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1. IACHIOPT PABOYEM MPOT'PAMMBI YUEBHOM JUCHUMJIAHBI
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
cnenuanbHoctd 21.02.15 OtkpeiThie ropHBIE padOThHI, B MpeAesiax OCBOSCHUS OCHOBHOW mpodeccuo-
HabHON 0Opa3oBatenbHOl mporpamMMbl CITO Ha 6a3e ocCHOBHOrO 0011ero 00pa3oBaHus IPpU MOATOTOB-
K€ CHELUAJINCTOB CPEAHETO 3BEHA.

[Iporpamma pa3spabotana Ha ocHoBe TpeOoBaHuii PI'OC cpegHero oOmiero oOpa3oBaHUS,
NPEIbABISEMBIX K CTPYKTYpE, COIEPIKaHUIO U pe3ybTaTaM OCBOSHUS y4eOHOW qUCIUIUIMHBEL «MaTtema-
THUKa», B COOTBETCTBUH C PexoMeHIanusMu MO0 OpraHu3aliy MOJIy4eHHUsl CpelHero ooiero odpa3zoBa-
HUS B IIpeJiesiax OCBOEHUS 00pa30BaTeIbHBIX IPOTPAMM CPEAHET0 MPOPEeCCHOHATBLHOIO 00pa3oBaHus Ha
0a3e OCHOBHOT'O 00IIIer0 00pa3oBaHUs C y4eTOM TpeOoBaHMH (henepanbHBIX TOCYIapCTBEHHBIX 00pa3o-
BaTENbHBIX CTAHIAPTOB M MOTyYaeMOi MpOoPecCuy WK CIIENUAIBHOCTH CPETHETO MPOPeCcCHOHATHLHOTO
oOpa3oBanus (mucekMo JlemaprameHTa rocy1apcTBEHHON MOJUTHKHU B chepe MOArOTOBKH paboumx 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-METOJIMYECKOTO 00bEIUHEHHS 110 001IeMy 00pa3oBaHuio (MPoToKo oT 28 utoHst 2016 r. Ne 2/16-3).

Martemartuka sBIseTcS (pyHIAaMEHTAIbHON 0011e00pa30oBaTenbHON AUCIUILTUHON CO CIIOKUB-
IIMMCS] YCTOWYMBBIM COJIEP’)KaHHEM U OOIIMMH TPEOOBAHUSAMH K MIOATOTOBKE 00YJAIOIIIXCSI.

B mpodeccnonanbHbix 00pa3oBaTEeIbHBIX OPTraHU3ALUAX, PEATU3YIONUX 00pa30BaTEIbHYIO
nporpamMmy cpeanero oouiero oopasoBanus B npeaenax ocBoeHust OIIOII CIIO na 6a3e 0CHOBHOTO
o0miero oOpazoBaHus, U3yuYeHUE MAaTEMaTHUKU MMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT MPOGUIIS
PO EeCCHOHAIBHOTO 00pa30BaHUsI.

OO0mue 1eny u3ydeHus MaTeMaTUKU TPAAUIIMOHHO PEAM3YIOTCS B YEThIPEX HAMPABICHUSX:

1) obuee mpeacTaBieHue 00 UAEAX U METOJaX MATEMAaTHKU;

2) MHTEJUIEKTyaJbHOE Pa3BUTHUE;

3) oBIaJeHHe HeOOXOAMMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHHSIMU;

4) BOCHIHUTATEIbHOE BO3JCHCTBHE.

[Ipodunuzanus 1meneil MaremMaTHYeCKOro o0Opa3oBaHHS OTpakaeTcs Ha BbIOOpe MpH-
OpPUTETOB B OPraHM3allUM Y4eOHOU JeATEeNbHOCTH OO0YyYaloIMXCsl, & UMEHHO MpealycMaTpUBaeTCs
yCUJIEHHWE W paclIupeHue MPUKIATHOTO XapakTepa H3yYeHHS MaTeMaTHUKHU, MPEeUMYIIeCTBEHHOMN
OpHEHTAIlNU Ha aJTOPUTMHYECKHUI CTHIIb IO3HABATEIBHON JEATEIHHOCTH.

N3yuenne maTeMaTuku Kak mpoduiibHOM 001ieoOpa3oBaTeabHON y4yeOHOW MHUCIUILIMHBL,
yUMTBIBaIOIIEH crieluuKy ocBauBaeMbIX crygeHTamu cnenuanbHoctu CI1O, obecnieunBaeTcs:

- BBIOOPOM pa3IMYHBIX MOJAXOA0B K BBEJICHUIO OCHOBHBIX MOHITHH;

- (opMupOBaHMEM CHCTEMbI Y4eOHBIX 3aJaHuil, obOecrnedynBammMX 3PPEeKTUBHOE OCY-
[IECTBIICHHE BHIOPAHHBIX I[E€JIEBBIX YCTAHOBOK;

- oOoramieHHeM CIeKTpa CTWJIed yueOHOW AesTeIbHOCTU 3a CYET COIVIaCOBaHUS C Be-
IYIIUMU AeSTeTbHOCTHBIMU XapaKTepUCTHKAMH BEIOPAHHON CTIEI[UATBbHOCTH.

[IpodunpHas cocraBisiomas oTpa)kaeTcsi B TPeOOBaHUAX K IMOJTOTOBKE OOydarolIMXcs B
4acTH:

- o0mie#l cucTeMbl 3HAHHI: COAepKATEIbHBIE TPHUMEPHI UCITOIH30BaHUS MAaTEMAaTHIECKUX
ujeil 1 MeTo 0B B Mpo(ecCHOHAIBHOM 1eITeNbHOCTH;

- YMEHWIi: pa3inuue B YPOBHE TPEOOBAHHH K CIIOKHOCTH MPUMEHSIEMBIX allTOPUTMOB;

- TMPaKTUYECKOTr'0 MCIOIB30BaHUS MPUOOPETCHHBIX 3HAHUI U YMEHU: HHIAUBUIYaIbHOTO
y4eOHOTO OTBITa B MOCTPOCHUU MAaTEMaTHYECKUX MOJIEJICH, BHITOTHEHHH HCCIIEIOBATEIbCKUX TP O-
€KTOB.

Conepxxanue ydeOHOW AUCHUIUTMHBI pa3pab0TaHO B COOTBETCTBHU C OCHOBHBIMHU COJAEPXKa-
TENbHBIMU JTUHUSIMU 00Y4YEHUSI MATEMaTHKE:

- anreOpauueckas JMHHS, BKIIOYAIOIIas CUCTEMAaTHU3alMI0 CBEICHUM O YhciaxX; U3ydeHue

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); U3y4CHUE HOBBIX BU-
JIOB YHUCJIOBBIX BBIpAXKEHUN 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
CBEICHUI O (PYHKIHUSX, COBEPIICHCTBOBAHHE I'padUyeCKUX yMEHUN; 3HAKOMCTBO C OCHOBHBIMHU
UJEeSIMU U METOJJaMU MAaTeMaTHYECKOro aHalIu3a B 00beMe, MO3BOJISIOIEM UCCIEA0BATh AIEMEHTaP-
Hble (YHKIIMU U pelIaTh NPoCTeile reoMeTpuueckue, puznueckue u Jpyrue NpukiajaHble 3a1a4u;

- JWHUSA ypaBHEHUU M HEPABCHCTB, OCHOBaHHAas Ha MOCTPOCHUU M UCCICAOBAHUU MaTe-
MaTHYECKUX MOJIeINIei, MepeceKaoascs ¢ aaredpaniyeckoil 1 TEOPETUKO-PyHKIIMOHATIBHOW JTUHUS-
MU ¥ BKJIIOYAIOINIasi Pa3BUTHUE U COBEPIICHCTBOBAHHE TEXHUKHU alNreOpamvecKux MpeoOpa3oBaHUIl
JUISl pellieHUs] YpaBHEHHM, HEPaBEHCTB U CUCTEeM; (pOpMHUPOBAHHME CIOCOOHOCTU CTPOUTH U UCCIE0-
BaTh MPOCTEHIIIE MaTEMATHICCKUE MOJICIU MPU PEIICHUN MPUKIQTHBIX 33124, 387124 U3 CMEXKHBIX U
CIeLHAIbHBIX JUCHUILINH;

- TeoMeTpHUYeCKas JIMHUS, BKJIIOYAIOIAsl HATJISIIHBIC MPEICTABICHHUS O MPOCTPAHCTBEH -
HBIX (pUrypax u U3ydeHUE UX CBOICTB, GOPMUPOBAHUE U PA3BUTHE MPOCTPAHCTBEHHOTO BOOOpaxke-
HUS, PA3BUTHE CITIOCOOOB reOMETPUUYSCKUX M3MEPEHUM, KOOPAMHATHOTO U BEKTOPHOTO METOJIOB ISl
pelIeHus MaTeMaTUYeCKUX U MPHUKIATHbIX 3a/1a4;

- CcTOXacTUYecCKas JIMHUsI, OCHOBAHHAS HA Pa3BUTHUU KOMOWHATOPHBIX YMEHHH, MIPECTAB-
JICHUU O BEPOSATHOCTHO-CTATHCTUYECKUX 3aKOHOMEPHOCTAX OKPYKAIOILIEro MUpa.

N3yuenne oOmeoOpa3oBaTenbHOM y4eOHOW mucHuIuimHbl «MaremaTtuka: aiareOpa, Hadama
MaTeMaTHYECKOro0 aHalu3a, TEOMETPHS» 3aBepllaeTcs MOJBEJACHHEM HUTOroB B ¢GopMe dK3aMeHa B
paMKax MPOMEXKYTOUHOM aTTecTalluu CTyIEeHTOB B mpoiecce ocBoenusi ocHopHoit OIIOII CIIO c
noxydeHuem cpennero oomero obpazosanus (IIIICC3).

1.2. MecTto y4eOHOH [AMCUMILUIMHBI B CTPYKTYpe OCHOBHO#i mpodeccuoHATbHOMI
o0pa3oBaTe/ibHOI MPOrpamMMbl. 00111€00pa30BATEIBHBIN K

YyeOHast nucnuruinHa ««MaremaTuka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHalu3a; reo-
METpHUs» ABISETCS y4eOHBIM MPEeaMeTOM 00s3aTenbHON MpeaMeTHON obmacTu «MaTemaTuka U M H-
dbopmaruka» GI'OC cpeanero odmero oopa3oBaHus.

1.3. Hesmn w 3agauym y4eOHOI JAMCUHUILIMHBI - Tpe0OBaHUS K pe3yJbTAaTaM OCBOEHHA
AUCUMILIUHBI:

Pabouas nporpamMMa opueHTHpPOBaHA Ha JOCTUKEHHE CIEIYIOIIMX LEei:

- obecnedyeHne chOpMUPOBAHHOCTH IPEJICTABIEHUN O COLUANBHBIX, KYIbTYPHBIX U UCTOP U-
YeCcKUX (paKTopax CTaHOBJIEHHS MaTEMAaTHKH;

- obecneyeHue cHOPMHUPOBAHHOCTH JIOTUYECKOIO, AITOPUTMUYECKOTO U MAaTEMaTHYECKOTo
MBIIIJICHHUS;

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

- obecnedyeHne cHOpMUPOBAHHOCTH MPEACTABICHUM O MaTeMaTHKe KaK 4acTH OOIIeyuesoBe-
YeCKOM KyJbTYphl, YHUBEPCAJIbHOM $SI3bIKE HAYKH, MO3BOJIAIONIEM ONUCHIBATh U M3y4yaTh peajbHbIE
IIPOLIECCHI U SIBJICHUS.

OcBoenne conepkaHusi ydeOHOU nucuumuimabl «MatemaTuka» oOecrednuBaeT AOCTHKEHHUE
CTYAEHTaMU CIEAYIOUUX pe3yibmamos:

JIMYHOCTHBIX:

- chOpMHUPOBAHHOCTH MPEACTABICHUI O MaTEeMaTHKe KaK YHUBEPCATbHOM S3BIKE HAYKH,
CpEICTBE MOJICIUPOBAHHUS SIBICHUI U MPOILIECCOB, HAEIX U METOJAaX MAaTEMATHKH;

- TIOHMMaHWE 3HAYMMOCTH MaTeMaTUKH ]IS HAYYHO-TEXHHUUYECKOTO mporpecca, copMHpO-
BAHHOCTh OTHOIIEHHUS K MaTe€MaTHKE KaK K 4acTU OOIIeyYeI0BeYECKON KyJIbTYphl Yepe3 3HAKOMCTBO
C UCTOPUEN PA3BUTHS MATEMATUKU, YBOJIIOLMEN MATEMATUUECKUX UJIEH;

- Ppa3BUTHE JOTUYECKOTO MBIIUIEHUS, IPOCTPAHCTBEHHOTO BOOOPaXKEHUS, AITOPUT MUYECKON
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KYJbTYpbl, KpUTHYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOaUMOM s Oyayimieil mpodeccruoHaaIbHOU
JeSITeIbHOCTH, JUIS IPOAOJKCHUS 00pa30BaHUs M CaMOOOpa3 OBaHUS;

- OBJIaJICHME MAaTeMaTHYECKUMU 3HAHUSMH M YMCHHUSIMH, HECOOXOIUMBIMU B TIOBCEIHEBHOU
JKU3HH, JUUII OCBOCHHUS CMEKHBIX €CTCCTBCHHO-HAYYHBIX JUCIUILIMH M JTUCIUILIMH MPOQecCHOHab-
HOT'O ITMKJIA, JJIs TOJydeHusl 00pa3oBaHus B 00JacTiIX, HE TpeOYIOMMX yriyOJIeHHOW MaTeMaThy e-
CKOI IIOATOTOBKH;

- TOTOBHOCTHh M CIOCOOHOCTH K 0Opa3OBaHHIO, B TOM YHCJIE CaMOOOpa3OBaHMIO, HA IMPOT -
JKEHUH BCEH >KHU3HU; CO3HATEIHPHOE OTHOIICHUE K HEMPEPHIBHOMY 00pPa30BAaHUIO KaK YCIOBHIO yC-
MEeITHOW TPO¢eCCUOHATBLHOM M 00IIECTBEHHOMN NS TEIbHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTH K CAMOCTOSITEJIbHOW TBOPUECKOW M OTBETCTBEHHOU JEATENb-
HOCTH;

- TOTOBHOCTh K KOJUICKTMBHOH paboTe, COTPYJAHHYECTBY CO CBEpCTHHKaMH B 00Opa-
30BaTEJIbHOM, OOIIECTBEHHO IOJE3HOH, Y4eOHO-HCCIIeTOBATEIbCKOM, MPOSKTHON M JIPYTHX BHIAX
JIeSITEIIbHOCTH;

- OTHONIIEHHE K MPO(PeCCHOHATBLHOU JESITEILHOCTH KaK BO3MOXXHOCTH yYacTHS B PEIICHUH
JUYHBIX, OOIICCTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MTPOOIIEM;

MeTanpeaMeTHbIX:

- YMEHHE CaMOCTOSITEJIbHO OMPENENISATh eI IEATECIbHOCTH U COCTABJISATH IIAHBI JIESATEN b-
HOCTH, CaMOCTOSITEIIFHO OCYIICCTBJIATh, KOHTPOJIHUPOBATh M KOPPEKTHUPOBATH IEATEIBHOCTH, HC-
MO0JIb30BaTh BCE BO3MOKHbBIE PECYPCHI I JOCTUXKEHHUS TOCTABICHHBIX 1]l U pean3aluy IJIaHOB
JIeSITCIIbHOCTH;, BBIOMPATh YCIEIIHBIC CTPATETHUH B PA3JIUYHBIX CUTYAIUAIX;

- yYMEHHE MPOJYKTUBHO OOMIATHCA U B3aUMOJCHCTBOBATH B IIPOIECCE COBMECTHOM JIesATEIb-
HOCTH, YYUTHIBATh MO3UIIUH JPYTUX YYACTHHKOB JEATEIBHOCTH, YQPEKTUBHO pa3pemiarh KOHPIUK-
THBI;

- BJIAQJICHUE HaBBIKAMHU I103HABATEIBbHOM, y4eOHO-HCCIIEI0BATEIHLCKON W IPOCKTHOW des-
TENbHOCTH, HABBIKAMU pa3pelieHus mpodiemM; CoCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIbHOMY I0-
MCKY METOJIOB PEIICHUs MPAKTUUYECKUX 3aJ]a4, IPUMEHECHHIO PAa3JIUYHBIX METOJIOB TO3HAHUS;

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHOW MH(OPMAIMOHHO-TT03HABATEIbHON es-
TEJIbHOCTH, BKJIFOYAs YMEHUE OPUEHTUPOBATHCS B PA3TUUYHBIX MUCTOUYHHKAX MH(OpMAIMU, KPUTHY €-
CKH OIICHHBATh U MHTEPIPETHPOBATHh MH(DOPMAIHIO, TTOJYIAEMYI0 U3 Pa3IMYHBIX HICTOYHHUKOB;

- BIIaJICHUE SI3BIKOBBIMH CPEJICTBAMH: YMEHHUE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY
3pEHUsl, UCTIOJIb30BaTh aJIEKBAaTHHIE SI3bIKOBBIE CPE/ICTBA;

- BIIaJICHUE HaBBIKAMU IMO3HABATEJIHLHON pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX JEHCT-
BUIl U MBICIUTENBbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHMI, IPAaHUI] CBOETO 3HAHUSA U HE3Ha-
HUSI, HOBBIX MT03HABATENbHBIX 3a71a4 U CPEJACTB IS UX JOCTHUKEHHUS;

- IEJNeYCTPEMJICHHOCTh B TIOMCKAX M MPHUHSATHH PEIICHUH, COOOPa3UTEILHOCTh M HHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHHI; CIOCOOHOCTh BOCTIPUHUMATH KPAacOTy U TapMOHUIO
MHPA;

NnpeIMeTHbIX:

- c(opMUPOBAHHOCTH MPEACTABICHUN O MaTEMAaTUKE KaK YaCTH MHUPOBOM KyJIbTYpPhl U MECTE
MaTeMaTHKH B COBPEMEHHOU IUBIIM3AlNK, CIOCO0AaX OMUCAHUS SBICHUN pealbHOr0 MUpa Ha Ma-
TEMaTHYECKOM SI3BIKE;

- c(opMHUPOBAHHOCTH MPEJACTABICHUI O MaTEMAaTUYECKUX MOHATHAX KaK BaXKHEHIITUX MaTe-
MaTHYECKUX MOJICIISIX, TTO3BOJISIONIUX OMUCHIBATh U M3y4aTh pa3HbIe MPOIECCH U SBJICHUS; TTOHUM a-
HHUE BO3MOKHOCTH aKCMOMATHUYE€CKOTO MOCTPOCHUSI MaTEMaTUUYECKUX TCOPUH;

- BIIaJICHUE METOJIaMH JI0Ka3aTeIbCTB M aJTOPUTMOB pEIICHHS, YMEHUE HX TMPUMEHSTH,
MPOBOJIUTH JOKA3aTeNbHbIE PACCYXKJECHUS B X0/1€ PEIICHUS 3a/1a4;

- BIIaJICHUE CTaHAAPTHBIMU NMPUEMaMH PEIICHUS PAIlHOHAIBHBIX U UPPAIMOHATBHBIX, TTOK a-
3aTebHBIX, CTEMEHHBIX, TPUTOHOMETPHUUECKUX YPABHEHUM U HEPABEHCTB, UX CHUCTEM; MCII0JIb30Ba-
HUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCJIE JIJIS MOWCKA IMYTH PEIICHUS W WJLTIOCTPAIIUU
pelleHusl ypaBHEHUI U HEPABEHCTB;

- c(opMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHIX MAaTEMAaTHYECKOTO aHAIN3a U
UX CBONCTBaX, BJIAJICHHE YMEHHEM XapaKTepH30BaTh MoBeAcHUE (DYHKIUU, MCIOIB30BaHUE TONY-
YEHHBIX 3HAHUU U151 OMIMCAHUS U aHAJIU3a peajibHbIX 3aBUCUMOCTEH;

- BJAJCHUE OCHOBHBIMU MOHITUSMH O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX () HU-
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rypax, UX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTh YMEHHUS PACTIO3HABATH I'€ OMETPHUECCKHUE (PUTY-
pBl HA YepTexkax, MOJAEISIX U B peaIbHOM MHUPE; MIPUMEHEHUE U3YUCHHBIX CBOWCTB T€OMETPUUECKUX
buryp u GopmyI1 s peIeH!sI TEOMETPUUECKUX 3aJ1ad U 3a]1ad ¢ MPAKTHIECKUM COJICPKaHUEM;

- c(hopMHUPOBAHHOCThH IMPEACTABICHUM O MPOLIECCAaX M SBACHHUAX, UMCIOIINX BEPOS THOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEaJbHOM MHUPE, OCHOBHBIX MOHATHUAX 3JIEMEHTap-
HOW TEOPHUHM BEPOSTHOCTEH; YMCHHUM HAXOJUTh M OIICHUBATh BEPOSATHOCTH HACTYILUICHUS COOBITHH B
NPOCTEUIINX MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIEC XapaKTEPUCTUKHU CIIyYalHBIX BEJINYUH;

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

B pe3ynbTaTte nzyuenus yueOHoN qucuuminHbl «MaTtemMaTukay o0ydaronuincs 10IKeH:

3HATH/IOHUMATD:

3HAaYeHUE MAaTEeMaTUYECKOW HAyKU AJIA PelIeHHs 3a/1a4, BOZHUKAIOIINX B TEOPUH U MPAKTUKE;
HIMPOTY U B TO K€ BPEeMsI OrPaHUUYCHHOCTh IPUMEHEHHSI MaTEeMaTUYECKUX METOJIOB K aHAJIM3Y U U C-
CJIE0BAHUIO MPOLIECCOB U SIBJICHUI B MPUPOJIe U OOLIECTBE;

3HAYCHUE NMPAKTUKU M BOIPOCOB, BOSHUKAIONINX B CAMOW MaTteMaTHKe I (POPMUPOBAHUS U
pa3BUTHS MaTeMaTUYECKOW HAYKU; UCTOPUIO PA3BUTHUS MOHATUS YUCIA, CO3AaHUS MATEMAaTHYECKOTO
aHaJIN3a, BOSHUKHOBEHUS U Pa3BUTHUS T€OMETPUH;

YHUBEPCAIbHBIA XapaKTep 3aKOHOB JOTUKU MaTEeMaTUYECKUX PACCYXACHUH, UX MPUMEHHU-
MOCTb BO BC€X 00JIaCTAX YEIOBEUYECKOU IEATEIbHOCTH;

BEPOATHOCTHBIN XapaKTep Pa3IMYHbBIX MPOIECCOB OKPYKAIOIIEr0 MUpA.

Auredpa

yMeThb:

BBIIIOJIHATH apudMeTHueckue JeHCTBUS Haj YUCIaMU, COUYeTasl yCTHbIe U MUChbMEHHBIE IIPH e-
MbI; HAXOJUTh NPUOINKEHHbIEC 3HAUEHUS BEJIMUYMH U NOTPEIIHOCTU BBIYUCIEHUN (a0COIIOTHAA U OT-
HOCHTEJIbHAS); CPABHUBATh YUCIOBbIE BBIPAKECHMUS;

HaxOAUTh 3HAUEHUSI KOPHsI, CTENEHHU, Jorapu(ma, TPUTOHOMETPUUECKUX BBIpaKEHUN Ha OC-
HOBE OIpeJeNIeHUs, UCIOJIb3Yys NMPU HEOOXOJUMOCTH MHCTPYMEHTAJIbHBIE CPEJCTBA; MOJIb30BAThHCS
NPpUOIMKEHHOM OLIEHKOM MPU MPaKTUYECKUX pacyeTax;

BBINIOJIHATh NPeo0pa3oBaHusl BhIpaKEHUH, NMpUMeHss (GOpMyIibl, CBSI3aHHbIE CO CBOWCTBaMHU
CTeIeHel, jorapu(pMoB, TPUTOHOMETPUUECKUX (DYHKIUIA;

HCIOJIb30BATh NMPUOOPETEHHbIE 3HAHUS U YMEHUs B PAKTUYECKON JIEeSTETbHOCTH U MOBCEIHEB-
HOM JKM3HU:

JUIS IPAKTUYECKUX PAacdyeToB MO (opMysaM, BKIOYas GOpPMYIIbl, ColepKallue CTETEeHH, paau-
KaJIbl, Jorapu(mbl U TPUrOHOMETpUYECKUE (PYHKIMHU, UCTIOIb3Ys IPU HEOOXOIUMOCTH CIIPAaBOYHbIE Ma-
TEpHUAJIbl ¥ IPOCTEHMIINE BEIUNCIUTEIBHBIE YCTPOMCTBA.

DYyHKUMH U TPaPUKU

yMeThb:

BBIYMCIIATH 3HaU€HUE (PYHKIUU 110 33JJaHHOMY 3HAYEHHUIO apryMeHTa MPHU Pa3IudHbIX CIIOCO-
0ax 3amaHus QyHKINY;

OTIPEENTh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIIMHA, HIUTFOCTPUPOBAThH UX Ha rpaduKax;

CTPOUTH I'papUKH H3YyYEHHBIX (DYHKIUN, WITIOCTPUPOBATH MO TIpaduKy CBOICTBa 3JeMEH-
TapHBIX QYHKLIUHT;

MCIIOJIBb30BaTh MOHATHE QYHKIIMH JJIsI OMMCAHUS U aHAJIN3a 3aBUCUMOCTEH BETMYNH;

UCIOJIb30BATh MPUOOPETECHHbIE 3HAHUS U YMEHUS B MPAKTUYECKOM JIESTETbHOCTH U MOBCEIHEB-
HOM KM3HU:

JUISL OTIMCAaHUS C MOMOIIBIO (QYHKIMH pa3aN4HbIX 3aBUCHUMOCTEH, IpeicTaBleHus ux rpadu-
YeCKH, HHTepIpeTauu rpadukos.

Hauyana maTeMaTH4eckoro anajaimnsa
yMeTh:
HaXOJUTh MPOU3BOJIHBIE ATIEMEHTAPHBIX (YHKIIHUIL;



HCTI0JIb30BaTh MPOU3BOIHYIO JIJI H3YYEHHS CBOMCTB YHKIIUKA M TOCTPOCHHUS TPadHKOB;

MPUMEHSTH MPOU3BOIHYIO IJII MPOBEACHUS MPUONMKCHHBIX BBIYHCICHUH, peliaTh 3aaadu
MPUKJIATHOTO XapaKTepa Ha HaXOXKJICHNE HauOOJIBIIIET0 M HAUMEHBIIIETO 3HAUCHM S,

BBIUUCIIATh B MPOCTEUIINX CIIy4asX IUIOMAAA U OOBEMBI C UCIIOJIB30BAHUEM OIPEICTIEHHOTO
HHTETpaa;

MCIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS M YMCHHSI B MIPAKTUYECKON JCITEITLHOCTU U MOBCEIHEB-
HOW >KWU3HU JJIS:

pelieHus MPUKIAJAHBIX 3a/1ad, B TOM YHCJIE COLUAIBHO-IKOHOMUYECKUX U (PU3UUECKUX, HA
HanOOJIbIIIME U HAMMEHBIIINE 3HAYCHUS, HA HAXO0XKJEHUE CKOPOCTH U YCKOPECHUS.

YpaBHeHHsI M HEPABEHCTBA

yMeTh:

pemaTh palroHaNbHbIe, TOKa3aTelbHbIe, JIorapudMuuecKkue, TPUTOHOMETPUYECKUE YpaBH e-
HUSI, CBOJISIIIIMECS K IMHEHHBIM M KBAJIPATHBIM, a TAK)KE€ aHAJIOTUYHbIE HEPABEHCTBA U CHCTEMBI;

UCIIOJB30BaTh rpaduuecKuil METO ] PelICHHs] YPaBHEHUM U HEPABEHCTB;

n300pakaTb Ha KOOPJAMHATHOM IJIOCKOCTH PEUICHHS ypaBHEHUW, HEPABEHCTB U CHUCTEM C
JIBYMSI HEU3BECTHBIMU;

COCTAaBJISITh W pEIIaTh YPAaBHEHHUS M HEPABEHCTBA, CBSI3BIBAIOIINE HEU3BECTHHIC BEIUYUHBI B
TEKCTOBBIX (B TOM YHCJI€ MPUKIAAHBIX) 3a/1a4ax.

WCII0JIb30BaTh MPUOOPETEHHBIC 3HAHUSA U YMEHHS B MPAKTUYCCKOMN JESITEIIBHOCTU U TTOBCEIHEB-
HOM KU3HU:

JUISL TIOCTPOCHUS U UCCIIEIOBAHUS TPOCTEUIIINX MAaTEMAaTUYECKUX MOJIEITICH.

KomOunaTopuka, cTaTUCTHKA M TEOPHUS BEPOSITHOCTEH

YMeTh:

pelarh mpocTeiime KOMOMHATOPHBIC 3a1a4l METOJIOM Mepedopa, a TaKkKe C UCTOJIb30BaH U-
€M M3BECTHBIX OpPMYII;

BBIUUCIISTh B IPOCTEUIINX CIydasix BEPOSTHOCTH COOBITUIM Ha OCHOBE IMOJICUETAa YHUCIIa UCX O-
JI0B;

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

JUIsl aHAJTU3a PeabHBIX YUCIOBBIX JAHHBIX, MPEJACTABICHHBIX B BUJE IUarpamMMm, rpadKoB;

aHanu3a HHGOPMAIUU CTATHCTUYECKOTO XapaKTepa.

I'eomerpus

yMeThb:

— pacrno3HaBaTh Ha YepTexax M MOJENSAX NPOCTPAHCTBEHHbIE (JOPMBI; COOTHOCUTH TPEXMeE -
Hble 00BEKTHI C UX ONMMCAHUSMU, U300PAKEHUIMH;

— OTHCHIBATh B3aMMHOE PACIIONIOKEHUE MPSIMBIX U IIOCKOCTEH B MPOCTPAHCTBE, apTyMEHT H-
pOBaTh CBOM CYXJCHHS 00 TOM paCIOJIOKCHHH,

— aHaJM3UPOBaTh B MPOCTEHUIIUX CIIydyasX B3aMMHOE PAcCMOiOKeHHE 0OBEKTOB B MPOCTpaH-
CTBE;

— u300pakaTb OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE TeJa; BHINOIHATH YEPTEKHU MO YCIOBHU-
M 3a/1a4;

— CTPOUTH MPOCTEHIINE CEUCHHS KyOa, MPU3MBI, TUPAMH/IBI;

— pemath IUTAHUMETPUYECKHE W TPOCTEHIINE CTEPEOMETPUYECKUE 3a7aud Ha HAaXO0XKJICHUE
reoMeTpUYECKUX BEJIMYMH (JIJIMH, YIIIOB, IUIonaaeil, 00beMoB);

— HCIOJI30BATh MPHU PEIIEHUU CTEPEOMETPHUUECKUX 3a/1ay INIAaHUMEeTpUYecKue GakThl U Me-
TOJBI;

— TIPOBOJUTH JOKA3aTEIbHBIC PACCYKICHUS B XOJ€ PEIICHHS 3a/1ay;

— WCTOJB30BaTh NMPHOOPETCHHBIC 3HAHWS W YMEHHS B MPAKTUYECKOW IESITEITBHOCTH M TMOBCE-
JTHEBHOH KU3HU:

— JUIsl McclefoBaHus (MOJENMPOBAHUA) HECIOXXHBIX NMPAKTHUYECKUX CUTyallMd Ha OCHOBE
M3y4EeHHBIX (POPMYJ U CBOKCTB (puryp;



— BBIYKCIIEHUS] O0BEMOB U IIONIaeii MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPHU pelleHUU
MPpaKTUYICCKUX 3aJa4, UCTIOJIb3Yys MpU HGO6XOI[I/IMOCTI/I CIIPAaBOYHUKU W BBIYUCIUTCIBHBIC
yCTpOiiCTBA.

[Ipu uzyyenun uaet GopMupoOBaHUE CIETYIOMNX OOMUX KOMIETSHIIUN]:

OK 1. TloHmMarth CyIIHOCTH M COLMAJIbHYIO 3HAYMMOCTh CBOEH Oymymieil npodeccuu, mposiB-
JATh K HEW YCTOMYMBBIA UHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JAEATEIbHOCTb, BEHIOUPATh TUIIOBBIE METOABI U CIIOCOOBI
BBITMIOJTHEHUS MPOPECCUOHANBHBIX 33/1a4, OLEHUBATh X 3(P(HEKTUBHOCTH U KaUueCTBO.

OK 3. IlpuHumaTh peuieHus B CTaHAAPTHBIX U HECTAHJIAPTHBIX CUTYalUsIX U HECTU 3a HUX OT-
BETCTBEHHOCTb.

OK 4. OcymecTBisITh MOUCK W UCIIOJNB30BaHUE MHGOPMAIMH, HEOOXOAUMOM I 3P deKkTrB-
HOTO BBITOJIHEHHS TPO(ECCHOHATBHBIX 3a/1a4, TPOPECCHOHATBHOTO U JMYHOCTHOTO Pa3BUTHSI.

OK 5. MHcnonb3oBarh MHGOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B MpodeccuoHalb-
HOU JEATEIIbHOCTH.

OK 6. Pabotare B KOIJIEKTUBE M KOMaHze, 3(p(EeKTUBHO OOIIATHCA C KOJUIETaMH, PYKOBO-
JCTBOM, TIOTPEOUTEIISIMHU.

OK 7. bparp Ha cebs1 OTBETCTBEHHOCTh 32 padOTy WIEHOB KOMaH/bI (MMOAYMHEHHBIX), PE3yIIb-
TaT BBIIOJIHEHUS 3aJaHUI.

OK 8. CamocTosTensHO ONpenenaTh 3aJau Mpo(heccHoHaTbHOTO U JUYHOCTHOTO Pa3BUTHS,
3aHUMAaThCS CaMO00pa30BaHUEM, OCO3HAHHO TNIAHMPOBATH TOBHIIICHNE KBATH(UKAIIHH.

OK 9. OpueHTHpOBaTHCSA B YCIOBUSX YaCTOM CMEHBI TEXHOJIOTHN B MpOodeCCHOHATBHON Jes-
TEJIbHOCTH.

1.4. Kontu4ecTBO 4acoB HA OCBOeHHE YU4eOHO TN CUMIIIMHBI:
MaKcUMallbHas yueOHas Harpyska oOyuatomierocs 393 4, B TOM YHCIIE:
o0s3aTenbHas ayIMTOpHas Harpy3ka odydatomierocs_262 u;
camocTosiTeNbHas pabora odyuaromerocs 131 .



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTIJIAHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOIl padoThI

Buj yueOHoi1 padoThI KoimmuecTBo yacos
MakcumanbHas yueOHast Harpy3ka (BCEro) 393
OO0s3aTenbHas ayquTOpHas yueOHasi Harpy3ka (BCero) 262
8 MOM Huciue:
[TpakTHueckue 3aHsTHs 148
CamocTtosTenpHas pabora oOydaromierocs (BCero) 131
IIpomesicymounas ammecmayus 6 popme:
1 cemecmp — sx3amen, 2 cemecmp — 9K3ameH




2.2. TemaTu4ecKHii IJIaH U cOiepPKaHNe Y4eOHOI TuCcIUIIUHBI MATEMATHKA

Haumenosanue Oov- Ypo-
paszoenos u Cooeporcanue yuebnozo mamepuana, npakmuiecKue 3aHAMUA, CAMOCMOAMENbHAA PAdOma 00y1uaouuxcs ém O‘ZIZZ_
mem uacos | -
1 2 3 4
BBenenne 2
Conep:kanue y4eOHOT0 MaTepuaJia 2
MaremMaTHKa B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMAITMOHHBIX TEXHOJIOTUSX U MPAKTHYECKOH JeSITeTbHOCTH. 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 | BrimonHenne neicTBUi ¢ MPUOIMKCHHBIMU YHCIIAMH 4
CamocrosiTesibHas padora 4
1| Haxox/ieHue aGCOMOTHOM H OTHOCHTEIBHOM MOTPENIHOCTH. 4
Tema 2 Kopnuu, 8
CTENEeHn Copepxanue yueOHOIro MaTepuasa 4
Apudpmernueckuii kopeHb. KopeHb HaTypanbHOM cTeneHy u3 yncia. CTeneHu ¢ palroHalbHBIMU MOKA3aTEISIMHU.
1| Crenenu c nelicTBUTENbHBIM NOKa3zaTesieM. CBONCTBA CTENEHU 2
2| CreneHu ¢ aeiicTBUTENBHBIM NOKa3aTeneM. CBoMCTBa CTENEHH ¢ IEHCTBUTEIbHBIM NoKa3zaTesneM. CBOMCTBA CTENEHH. 2 2
IpakTuyeckas pagGora 4
1| HaxoxieHue 3HAUCHHs KODHSI, CTENICHH 4
Tema 3 Jlora- 10
pudmMbI Copnepxxanue yuyeOHOro MmaTepuasa 2
1 ‘ Jlorapugm. OcHoBHOE orapudmuyeckoe ToxecTBo. CBONCTBA JOrapru(MmoB. 2 2
IpakTHyeckas paéora 8
1 ‘ Haxoxpaenue noraprdma Ha OCHOBE OIpeICICHHUS 8
Tema 4 Ilpe- 20
o0pazoBanme | Comep:anue y4eGHOI0 MaTepualia 2 2
anredpane- 1 ‘ ITpeoOpa3oBaHue palMOHAIBHBIX M UPPAIlMOHATILHBIX BBIPAKEHUH, MOKA3aTEIbHBIX U JIOTApU(YMUUECKUX BBIPAKEHUN 2
CKHX BBIPAKE- | ITpakrnueckast pabora 6
Huu 1 ‘ [Ipeobpa3oBanus anredpanyecKux BoIpaXKeHUN 6
CamocrosiTeibHas padora 12
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1 ‘ CBoiicTBa CTETeHH, CBOWCTBA Jorapudma. 12
Tema S Oc- 32
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 ¥ pa3HOCTH JIBYX YIJIOB. Sin, cos, tg 1BoiHOro yria. ®@opMyJibl IOJOBUHHOTO yriaa. @opMyiisl
2 | mpuBeeHUs. 2
IlpakTHyeckasi padora 18
1| Jloxa3aTrenbCTBa TPUTOHOMETPUUECKHUX TOXKIECTB. 10
2| Pemienye npocTeHINX TPUTOHOMETPUUECKUX YPAaBHEHHH a=sin X, a=cos X, a=tg X, a=ctg X 8
CamocrosiTejibHasA padoTa 10
1 | JloKa3aTenbCTBO TPUTOHOMETPUYECKUX TOKAECCTB 10
Tema 6 Ypas- 34
HeHus u Hepa- | Conep:kaHue y4eOHOro MaTepuaJia 6
BEHCTBA 1| PaBHOCHJIBHOCTh YpaBHEHUI1, OCHOBHbIE IPHEMBI PEILICHHs] YPAaBHECHHH. 2
2| PaBHOCWJIBHOCTh HEPAaBEHCTB, OCHOBHBIE TPUEMBI PEIlICHHs] HEPABEHCTB. 2
3| PaBHOCHIIBHBIE CHCTEMBI ypaBHEHHI U HepaBeHCTB. OCHOBHBIE TPHEMBI PEIICHHUI CUCTEM YPABHEHUH M HEPABEHCTB. 2
IlpakTHyeckasi padora 14
1| Pemienne ypaBHEHUH U UX CHCTEM 6
2 | PerieHrie HEpaBEHCTB M UX CUCTEM 8
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 pacrnosoKeHue NpsiMoi U MIIOCKOCTH B IPOCTPAHCTBE. 2
4| Yron Mexay npsiMOd U TJIOCKOCTHIO. JIByrpaHHbIi yroi. Yros Mexy MIOCKOCTIMHU. 2
IpakTuyeckas paora 12
1| ITocTpoenue MozieNH K 3ajjaue, pelieHne 3aJauu 4
2 | Pemenuie 3aa4q Ha onpeie]IeHne B3aMMHOTO PacTOI0KEHHUS TIPSIMBIX B IPOCTPAHCTBE. 4
3| Pemenue 3a/1a4 Ha onpeziesIeHHe B3aMMHOTO PACIONIOXKEHHSI MPSIMOM U TNIOCKOCTH B TPOCTPAHCTBE. 4
CamocrosiTeibHas padora 10
1| Pemenne 3a7a4 no miaHUMETPUU U CTEPEOMETPHUU 10
Tema 8§ DyHk- 50
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U, UX CBOIi-

Coaep:xanue yueOHOTo MaTepHuaJia

cTBa M rpadu- | 1| Oynkuun. O61aCTh ONPEaEICHNS M MHOXKECTBO 3HaUCHHIL, rpaduk GyHkuu, CBOHCTBA DYHKIHH 4
KH 2 | IlpomexyTku Bo3pacTaHus U YObIBaHMsI, TOUKH SKCTPEMYyMA. 4
3| Crenennas QyHKIus, OKa3aTeabHass GyHKIWs, Jorapupmudeckas QyHKIus 4
4| Tpuronomerpuueckue GyHKIUHU y=Ssin X, y=COS 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 20
Haxoxaenue o0nact onpeaeaeHus 1 MHOXKEeCTBA 3HaueHUH (GyHKkuuid. HaxoxaeHrne 4eTHOCTH U HEYETHOCTH (yHK-
1| umii 6
2 | IlpomexyTky Bo3pacTaHus ¥ yObIBaHHS, TOYKH dKcTpeMyMa. [ 'padudeckast nHTepIpeTarys. 6
3| OyHKIMYU U UX rpaduku 8
CamocrosiTesibHas padorTa 10
1| UccnenoBanne GyHKIMN U TOCTPOCHUE TPAPUKOB. 10
Tema 9 IIpo- 30
H3BOAHASI M €€ | Copepikanne yueGHOro MaTepHasia 12
NPUJIOKEHUS
1| ITocnenoBatensHOCTH. [TOHATHE O Mpesese nocae10BaTeIbHOCTH. 2
2| OcHOBHBIE CBOMCTBA MPEIETIOB. 2
3| INonsTHe o HenpepwiBHOM (yHKIMHU. [Ipenen GpyHKIMm B TOUuKe. 2
[Ipupamienue aprymenTta u npupauienue Gynkuuu. [lonarue o nponsBogHoi GpyHKInU. OU3NUECKHI CMBICT IIPOU3-
4| BoxHOI1. 2
[Tpon3BoHBIE CYMMBI, pa3HOCTH, TIPOU3BENEHUS, YaCTHOTO. [[pOM3BOHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKITHI.
5| CnoxHas QyHKIIUS U ee IPOU3BOIHAS 2
6| I'eomeTprdecknii CMBICI TPOU3BOIHON. Y paBHEHHE KacaTeIbHON K TpaduKy GyHKINH. 2
IIpakTnyeckas pabdora 10
1| Haxoxnenue npon3BOAHBIX (YHKIIMIA 4
2| YpaBHeHue kacarenbHOH K rpaduky GyHKIUH. 2
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
9Tema 10 Un- 40
TErpajl v €ro Coep:kanue y4e0HOr0 MaTepuasa 10
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NPHJI0KEHHUST 1| IlepBooOpa3Hasi, HeonpeaenEéHHbIN HHTerpas. TabIu4yHbIe HHTErpasbl. 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 MHTerpaia 6
2| Beruncnenue onpeeieHHOro HHTerpaia 6
3| Beruncnenue miomaayu KpUuBOJIMHEHHOMN TpaIlelni. 4
CamocrosiTejibHas padoTa 14
1| TaGnuunblie narerpansl. [lpuMenenue onpenenéHHOro nHTerpaia B U3NKe U FreOMETPUU 14
Tema 11 Muo- 28
FOrpaHHUKH ConeprxaHue y4eOHOIro MaTepuasa 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, npu3Mbl U TUPAMU/IBL. 4
IlpakTHyeckasi padora 8
1| Haxoxenue 1eMeHTOB MHOTOrpaHHUKOB. [111011a s moBepXHOCTH. 3aBepiieHne 3 cemecTpa TOJIbKO 2 yaca 4
2 | Cedenust MHOTOrpaHHUKOB- TOCTPOEHHE, BEIYMCICHHUE DIIEMEHTOB, IUIOMIAICH 4
CamocTtosiTesibHast pabora 8
1| M3roroBnenue Mozaesneil MHOrorpaHHUKOB Buibl MHOTOIpaHHUKOB 8
Tema 12 Koop- 34
AUHATBI M BEK- | CopepixkaHue y4eOHOro MaTepuaa 12
TOpRI [IpsimoyronbHas (IexkapToBa) cucTeMa KOOpAMHAT B IPOCTpAaHCTBE. PaccTosiHMe MEXly IByMsI TOUKaMHU B IIPOCTpaH-
1| cTBe. 2
2 | BexTopsl, Moxynb BekTopa. PaBeHCTBO BekTOpoB. ClI0)KEHHE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha YHCIIO. 2
3| Paznoxenue BekTopa 1o HanpasieHussM. KoopauHaTsl BeKTOpa. 4
4| Yron mexay nByms BekTopamu. [Ipoekius BekTopa Ha ock. CKaJIIpHOE MPOU3BEICHHE BEKTOPOB. 4
IpakTuyeckas padora 12
1| HdeiicTBus Hax BEKTOpaMu B T€OMETPpUUECKON (popme. 4
2| JleiicTBHs HaJl BEKTOpaMHU B KOOPAMHATHOM (opme 4
3| 'eomerpuueckue npeodpa3zoBaHus NPOCTPAHCTBA: MAPAJUIEIbHBIN EPEHOC, CAMMETPHSI OTHOCUTEIBHO MIOCKOCTH. 4
CamocrosiTeJibHasi pa6oTa 10
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BrinonHenue cioxKeHus, BBIMUTAaHUS, YMHOKEHUE BEKTOpa Ha YHCIIO B TeoMeTpuueckoit popme. [Ilpumenenue B pu-

1| 3uKe u 2JIeKTPOTEXHUKE. 10
Tema 13 Tena 12
4 noBepxHOCTH | Comep:kanne y4eOHOr0 MaTepuasa 6
BpalIeHust 1| Tena Bpamienus. Lunuaap u KoHyc. Y ceuéHHbIN KOHYC. 2
2| Hlap u chepa, nx ceuenns. KacarenpHast IockocTh K cdepe. 2
3| Haxoxaenne 21eMeHTOB Tell BpaiieHus. [1omnans mnoBepXHOCTH. 2 3
IlpakTHyeckasi padora 2
1 | Haxoxpaenue snemenToB ten BpaieHus. [lnomaas moBepXHOCTH. 2
CamocTtosiTesibHast pabora 4
W3zroroBneHne pa3BepTOK NUIMHpPA U KOHYca HaxokaeHne 3J1eMEHTOB U BBIYHCIICHHE TUIOMIAICH CEUYCHUI KPYTIIBIX 4
1| Ten mnockocThIO
Tema 14 U3- 24
MepeHns B Coaep:xanue yueOHOTro MaTepHaJia 6
reoMeTpuu 1| Ioxo6ue Ten. OTHOWIEHUS IJIOMAAEN IIOBEPXHOCTEN M 00BEMOB OJOOHBIX TEIL. 2
2| O6bém u ero nzmepenne. MuaterpanpHas Gopmyna o6bEMa. 2
3| @opmyiel 06bEMa MHOTOTPAaHHHKOB U TEJ BpAIICHUSL. 2 2
IIpakTHyeckas pabdora 4
1| Borunciaenrne 06beMOB MHOTOTPAHHUKOB 2
2| Beruncnenre 00beMOB Tell BpallleHus 2
CamocrosiTeibHas padora 14
1| N3ydenue Teopernueckoro Matepuana. CocTaBlIeHHE MaTEMATHYECKOTO CIIOBAPSI 14
Tema 15 Jute- 14
MEHTbI KOM- Conep:xkanue yueOHOro MaTrepuania 4
Gunaropuku 1| OcroBHBIE TOHATHS KOMOMHATOPHKH. 3a1a4H Ha MOACYET pasMEIIeHH i, MepPecTaHOBOK, COYCTAHHIA, 4 2
IpakTuyeckas paGora 4
1 | Pemenne nmpoctedmmx KOMOMHATOPHBIX 33724 C MCIIOJIH30BAHUEM M3BECTHBIX (POPMYIT 4
CamocrosiTeibHass padora 6
1| Pemenue mpocreifimix KOMOHHATOPHBIX 33144 C HCIIOIb30BAHAEM H3BECTHBIX (POPMYIT 6
Tema 16 Jute- 15
MeHTBI Teopuu | Copep:kaHue y4eOHOI0 MaTepuaa 4
BepOSITHOCTEH 1| CoObITHE, BEpOSATHOCTH COOBITHSI, CIIOKEHUE U YMHOXKEHHE BeposiTHOCTE!. [IoHsATHE 0 He3aBUCUMOCTH COOBITHH. 2 2

14




JluckperHas ciaydaliHas BEJIMYMHA, 3aKOH €€ pacipeneiieHus. UnciIoBble XapaKTEPUCTUKU AUCKPETHOU CIIyd4aliHOU
2| BenmuMHBI.

IIpakTHyeckasi padora

1 | Brruncnenme BeposiTHOCTEH COOBITUI B IPOCTEHIIUX CITydasx

CamocrosiTesbHasi padora

1 | I/IsyquHe TCOPCTUYCCKOIO MaTCpurajia. Knaccuaeckoe OIpCACIICHUC BCPOATHOCTH

NN BN

JIi1st XapaKTepUCTUKU YPOBHSI OCBOCHHS y4eOHOTO MaTepralia HCIIOJIb3YIOTCS CICIYIOIINe 0003HAYCHHUS

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

2. — penpoOyKmugHblil (8bINOIHEHUE 0esIMENbHOCMU N0 00Pa3Yy, UHCMPYKYUU UIU NOO PYKOBOOCMBOM,)

3. — npoOYKmMueHblll (NIAHUPOBAHUE U CAMOCMOAMENbHOE 8bINOJIHEHUE 0esMeNbHOCIU, pelleHue NPOOIeMHbIX 3a0a4)
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3. YCJIOBUSA PEAJIMBALINU ITPOT'PAMMBI TUCIHHUAITINHBI
«MATEMATUKA»

3.1. TpedoBaHusI K MUHUMAJbHOMY MaTePHAIbHO-TeXHHYECKOMY 00eCIedeHH 0
Peanmzanus yueOHON AUCIUTUTMHBI TPEeOyeT HAIMYKS y4eOHOTO KaObnHeTa «MaTeMaTukay.
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 TPUTOHOMETPHUH;

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

3.2. UnpopmannonHoe odecnevyenne 00y4eHust
Ilepeyenb pekoMeHIyeMbIX YUeOHBIX U3IAHUI, JONOJHUTEIBHOI JTUTEPaATyPhI
OcCHOBHbBIE HCTOYHUKH:
Amnumos L. A. u ap. AnreGpa u Hauana anaimza. 10 (11) xn. — M., 2007.
Atanacsu JI. C. U np. 'eomerpus. 10 (11) k1. — M., 2007.
bammvakos M. U. AnreOpa u Hauana MaTeMaTH4YECKOTO aHanu3a (06a30BbId ypoBeHb), 11 KiI. —
M., 2007.
bammvakoB M. U. AnreOpa u Hauana MaTeMaTH4YeCKOTO aHanu3a (06a30BbIil ypoBeHb), 10 ki1. —
M., 2007.
Bbammvaxos M. M. Maremaruka (6a308BbIit ypoBens). 10-11 k. — M., 2007.
bamvakoB M. U. Maremaruka : yueonuk ans 10 k. — M., 2007.
I'puropses C. I'., 3agynuna . B. «Maremaruka ans TeXHUKyMOB», M., Bricimias mkona,
2006.
Koamoropos A. H. u np. Anre6pa u Havana ananu3za. 10-11 k. — M., 2009.
Komsrun FO. M. u np. Matemaruka (Kuaura 1) — M., 2010.

10. Konsrun KO. M. u np. Maremaruka (Kuaura 2) — M., 2010.
11. Jlyxankun I'. JI., JIykankun A. I'. Marematuka, 4. 1: yueOHOe mocoOue sl yupekaeHui Ha-

9aIbHOTO TpodeccnoHaIbHOro oopazoBanms — M, 2008.

12. TMexneukwnii U. JI. Matemartuka: yueOnuk — M., 2007.
13. Cwmupnuora U. M. T'eomerpus. 10 (11) xi., 2008.

I[OHOJIHI/ITBJII)HBIC HCTOYHHUKU:

1. Aunekcanapos A. /1., Bepuep A. JI., Peokuk B. U. 'eomerpust (6a30Bblii U npoduiIbHbIHM

ypoBaH), 10-11 ki, 2007.

2. Aranacsn JI. C., byry3zoB B. ®@., Kagomues C. b. u np. ['eomerpus (6a30Bblil u npopuiib-

HBII ypoBeHu), 10 k., M., 2007.

3. Komsarun FO. M., Tkauésa M. B., ®eneposa H. E. u ap. mox pex. Kmwxkuenko A. b. Anrebpa

¥ HayaJla MaTeMaTHIecKoro anasu3a (0a30BbIi 1 mpogriIbHBIN ypoBHH), 10 ki1. — M., 2007.

4. Hukonsckuii C. M., [ToranoB M. K., PemernukoB H. H. u np. Anre6pa u Hauyana matema-

TUYecKoro aHanu3a (0a3oBblil u mpodunsHell ypoBHH). 10 k1. — M., 2007.

5. Huxonbckuit C. M., IloranoB M. K., Pemernukos H. H. u ap. Anrebpa u Hauana marema-

TUYecKoro aHanu3a (0a3oBblil u mpodunsHbIA ypoBHH), 10 k1., M., 2010.

6. [Haperun U. @. I'eomerpust (6a30BsIii yposens) 10-11 ki1., 2010.

HNHTepHeT pecypcebl:

http://www.matburo.ru «Maremarndeckoe O0po»

http://www.pm298.ru «IIpuknagHas MaTeMaTHKa — CIIPABOYHUK MAaTEMaTHYSCKUX (POPMYIL.
[Tpumepsl 3a1a4 ¢ peIICHUSMID

http://mathematics.ru - Paszgen College.ru mo mareMaTHKe

http://www.etudes.ru — «MaTemMaTHYECKHE ITIOAbD)


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», pealln3yrollee NOAr0TOBKY 10 Y4eOHOH AucIum-
auHe «Matemartuka: anredpa, Hayajza MaTeMaTUYecKOro aHajau3a, FeoMeTpus», o0ecreurBaeT OpraHu-
3alMI0 M NPOBEACHHUE MPOMEKYTOUHOM aTTECTALlMM U TEKYILEro KOHTPOJS, AEMOHCTPUPYEMBIX 00y-
YaOIUMUCS 3HAaHUH, yMEHUI 1 HaBbIKOB. TeKyInii KOHTPOJIb MPOBOJUTCS MIPENoiaBaTesieM B IIpolec-
ce TMPOBEJICHHS MPAKTUYECKUX 3aHATUH, TECTUPOBAHMS, a TAKXKE BBIOJHEHUSI 00YYaIOIMMHCS UHIHBH-
JyaJbHbIX 33JaHUH.

@DopMbI U METOJIBI TEKYILIET0 KOHTPOJIA 10 y4eOHOM TUCHMIIIIMHE CaMOCTOSTENILHO pa3padarhl-
BAIOTCS IIPENOJaBaTeIeM, PACCMATPUBAIOTCS HA 3aCEIAHUU LIUKIOBOM KOMHCCUH, COTTIACYIOTCS C METO-
JMYECKUM COBETOM U JIOBOJAATCS J10 CBEJEHUs 00y4aroIuxcs B Hayasie o0yueHHUs..

OOydenue o y4eOHOH AMCHUIUIMHE 3aBEPIIACTCS MPOBEICHUEM IMPOMEKYTOYHON aTTECTAIlNH B
dbopme 3K3aMeHa.

Takast (hopma aTTecTallMK MO3BOJIIET OXBATUTH BECh MPOIIEHHBIN TEOPETUYECKHU MaTepuai 1o
JUCLUIUIMHE, IPOBEPUTh CUCTEMHOCTh 3HAHMM, a TaKK€ YMEHHE NPUMEHATH MOJIyYCHHbIC 3HAHUS Ha
IIPAKTHKE.

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

®OC BKIIOYAIOT B ce0s EAArOrNYECKUE KOHTPOIbHO-U3MEPUTENIbHBIE MaTepHallbl, IpeAHA3HA-
YEeHHBIE JJIS1 ONpPEJeNIeHUs] COOTBETCTBUA (MJIM HECOOTBETCTBUS) MHIMBHYaJIbHBIX 00pa30BaTENIbHbBIX
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 YMEHHUs, YCBOCHHbIE 3HAHUS)

3HATBH/TIOHUMATh! e (opMynHpyeT 3Hau€HUE MaTema-
e 3HAYECHHME MATEMATUYECKOW Hay- | THYECKOM HAyKM I PELIEHHs 3ajady,
KU JJIg pEIICHMS 3aJa4, BO3HHMKAIO- | BOSHUKAIOIMX B TCOPHUU U IPAKTHKE;
IUX B TCOPHHM U MPAKTHKC, IIUPOTY | IIUPOTY U B TO JKE€ BPEMS OIpaHUYCH-
U B TO ’X€ BpPEMs OIpaHUYECHHOCTH | HOCTh NPHUMEHEHUS MaTeMaTHYCCKUX
NPUMCHCHUS MaTEMaTUYCCKUX MeE- | MCTOAOB K aHalIM3y W HUCCICAOBAHUIO
TOJOB K aHaJAM3y W HCCIEIOBAHUIO | MPOLECCOB U ABIECHMH B NpHpoae U | [IpoBepka MOHMMAa-
IPOLIECCOB U SIBIECHUH B IpPUpPOJE U | OOLIECTBE; HHMST 3HAYUMOCTH Ma-
001IECTBE; ® OIICHMBACT 3HAYCHHE IPAKTUKU M | TEMAaTUYECKOHN Hay-
® 3HAYEHHUE NPAKTUKHU U BOIPOCOB, | BOIIPOCOB, BOZHUKAIOIINX B CAMOU Ma- | KU U YHHBEPCAJIb-
BO3HUKAIOIIMX B CAMOM MaTeMaTHKE | TeMaTUKe s (opMHpOBaHMS U pa3- | HOTO XapakTepa 3a-
Ui (DOPMUPOBAHMSI 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 MATEMaTH4ECKOrO aHaliu3a, 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 MaTeMmaTH4e- | 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 OKPYIKAIOLIETO | PYXKAOIIEro MHUpa.

MHpa.
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AJI'EBPA

yMeTh:

®  BBINOJIHATH apupMeTHYecKHe
JeMCTBUS HaJ YUCIaMH, codeTas
YCTHBIC U MIMCbMEHHBIE IPUEMBI; Ha-
XOJUTh MNPHUOIMKEHHbIE 3HAYEHUS
BEJIMYMH U TOTPEIIHOCTH BbIUHUCIIC-
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 NpPaKTUYECKUX 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 MaTepHaIbl U
NPOCTEHIINE BHIYUCIUTEIBHBIE YCT-
pocTBa.

DyHKIUHN U TpadUKH

yMeTh:

® BBHIUUCIIATH 3HAa4YCHUE (YHKIHUU
10 33/ITaHHOMY 3HAYEHUIO apryMeHTa
OpU Pa3TUYHBIX CIIOCO0aX 3alaHus
byHKIINY,

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

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

® UCMOJb30BATH MOHATHE QYHKIIUU
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
MpUOIMKEHHbIE 3HAUYEHUSI BEIMYUH U
MOTPEUIHOCTH ~ BBIYUCICHHNA  (abco-
JIOTHAsE U OTHOCHUTEINbHAs); CPaBHU-
BaTh YHMCJIOBBIC BBIPAKECHMUS;

® HaxOJIUT 3HAUEHUS KOpHS, CTere-
HU, Jorapudma, TPUrOHOMETPUUYECKUX
BBIPAKEHUII Ha OCHOBE OIpeieeHus,
UCIOJIb3YSl MPU HEOOXOAMMOCTH HWH-
CTPYMEHTAJIbHBIE CPEACTBA; I10JIb30-
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
(dhopMyIibl, conepiKalue CTENEeHHu, pa-
JMKaJIbl, JOrapu(Mbl U TPUTOHOMET-
pudeckue (QyHKIUHM, HUCIONB3Yys TPU
HEOO0XOJMMOCTH CIIPaBOYHBIE Mare-
pHaibl W TPOCTEHINNE BBIYUCIUTEINb-
HBIE YCTpOICTBA.

DyHKIUH U TPaGuUKHU

yMeTh!

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

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

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

® UCMONb3yeT TMOHATHE (YHKIHUU
JUIL ONMCAHMSA M aHaJInW3a 3aBUCHMO-
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, MUHTEPIIPETAIlH TPapUKOB.
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 HePaBeHCTBA

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 KOOPAMHATHOM
IUIOCKOCTH  pPELIEHUs ypaBHEHUH,
HEPABEHCTB U CUCTEM C JIBYMsI HEU3-
BECTHBIMU;

® COCTaBJIATH U pEIIaTh YPAaBHEHUS
U HEPABEHCTBA, CBS3bIBAIOIIME He-
U3BECTHBIE BEJIMYMHBI B TEKCTOBBIX
(B TOM ymCIIe MPUKIAIHBIX ) 3a/1a4ax.
HCHO0/Ib30BAaTh  NPHOOpEeTeHHbIe
3HAHUSI U YMEHHsI B INpaKTH4e-

KU3HH!

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

Havajia MmaTeMaTH4eCKOI0 aHaJIHM3a
yMeThb:

® HaxOIUT IPOU3BOAHBIC DJIEMEH-
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 3HAYCHUS;

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

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

YpaBHeHus U HepaBeHCTBa

yMeEThb:

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

® uCroib3yeT rpaduyeckuil MeTon
pellIeHNs ypaBHEHUIN U HEPABEHCTB;

e u300pa’kaeT Ha KOOPAWHATHOM
IIJIOCKOCTH PEUIEeHUs YpaBHEHMM, He-
PaBEHCTB U CHCTEM C JIByMSI 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:

® CTPOHUT U BBINOJHAET HUCCIENOBa-
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
MOJIEISIX TPOCTPAHCTBEHHBIE (Op-
MBI, COOTHOCHTH TpEXMEpHBIE O00b-
€KThl C UX OIHCAHMUIMHU, U300paxe-
HUSIMU;

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

® QHWIM3UPOBATh B MPOCTEHIIMX
ClIydasiX B3aWMHOE pacloJIOKEeHUE
00BEKTOB B IPOCTPAHCTBE;

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

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

e pemiath IUIAHUMETPUYECKUE U
IPOCTEHIINE  CTEPEOMETPUUECKUE
3aJaud Ha HaXO0XJECHHWE TeOMEeTpH-
YeCKMX BENWYMH (AJUH, YTJIOB,
rIomasei, o0beMoB);

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

® [IPOBOJUTH JIOKa3aTeJIbHbIE 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 CilyYa-
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:

® DAaCHO3HAET Ha YepTekax M Moje-
JSIX TPOCTPAHCTBEHHbIE (DOPMBI; CO-
OTHOCUTb TPEXMEPHbIE OOBEKTHI C UX
OIHCaHUSIMHU, U300paKEHUSIMHU;

® ONUCHIBAET B3aMMHOE PACIIOJIOXKE-
HUE NpPSIMBIX M IUIOCKOCTEH B IIPO-
CTpPaHCTBE, apryMEHTUpPOBaThb 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 TIeoMeTpHuue-
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
AeATeTbHOCTH W TOBCEAHEBHOI
KUZHU:
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CYXKICHHS B XOJI€ PEILLIeHUs 3aj1ay;
HCMOJb30BATh  NPHOOPEeTEeHHbIE
3HAHUSI U YMeHHsl B MNpaKTHYe-
CKOM /1esITeJIbHOCTH M TOBCEIHEB-
HOM KU3HM:

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

e BBIYHCIEHUS 00BEMOB U IUIOLIA-
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 HEOOXOAMMOCTH
CIPAaBOYHUKH W  BBIYHACIUTEIBHBIC
YCTPOMCTBA.
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM JESTEJbHOCTH

CTYAEHTOB

Conep:xanne o0y4eHus

XapaKTepUCTHKA OCHOBHBIX BH/0B /1eATeJbHOCTH CTY/1eHTOB
(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

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

HaxoxnaeHue npuOJMIKEHHBIX 3HAUYEHMH BENMYMH U IOrPEIIHO-
CTe BBIYMCICHUN (A0COTIOTHOW M OTHOCHUTEIBHOM); CpaBHECHUE
YUCJIOBBIX BbIPaXKEHUH.

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.

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

BrinosiHeHue pacueToB 1o Gpopmyiiam, CoaepKalluM paguKaisbl,
OCYIIECTBIISAA HEOOXO0JUMBbIE TOJACTAHOBKU U MpeoOpa3oBaHuUs.
Onpenenenrve paBHOCUIBHOCTHU BBIpaKEHUM ¢ pagukanamu. Pemie-
HHUE UpPALlMOHAJIBHBIX YPABHEHUM.

O3HakOMJIEHUE C TOHATHEM CTENEHHU C AEeHCTBUTEIbHBIM MTOKa3a-
TEJIEM.

HaxoxneHue 3HaueHU CTENEHU, UCIIOJIb3Ys IPU HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPEACTBA.

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

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

IIpeobpazoBaHue YNCIOBBIX U OYKBEHHBIX BBIpAKEHUI, cComepka-
IUX CTENICHH, IPUMEHSIS CBOMCTBA. Penenune nokazaTenbHbIX
YPaBHEHHUM.

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

[IpeoOpazoBanue anre-
OpanyecKuX BbIpaXKECHUI

Brinonnenue npeoOpa3oBaHuil BeIpakeHUH, IpUMeHeHnEe GopMy,
CBSI3aHHBIX CO CBOWCTBAMU CTEIEHEN U JTorapu(MOB.
Omnpenenenue 00JaCcTU TOMYCTUMBIX 3HAUEHUN JTOTapuPMUUECKO-
ro BelpakeHusd. Pemienue norapupMu4ecKux ypaBHEHHI

OCHOBBI TPUTOHOMETPHUH

OCHOBHBIE TOHATHUSA

W3ydyeHnune paguaHHOro METO1a U3MEPEHUS YIJI0B BPALEHUs U UX
CBSI3U € rpajaycHoil Mepoii. M300pakeHne yriioB BpalleHus Ha OK-
PYXHOCTH, COOTHECEHHE BEJIMYUHBI yIJla C €r0 PACIOI0KEHUEM.
dopMyIHpOBaHUE ONPEACTCHU N TPUTOHOMETPUICCKUX (YHKITUN
IUISL YIJI0B IIOBOPOTA M OCTPBIX YIVIOB IPSAMOYIOJIEHOIO TPEYTOJIb-
HHUKA U 00BbSICHEHHE UX B3aMMOCBS3HU
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OCcHOBHBIE TPUT'OHOME-
TPUUYECKHUE TOKAECTBA

HpI/IMeHeHI/IC OCHOBHBIX TPUTOHOMCTPUUICCKUX TOXACCTB IJIS1 BbI-
YUCJICHUS 3HAYCHUU TPUTOHOMETPUYECKUX QYHKIIUN IO OJTHOM U3
HUX

[Tpeobpa3zoBanus npo-
CTEMIINX TPUTOHOMETPU-
YECKHUX BBIPAKCHUU

N3yuenne 0CHOBHBIX (POPMYII TPUTOHOMETPUHU: (HOPMYIIBI CIOXK €-
HUsI, yIBOCHUS, IPpeo0pa30BaHUsl CyMMbl TPUTOHOMETPUUECKUX
(GyHKIIUH B TpOU3BEACHUE U MPOU3BEICHHUS B CYMMY M IIPUMEH e-
HHE [IPU BBIYMCICHUU 3HAYECHUS] TPUTOHOMETPUYECKOTO BhIpaXke-
HUS U YIPOIIEHHUS €T0.

O3HakOMJIEHHE CO CBOMCTBAMU CUMMETPUHU TOYEK HAa €AUHUYHON
OKPY>KHOCTH U IPUMEHEHHUE UX JUIs BbIBOJIa (OPMYJ IPUBEAECHUS

[Ipocreiimue TpUroHO-
METpPUUECKUE YpaBHEHUS U
HEpaBEHCTBA

Pemenue no ¢popmysiaMm U TPUrOHOMETPUUECKOMY KPYTY MPO-
CTEHIIUX TPUTOHOMETPUUYECKUX YPABHEHHUM.

[IpumeneHne oOWKMX METOAOB pELIEHUS YpaBHEHUH (IpUBeIECHHUE
K JIMHEMHOMY, KBaJpaTHOMY, METOJ PAa3JIOKCHUS HA MHOXKUTEIH,
3aMEeHbl MIEPEMEHHON) MpPU PEIIEHUH TPUTOHOMETPUUECKUX ypaB-
HEHUI. YMEHHE OTMEYaTh Ha KPYyre pelIeHUs MPOCTEHIIUX TPUIO-
HOMETPUUYECKUX HEPABEHCTB

ApKcHUHYC, apKKOCUHYC,
apKTaHI'€HC Yucia

O3HaKOMJICHHE C MTOHATHEM O0PAaTHBIX TPUTOHOMETPUUYECKUX
GyHKIHH.

N3ydenne onpeneneHuii apkCuHyca, apKKOCHHYCa, apKTaHTeHCa
qucia, opMyIHpOBAaHUE UX, N300pakeHHE Ha SAMHIUYHOM OK-
PY>XHOCTH, IPUMEHEHHUE MIPU PEUICHUH YPAaBHEHUN

®YHKIUU, X CBOUCTBA U TPA®UKH

DyHKIUH.
[ToHsiTHE O HENPEPBIBHOCTHU
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-
cTeiiiel 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 MPOLECCAX U SBJIE-
HUSX

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

O3HakOMJIEHHE C 10KA3aTEIbHBIMH PACCYXIECHUSIMU 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.
CocTtaBiienue BU10B QYHKIIUN MO JAaHHOMY YCIIOBHUIO, PELICHHE
3a7]a4 Ha DKCTPEMYM.

Brinosnnenue npeobpa3oBanuii rpaguka GyHkuu

O6paTHble HyHKIIUU

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 TOHSTUEM CJI0 K-
HOW QYHKIUH

23



CreneHHbIC, IOKA3aTCIb-
HBIC, JOTapUPMHUIECKHUE U
TPUTOHOMETPUUECKHE
dbyukmuu. O6paTHBIE TPH-
TOHOMETpUYEeCKHe QyHK-
1097031

Brruncnenue 3HaueHnit GpyHKIMA 0 3HAYeHHIO aprymeHTa. Ompe-
JeJIeHUE MOJIOKEHUs TOUKU Ha rpaduke mo ee KOOpJAUHATAM U Ha-
ob6opor.

Hcnonp3oBanue cBONCTB GYHKIIUN A1 CPAaBHEHHUSI 3HAUYCHUM CTe-
MeHel u Jorapudmos.

[Toctpoenue rpadukoB CTENEHHBIX U JIorapupmMuueckux GyHK-
LU.

Pemienue nmokazaTenbHBIX U JTOrapu(PMUUecKUX YypaBHEHUN U He-
PaBEHCTB IO U3BECTHBIM AJITOPUTMAM.

O3HakOMJIEHUE C TTOHATHEM HENPEPbIBHON MepHoANYecKol QpyHK-
uuu, GopMyIUpPOBAHNE CBOWCTB CUHYCA M KOCHHYCA, TOCTPOCHHUE
uX rpauKoOB.

O3HaKOMJICHHE C MTOHATHEM FapMOHUYECKUX KOJIeOaHUI U pUMe-
paM¥ rapMOHHYECKUX KoJeOaHU JJIs ONMKMCAaHUS MPOLIECCOB B Pu-
3UKE M APYTUX 00JIaCTSAX 3HAHUA.

O3HakoOMJIEHHE ¢ TOHATHEM Pa3pbIBHOM MepHoarnUYecKoll pyHKINH,
dbopmMyIHpoBaHUE CBOMCTB TAHT€HCA U KOTAHTEHCA, IIOCTPOCHHE
UX TpaUKOB.

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

Brinmonnenune npeobpa3oBanus rpadukoB

HAYAJIA MATEMATHYECKOT'O AHAJIN3A

IlocnenoBarenbHOCTH

O3HakoMIIEHHE C MOHATHEM YMCIOBOW MOCIEN0BATEIBHOCTH, CIIO-
cobamu ee 3aJaHMs, BBIYUCICHUSIMU €€ UJICHOB.

O3HakoMIIEHHE C IOHATHEM Ipejena nociaegoBareabHocT. O3Ha-
KOMJIEHHE C BBIYHCIEHUEM CYMMBbI O€CKOHEYHOTO YUCIOBOTO psjia
Ha IpUMepEe BBIYMCIEHUS CYMMbl 0ECKOHEYHO yOBIBalOIIel reo-
METPUYECKON MPOTPECCUN.

Pemenue 3amay Ha npumeHeHue (GOpMyIbl CyMMbl OECKOHEUHO
yObIBaroneil reoMeTpuyecKoil mporpeccuu

IIpousBoHas u ee npu-
MEHEHUE

O3HakoOMJIEHUE C TOHATHEM IPOU3BOJHOM.

N3yuenue u popMynupoBaHrue ee MEXaHUUECKOTO U T€OMETpHY e-
CKOTO CMBbICJIa, U3YYEHHE aJITOPUTMA BBIYMCIEHHS IPOU3BOTHOMN
Ha IIPUMEpE BBIYNCICHUSI MTHOBEHHOW CKOPOCTH U YIJIOBOT'O KO-
s dunrenTa KkacaTeJIbHOM.

CocraBieHue ypaBHEHUs KacaTelbHOM B 0011eM BUJIE.

YcBoenue npasui quddepeHIIupoBaHus, TaOJIUIIBI TPOU3BOTHBIX
9JE€MEHTapHBIX QYHKIUN, TpUMeHeHne 1t AuddepeHunpoBaHus
(GbyHKUMH, cOCTaBlIeHUS YpaBHEHUS KacaTeJbHOM.

N3ydenue Teopem 0 CBSI3M CBOUCTB (DYHKIIMU U MIPOU3BOIHOM,
(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 HaXOXJIEHUE dKCTpe-
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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YUCJIEHNUE TEPBOOOPA3HOM sl JaHHOU (PYHKIIMH.
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 IPOCTEHIINMHU CBEJIEHUSIMU O KOPHSX ajiredpau-
YECKUX ypaBHEHUM, TOHATUSIMH UCCIIEIOBAHUS YPAaBHEHUHN U CHC-
TEM ypaBHEHUU.

N3ydenne Teopuu paBHOCHJIBHOCTH YPaBHEHHI U €€ MPUMEHEHHUS.
[ToBTOpEHME 3anKcu pelIeHUsl CTaHJapTHBIX YPaBHEHUM, IPHUEMOB
npeobpa3oBaHusl ypaBHEHUH JJIs CBEJACHUS K CTAaHAAPTHOMY YpaB-
HEHMUIO.

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

Hcnonb3oBanne CBOWCTB U rpaduKOB (PYHKUIMHA I pelIeHHs
ypaBHeHUH. [IoBTOpeHHE OCHOBHBIX MIPUEMOB PELICHUS CUCTEM.
Pemienue ypaBHEHUN ¢ IPUMEHEHUEM BCEX IPUEMOB (Pa3I0kKEeHUS
Ha MHOXMTEJIH, BBEJCHUS HOBBIX HEM3BECTHBIX, IOJCTAHOBKH,
rpaduuecKoro METO1a).

Pemenue cucremM ypaBHEHMH ¢ IPUMEHEHUEM Pa3IMYHBIX CIIOCO-
60B. O3HaKOMJIEHHE ¢ OOLIMMH BONIPOCAMHU PEIIEHUSI HEPABEHCTB
U UCTOJIb30BaHUE CBOUCTB U rpadMKOB QyHKUMI IpU pelIeHUU
HEepaBeHCTB. Pemenne HEPaBEHCTB U CHCTEM HEPAaBEHCTB C MPH-
MEHEHHUEM pa3IM4YHbIX CIIOCOOO0B.

[IpuMeHeHne MaTEMaTHUYECKUX METOJIOB JUISL PEIICHUS COAEePKa-
TEJbHBIX 3a/1a4 U3 pa3IM4YHbIX 00JacTeil HayKu U MpakTUKU. MH-
TEePIPETUPOBAHNE PE3YIBTATOB C YIETOM PEATbHBIX OTPAaHUYCHHM

SJEMEHTHI KOMBHUH

ATOPUKHU, TEOPUU BEPOSITHOCTEW U CTATUCTUKHA

OCHOBHBIE MTOHATHUSA KOM-
OMHATOPUKH

N3yueHnne npaBuiia KOMOMHATOPUKHU U MIPUMEHEHUE MPU PELICHUH
KOMOHWHATOPHBIX 3aJ1a4.

Pemenre kKoOMOMHATOPHBIX 3aa4 METOAOM Nepedopa U 1Mo npaBu-
J1y YMHOXEHHUS.

O3HaKOMJIEHHE C MOHATHAMU KOMOMHATOPUKH: pa3MeIleHUsIMH,
COYETaHUSMHU, IEPECTAaHOBKAMU U (popMyJiaMu [T UX BBIUHCIIE-
Hust. OObsiCHEHHE U TpUMEHEeHHne GOopMYJ sl BBIYMCICHUS pa3-
MEUICHU, IEPECTAHOBOK U COYETAaHMUH IIPU PEIICHHUH 3a1a4.
O3nakomiienune ¢ 6uHomoM HeroToHa u TpeyronbHukom Ilackans.
Pemenune npakTuyeckux 3a7ad ¢ HCIOJb30BAHUEM IOHATUN U
IpaBHJI KOMOMHATOPUKH

DJIEMEHTBI TEOPUU BEPOAT-
HOCTEH

N3ydeHne kinaccuueckoro onpeneaeHuss BEpOsiTHOCTH, CBOWCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.

PaccMmoTpenne npumMepoB BBIUUCIEHUS BEpOSITHOCTEN. Pemenue
3a7]a4 Ha BBIYMCIICHUE BEPOSTHOCTEH COOBITUI

[IpencraBienne naHHBIX
(TabGnuiBl, THATPAMMBI,

rpadukm)

O3HakoMIIEHHE C IPEACTABIECHUEM YUCIOBBIX JaHHBIX M UX Xapak-
TEPUCTUKAMU.

Pemenue npakTuueckux 3ajaa4 Ha 00pabOTKY YMCIOBBIX JaHHBIX,
BBIYHMCIICHUE UX XaPAKTEPUCTUK
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I'EOMETPUAA

[IpsiMble ¥ MIOCKOCTH B IpO- | POPMYIUPOBKA U MPUBEAECHUE 10KA3aTEIbCTB MPU3HAKOB B3a-
CTpaHCTBE MMHOTO PacIo0XEHUS NPSIMBIX U IJIocKocTell. Pacrio3HaBanue
Ha 4epTexkax M MOJENsAX Pa3jInyHbIX CIy4aeB B3aUMHOTO pac-
MOJIOKEHHUS MPSAMBIX U IJIOCKOCTEH, apryMEHTUPOBAHUE CBOUX
cyxjaeHuil. DopmyiupoBaHue onpeacIeHU, TPU3HAKOB U
CBOMCTB IapaJlJIeJIbHBIX U MEPIEHAUKYIAPHBIX INIOCKOCTEH,
JBYTPAHHBIX U JINHEHUHBIX YTJIOB.

BrinosiHEHHE TOCTPOEHUS YIJI0B MEXAY NPSIMBIMU, IPAMON U
IIOCKOCTBIO, MEXKAY MIOCKOCTSIMU 110 ONUCAHUIO U pacIlo3Ha-
BaHUE UX Ha MOJEINSX.

[IpyMeHeHue NpU3HAKOB U CBOMCTB PACMOJIOKEHUS NPAMBIX U
IJIOCKOCTEN NpHU pelIeHUH 3a1ad.

N306paxeHne Ha pUCYHKAX U KOHCTPYUPOBAHHE HA MOJEIAX
NEPIEHUKYISIPOB U HAKJIOHHBIX K IIJIOCKOCTH, IPAMBIX, IIapaJi-
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 CKPEIIMBAIO IIU-
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. OnpenieneHre U BbIUUCICHUE pacCTOs-
HUM B npocTpaHcTBe. [Ipumenenue popmyn u TeopeM IiIaHu-
METpHH [ pEIICHUS 3aaad.

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 MHOTOI'PaHHU-
KOB, IEPEYUCIICHUE UX DIIEMEHTOB U CBOWCTB.

N300pakeHre MHOTOTPAaHHHUKOB UM BBITIOJIHEHUE MTOCTPOEHHUS Ha
M300paxeHUSIX U MOJIENISIX MHOTOTPAaHHUKOB.

BrlunciieHue TUHEWHBIX 2JIEMEHTOB U YIJIOB B IPOCTPAHCTBEH-
HBIX KOH(QUTYypalUsiX, apryMEHTUPOBAHUE CBOUX CYKACHUM.
XapakTepucTHKa U H300pakeHne CeueHus, pa3BePTKH MHOTO-
TPaHHUKOB, BBIYHCIICHUE TJI0NIAJIEN TOBEPXHOCTEH.
[TocTpoeHue npocTedmnx ceueHuit kyoa, mpu3Mbl, TUPAMHUIBIL.
[IpumeHeHue pakToOB U CBEJAEHUI U3 MJIAHUMETPUHU.
O3HakoMIIeHHE C BUJAMU CUMMETPUN B IPOCTPAHCTBE, GOpPMY-
JAPOBAHUE ONPEIEICHUN U CBOMCTB. XapaKTepUCTUKA CUMMET-
PHM TEJ BpalleHUs U MHOIOIPaHHUKOB.

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

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

Tena u moBepxHocTH Bpamie- | O3HaKOMIJICHHE C BHJAMHU TeJ BpauieHUs, GOpMyJIUpPOBAHUE UX
HUS OMpEJICTICHUIN U CBOWCTB.

26



@®opmyIMpOBaHUE TEOPEM O CEYEHHUM IIapa IUIOCKOCTBIO H
IJIOCKOCTH, KacaTelbHOH K cdepe.

XapakTepucTUKa U U300paKeHUe TeJ BPAILEHUs], UX Pa3BEpPTKH,
CEYEeHHs.

Pemenne 3amau Ha MOCTPOEHUE CEYEHUM, BBIYMCIECHHUE IJIUH,
paccTtosHu#, yrios, miomaneid. IlpoBeneHue noka3aTelbHBIX
paccyXJI€HUH Npu pelIeHuH 3aaad.

[IpuMeHeHue CBOMCTB CUMMETPUHU IIPU PEIICHUU 3aJlay Ha Tena
BpallleHUsI, KOMOMHALIUIO 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 II0IIAaAEH NIIOCKUX QUIyp ¢
IPUMEHEHUEM COOTBETCTBYIOIUX (OpMyHT U (HaKTOB U3 IIAHHU-
MeTpuHu. M3ydeHne TeopeM 0 BBIUUCIEHUU 00BEMOB NIPOCTPaH-
CTBEHHBIX TeJ, peUIEHHUE 3a7a4 Ha IpUMeHEeHHE (POPMYJ Bbl-
yyciaeHus o0beMoB. M3yuenue ¢popmyi s BBIUUCIECHUS 1J10-
11ajiedl MOBEPXHOCTEN MHOTOTPAHHUKOB U TEJI BPAILCHHUS.
O3HakOMJIEHHE C METOAOM BBIYMCIIEHUS IUIOMAIH TIOBEPXHOCTHU
ctheprl. Pemenue 3amad Ha BBIYMCICHUE TUIOMAEH MOBEPXHO-
CTH IPOCTPAHCTBEHHBIX TEI

KOOpI[I/IHaTLI H BCKTOPbI

O3HakoMJIeHHE C TOHATHEM BeKTOpa. M3ydeHue nexkapToBOH
CHCTEMBI KOOPJAMHAT B IPOCTPAHCTBE, IOCTPOEHHUE IO 3aJaH-
HBIM KOOpPAMHATaM TOYEK M IJIOCKOCTEH, HaXO0XIEHHUE KOOpIU-
HAT TOYEK.

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

N3yuyenue CBOMCTB BEKTOPHBIX BEJIMYUH, IPABUII PA3JIOKECHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IIPABUII HAXO0XKICHUS
KOOpJIMHAT BEKTOPA B MPOCTPAHCTBE, MPaBUJI IEUCTBUHU C BEK-
TOpaMH, 3aJaHHBIMU KOOPAUHATAMH.

IIpuMeHeHue Teopun NpHU PEUIEHUH 3a7ad Ha JAEUCTBUS C BEK-
TopaMu. M3yd4eHue CKalsApHOTO IMPOU3BEICHUS BEKTOPOB, BEK-
TOPHOT'O YPAaBHEHHS NPAMOM M IIOCKOCTU. IIpumeHeHue Teo-
pHUM IIpU PELICHUM 3a7ay Ha NEUCTBUS C BEKTOpPaMH, KOOPAH-
HATHBIA METOJl, IPUMEHEHHNE BEKTOPOB ISl BBIYMCIICHUS BEJIH-
YUH YIJ0B U paccTossHMN. O3HAaKOMIIEHHE C JI0Ka3aTeJIbCTBaMU
TEOPEM CTEPEOMETPUHU O B3aUMHOM PACIOJIOKEHHUU INPSAMBIX U
IIOCKOCTEM € UCIIOJIb30BAHUEM BEKTOPOB
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HNPUMEPHBIE TEMbI PE@EPATOB (1OKJIA1OB),
NCCIEJOBATEJIBCKUX MTPOEKTOB

HenpepsiBHbIE qp0o0H.

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

Cpeanue 3HaUYCHUS U UX IPUMEHEHUE B CTATUCTHUKE.
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 nuddepeHnmana u ero MPUIOKCHU.

11. Cxembl NOBTOPHBIX UcHBITaHUN bepHyin.

12. UccrnenoBanue ypaBHEHUN U HEPABEHCTB C TapaMeTPOM

CoNGIAWLNDE
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