O-
HOMETPUYECKUX (PYHKIUN, PEIICHUS] TPUTOHOMETPUYECKUX ypaB-
HeHull. [loctpoenue rpadkoB 0OpaTHBIX TPUTOHOMETPUUECKHUX
GbyHKUMH U onpeaeneHue Mo rpadukamMm Ux CBOUCTB.

Brinmonnenune npeobpa3oBanus rpadukoB

HAYAJIA MATEMATHYECKOT'O AHAJIM3A

IlocnenoBarenbHOCTH

O3HakoMIIEHHE C MOHATUEM UYUCIOBOW MOCIEJ0BATEIBHOCTH, CIO-
cobamu ee 3aJaHUsl, BBIYUCICHUSIMU €€ YJICHOB.

O3HakoMIIEHHE C IOHATHEM Ipejena nociaegoBareabHocT. 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
yObIBaronell reOMeTpUUECKON MPOrpeccuu

IIpousBoHas u ee npu-
MEHEHUE

O3HakoOMJIEHUE C TOHATHEM IPOU3BOJHOM.

N3yuenue u popMynupoBaHrue ee MEXaHUUYECKOTO U T€OMETpHYe-
CKOTO CMBbICJIa, U3YUYEHHE aJITOPUTMA BBIUUCIICHUSI TPOU3BOIHOM
Ha IIPUMEpE BBIYNCIEHUSI MTHOBEHHOW CKOPOCTH U YIJI0OBOTO KO-
s dunrenTa KkacaTeJIbHOM.

CocraBieHue ypaBHEHUs KacaTelbHOM B 0011eM BUJIE.

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

N3yuenne TeopeM 0 CBSI3M CBOMCTB (PYHKLIMH U IPOU3BOJIHOM,
(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
HanOoJbIIEro, HAMMEHBIIEr0 3HAYEHHUS U Ha HaX0XKJI€HUE dKCTpe-
MyMa

[TepBooOpa3Hasi U UHTE-
rpai

O3HakoMJICHUE C MOHATHEM WHTETpasia U MepBOOOPa3HOM.
W3ydeHnne npaBuiia BEIYMCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona— JleiiOuuiia.

Pemrenne 3a1a4 Ha CBsI3b NEPBOOOPA3HON U €€ MPOU3BOJIHOMN, BBI-
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YUCJIECHNUE EPBOOOPA3HON I JaHHOW (PYyHKIIHH.
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

O3HakoOMJIEHHE C POCTEHIINMH CBEICHUSAMHU O KOPHSAX anredpau-
YECKUX ypaBHEHUH, TOHATUSIMH UCCIIEIOBAHUS YPAaBHEHUHN U CHC-
TEM ypaBHEHUU.

N3ydenne Teopuu paBHOCHJIBHOCTH YPaBHEHHI U €€ MPUMEHEHHUS.
[ToBTOpEHME 3anKCHu pelIeHUs CTaHJAPTHBIX YPAaBHEHUN, IPUEMOB
npeobpa3oBaHusl ypaBHEHUH JJIs1 CBEJCHUS K CTAHJAPTHOMY ypaB-
HEHMUIO.

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

Hcnonb3oBanne CBOWCTB U rpaduKOB (PYHKUIMHA I pelIeHHs
ypaBHeHMH. [IoBTOpeHHEe OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemenne ypaBHEHHI ¢ IPUMEHEHUEM BCEX NMPUEMOB (Pa3oKEeHUS
Ha MHOXMTEJIH, BBEJCHUS HOBBIX HEM3BECTHBIX, IOJCTAHOBKH,
rpaduuecKoro METO1a).

Pemenue cucremM ypaBHEHMH ¢ IPUMEHEHUEM Pa3IMYHBIX CIIOCO-
60B. O3HaKOMJIEHHE C OOUIMMH BONIPOCAMU PEIIEHUsI HEPABEHCTB
U UCTOJIb30BAHUE CBOWCTB U rpapKoB GyHKIM N NPU pelIeHUH
HEepaBeHCTB. Pemenne HEPaBEHCTB U CHCTEM HEPAaBEHCTB C MPH-
MEHEHHUEM pa3IM4YHBIX CIIOCOOO0B.

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

SJEMEHTHI KOMBHUH

ATOPUKHU, TEOPUU BEPOSITHOCTEW U CTATUCTUKHA

OCHOBHBIE MOHATHUSA KOM-
OMHATOPUKH

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

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

O3HakoOMIIeHUE C TOHATUSAMHU KOMOMHATOPUKH: pa3MelIeHUsIMU,
COYETaHUSIMU, IEPECTAaHOBKAMH U (POPMYJIAMU 151 UX BBIYUCIIC-
Husi. OObsiCHEHUE U TpUMEHEeHUEe POpMYIT ISl BBIYUCICHUS pa3-
MEIIEHUH, TEPECTAHOBOK M COUYETAaHUW NPU PEIICHUH 3a]1ay.
O3nakomienue ¢ 6uHoMoM HrroToHa U TpeyronsHukom [lackamns.
Pemenne npakTUUecKuX 3ajad C UCIMOJIb30BAHUEM MTOHATHMN U
MpaBUIl KOMOUHATOPUKHU

DJIEMEHTBI TEOPUU BEPOAT-
HOCTEH

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

PaccMmoTpenne npumMepoB BBIUUCIECHUS BEpOSTHOCTEN. Pemenne
3a7]a4 Ha BBIYMCIICHUE BEPOSTHOCTEH 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 ¥ MJIOCKOCTH B MPO-
CTpaHCTBE

®opMyIMpOBKa U MIPUBEACHUE A0KA3ATEIbCTB IPU3HAKOB B3a-
UMHOI'0O PACIIOJIOKEHHUS NIPSAMBIX U INIOCKOCTeN. PacniosHaBanue
Ha 4epTeXax U MOAENIAX Pa3IUYHBIX CIy4aeB B3aMMHOIO pac-
MIOJI0KEHHUS MPSAMBIX U IJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX
cyxjaeHuil. DopmyiupoBaHue onpeacIeHU, TPU3HAKOB U
CBOMCTB IapaJlJIeJIbHBIX U MEPIEHAUKYIAPHBIX INIOCKOCTEH,
JBYTPaHHBIX U JUHEHUHBIX YIJIOB.

BrinosiHEHHE TOCTPOEHUS YII0B MEXAY NPAMBIMU, IPAMON U
IJIOCKOCTBI0, MEXY IIJIOCKOCTAMHU I10 ONIMCAHUIO U PaCIO3Ha-
BaHUE UX HAa MOJEIAX.

IIpruMeHeHue IPU3HAKOB U CBOWCTB PACIOJI0KEHUS MPAMBIX U
IJIOCKOCTEN NpHU pelIeHUH 3a1ad.

N300pakeHne Ha pUCYHKaX U KOHCTPYMPOBAHHUE HA MOJEIAX
NEPIEHUKYISIPOB U HAKJIOHHBIX K IIJIOCKOCTH, IPSAMBIX, IapaJi-
JEJIbHBIX MJIOCKOCTEMN, YITI0B MEXAY NPAMOMN U IUIOCKOCTBIO U
000CHOBaHUE MMOCTPOCHHUS.

Pemenne 3ana4 Ha BBIYMCIEHUE T€OMETPUUECKUX BEJIUUYHH.
OnuceiBaHUE pACCTOSAHUSA OT TOYKH J0 IIOCKOCTHU, OT IPAMOMU
J10 IIOCKOCTH, MEXKY INIOCKOCTSIMH, MEKY CKPEIIMBAIOL]H-
MHUCS NPSIMBIMH, M€Ky IPOU3BOJILHBIMU (UTYpaMH B IIPO-
CTpPaHCTBE.

®opmynupoBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O pac-
CTOSIHUSIX (TEOpEeM CyILIeCTBOBAaHMS, CBOMCTBA).

N3o00pakeHne Ha YepTexKax U MOJEIAX PACCTOSHHUSI U 00OOCHO-
BaHUE CBOUX Cy)JaeHUU. OnpeneneHne U BBIUUCIEHUE PACCTO -
HUM B mpocTpaHcTBe. [Ipumenenne popmyn u TeopeM ImiIaHu-
METPHU [ pELICHUS 3a7ay.

O3HakoMJIEHHE C TOHATUEM Napajlje]IbHOTO MPOEKTUPOBAHUS 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 MHOTOTPAHHU-
KOB, IEPEYUCIICHUE UX DIIEMEHTOB U CBOWCTB.

N300pakeHre MHOTOTPAaHHHUKOB UM BBITIOJIHEHUE MTOCTPOEHHUS Ha
M300paxeHUSIX U MOJIENISIX MHOTOTPAaHHUKOB.

BrrunciieHue TUHEHHBIX 2JIEMEHTOB U YIJIOB B IIPOCTPAHCTBEH-
HBIX KOH(QUTYpalUsiX, apryMEHTUPOBAHUE CBOUX CYXKICHUH.
XapakTepucTHKa U H300pakeHne CeueHus, pa3BePTKH MHOTO-
TPaHHUKOB, BBIYHCIICHUE TJI0NIAJIEN TOBEPXHOCTEH.
[TocTpoeHue npocTedmnx ceueHuit kyoa, mpu3Mbl, TUPAMHUIBIL.
[IpumeHeHue pakToOB U CBEACHUM U3 MIaHUMETPUH.
O3HakoMIIeHHE C BUJAaMU CUMMETPUN B IPOCTPAaHCTBE, (popmy-
JUPOBAHUE ONPEIEICHUN U CBOMCTB. XapaKTepUCTUKA CUMMET-
PHM TEJ BpalleHUs U MHOIOIPaHHUKOB.

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

N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB M BBIIIOJIHEHUE PHU-
CYHKOB I10 YCJIOBMSIM 3aJ1a4

Tesla 1 MOBEPXHOCTH Bpalle-
HHUS

O3HakoMJICHHE C BUAAMU TeJl BpalleHus, GOpMYyJIUpPOBAHHE UX
OMpEJICTICHUIN U CBOWCTB.
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@®opmynupoBaHUE TEOPEM O CEUEHUU MIapa IJIOCKOCTHIO U
IJIOCKOCTH, KacaTelbHOH K cdepe.

XapakTepucTUKa U U300pakeHHe Tell BpallleHHs, UX 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, KOMOMHAIUIO TEJl.

N300pakeHre OCHOBHBIX KPYIVIBIX T€J U BBIIOJHEHUE PUCYHKA
110 yCJIOBUIO 3aJ1a4u

W3MmepeHust B reoMeTpuu

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

Pemenue 3aiayd Ha BbIYMCIIEHUE IJI0IIAAEH IIOCKUX QUIyp ¢
IPUMEHEHUEM COOTBETCTBYIOIUX POPMYI U (PaKTOB U3 TUIAHHU-
MeTpuHu. M3ydeHue TeopeM o BBIUUCICHUU 00BEMOB IIPOCTPaH-
CTBEHHBIX TeJ, peUIEHHUE 3a7a4 Ha IpUMeHEeHHE (POPMYJ Bbl-
yycieHus o0beMoB. M3yuenue ¢popmyi i1 BBIUUCIECHUS 1J10-
11ajiedl MOBEPXHOCTEN MHOTOTPAHHUKOB U TEJI BPAILCHHUS.
O3HakOMJIEHHE C METOJOM BBIUYMCICHUS IUIOIIAAN TIOBEPXHOCTH
ctheprl. Pemenue 3amad Ha BRIYMCICHUE TUIOMANEH 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, HaXO0XJECHUE KOOpIU-
HAT TOYEK.

Haxoxnenue ypaBHEeHUI OKPYKHOCTH, CQEpbI, MIIOCKOCTH.
BrrunciieHue pacCTOSHUN MEXIY TOUKAMH.

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

IIpuMeHeHue Teopun NpHU PEUIEHUH 3a7ad Ha JEUCTBUS C BEK-
TopaMu. M3yd4eHue CKalasspHOTO IMPOU3BEICHUS BEKTOPOB, BEK-
TOPHOT'O YPAaBHEHHS NPAMOM M NIOCKOCTU. IIpumeHeHue Teo-
pHUM IIpU PELICHUM 3a7ay Ha NEUCTBUSA C BEKTOpPaMH, KOOpIAH-
HATHBIA METOJl, IPUMEHEHHNE BEKTOPOB ISl BBIYMCIICHUS BEJIH-
YUH YIJ0B U paccTossHMN. O3HAaKOMIIEHHE C JI0Ka3aTeJIbCTBaMU
TEOPEM CTEPEOMETPUH O B3aMMHOM PACIIOJIOKEHHUHU HPSIMBIX H
IIOCKOCTEH € UCII0JIb30BAHUEM BEKTOPOB
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HNPUMEPHBIE TEMbI PE®@PEPATOB (10OKJIALOB),
NCCIEJOBATEJIBCKUX NTPOEKTOB

HenpepsiBHBIC 1pO0OH.

[IpumeHeHune CIOXKHBIX TPOIEHTOB B 9dKOHOMHYECKUX pacyeTax.
[TapannenbHOE TPOESKTUPOBAHUE.

Cpennue 3HaUYCHUS U UX IPUMEHEHHUE B CTaTUCTHKE.
BekTopHoe 3a1anue nNpsiMbIX U IJIOCKOCTEH B IPOCTPAHCTBE.
CrnoxeHue rapMOHUYECKUX KOoJIeOaHUiA.

I'padmuueckoe pemeHue ypaBHEHHH U HEPABEHCTB.
[IpaBunbHbIC ¥ TONYNPABUIbLHBIE MHOTOTPAHHUKH.
Konuueckue ceyeHust U UX MPUMEHECHHUE B TEXHUKE.

10 [Tonsitue nuddepeHnnana u ero NPUI0KEHHS.

11. Cxembl HOBTOPHBIX UCTIBITAHUN bepHyIn.

12. UccnenoBanue ypaBHEHHUI M HEPABEHCTB C MapaMeTPOM

CoNGIAWLNDE
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