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1. MACIIOPT PABOYEM ITPOr'PAMMBI YUEBHOM JJUCIATLIIMHBI
OY .03 MATEMATHKA

1.1. O6aacTh NpUMeHeHHs MPOrPaMMBbI

Pabouass mporpamma yueOHoi aucummiuabl OVYJ[.03 Maremarnka SBIS€TCS YacThlO TMPOTPAMMBbI
MOATOTOBKM KBaJM(ULMPOBAHHBIX pabouux, ciayxamux B cooTBeTcTBUU ¢ ®I'OC cpegHero obiero
obpazoBanusi, ®I'OC cpeanero mnpodeccuoHanbHOr0 00pa3oBaHUs M HPOPHIS MPOHECCHOHATLHOTO
obpazoBanus no npodeccun CIIO —43.01.09 IloBap,koHautep

1.2. MecTto AuUCHMIVIMHBI B CTPYKType OCHOBHOH mnpodeccHoHaIbHOI 00pa3oBaTebHOM
nporpamMmbI: 0011e00pa30BaTEIbHbIN UK.

VYyebnas auciumnia «Marematuka: anredpa U Hayajla MaTeMaTHYeCKOTO aHAIN3a; TE€OMETPUSI SIBISIETCS
y4eOHBIM TIpeIMeTOM oOO0s3aTeNbHOM mpeaMeTHOW obmactu «Maremarnka W uHpopmarukay PIOC
cpenHero o0Iero oopa3oBaHusl.

B mpodeccuonansHbix 00pa30BaTeIbHBIX OpPraHU3aLUAX, PEATU3YIOMIMX 00pa30oBaTeNbHYIO MPOTPaMMY
cpenHero oobmero obOpasoBanus B mpeaenax ocBoeHuss OIIOII CIIO wa 6a3e OCHOBHOrO OOIMIETO
oOpa3oBaHusl, yueOHast tucuumuinHa «MareMaTrkay u3ydaercsi B 001eo0pa3oBaTeIbHOM IIUKIE YIeOHOTO
mwiana OIIOIT CIIO na Ga3ze OCHOBHOrO oO0Imiero oOpa3oBaHHS C MOJYYEHHEM CpPEIHEro OoOIero
o6pazosanus (I[TIIKPC, TITICC3).

B yuebnpix mmanax IIIKPC, IIICC3 yyebnas aucuumianHa «MareMaTHKa» BXOIUT B COCTaB OOIIUX
0011e00pa30BaTeIbHBIX YICOHBIX TUCIUILUINH, (POPMUPYEMBIX W3 O0S3aTEIBHBIX MPEAMETHBIX 00JacTei
®I'OC cpennero oo6mero oOpa3oBanus, mia npodeccuii CIIO wmmm  cnenmanbHOcTer  CIIO
COOTBETCTBYIOMIETO TPO(UIIsS TPOPECCHOHATHFHOTO 00pa3oBaHUSI.

1.3. Heau u 3a1a4u AUCHUNIMHBI — TPEOOBAHUSA K Pe3yJIbTATAM OCBOEHHS AUCIHUIJIMHBI:
Coneprxanue nporpaMMbl «MaTtemMaTnka» HalpaBJI€HO HA JOCTUKEHUE CIAEAYIOMNX HeJIe:

* oOecrieyeHre cHOPMUPOBAHHOCTU TNPEACTABICHUNH O COLMAIBHBIX, KYJIbTYPHBIX M MCTOPUYECKUX
(akTopax CTAaHOBJICHHSI MaTEMaTHKU;

* obecnieyeHne chOpMUPOBAHHOCTHU JIOTHUECKOTO, AITOPUTMHYECKOTO M MATEMATHYECKOTO MBIIIJICHNUS;
 obOecrieueHre cPOPMUPOBAHHOCTH YMEHUUN MPUMEHSTH MOJYYCHHbIE 3HAHUS MPU PEHICHUN Pa3TUYHbBIX
3a/1ad,

* obOecrmeueHue CHOPMUPOBAHHOCTH TMPEACTABICHUI O MaTeMaTHKE KaK YacTH OOIIeueIoBEeYeCKOM
KYJbTYPbI, YHUBCPCAJIbHOM S3BbIKC HAYKH, IMO3BOJJAIOUMICM OIMMCBIBATH W HM3Yy4YaTb PCAJIbHBIC IMPOUCCChI U
SIBIICHUS.

B mporpamMmy BKIIOYEHO COJIep)KaHWE, HAMpPaBICHHOE Ha (OPMHUPOBAHHE Y OOYYaAIOIIUXCS
KOMIIETECHIINH, HeoOXoauMbIX M kadecTBeHHOro ocBoeHuss OITOIT CITO Ha 6a3e OCHOBHOrO OOIIETO
oOpazoBaHHWsl € TOJYYEeHHEM  CpeaHero  olmero  oOpa3oBaHUs;, MPOrPaMMbl  TOJATOTOBKH
KBATM(UIIUPOBAHHBIX PAb0OYMX, CIHYXKANIMX; MPOrpaMMbI MOATOTOBKH CIICHHUATNCTOB CPEIHEro 3BEHa
(ITIKPC, IIIICC3).

OcBoeHnue conepxaHusi y4deOHOW muCHUITMHBI «MaTtemaTukay 00ecleunBaeT JOCTHKCHHE
00y4aroIUMHUCS CIETYIOIUX pe3)1bmamos.

* IUYHOCHHDBIX .

— c(hopMHpPOBAaHHOCTH MIPEJICTABICHUI O MATEMAaTHUKE KaK YHUBEPCAIBHOM SI3bIKE HAYKU, CPEJICTBE

MOJICIUPOBAHUS SBJICHUHA U MPOIIECCOB, UJIEAX U METOJIaX MAaTEMATHKH;

—  T[IOHMMaHH€  3HAYUMOCTHM  MaTeMaTHUKd JJid  HAy4YHO-TEXHUYECKOTO  IMporpecca,

c(hOpMUPOBAHHOCTH OTHOIICHHS K MAaTEMATHKE KaK K 9aCTHU 00IIEeUeTI0BEUYECKOM

KYJIbTYpbl U€pe3 3HAaKOMCTBO C MCTOPUEH pa3BUTHUSI MATEMaTHKH, HBOJIIOIUEH MaTEMaTUYECKUX

Aaen;

— Ppa3BHUTHE JOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKECHHS, alTOPUTMHUYECKOM

KYJIbTYpPbI, KPUTUYHOCTH MBILUICHUS HA YPOBHE, HEOOXOIUMOM JIsI

Oynyiieit mpodeccHoHaANBHON ASSITENFHOCTH, ISl TIPOJIOJKEHUST 00pa30oBaHUs U



caMmoo00pa30BaHus;

— OBJAACHUC MATCMATHYCCKUMH 3HAHUAMU H YMCHUSIMHU, HCOGXO,Z[I/IMBIMI/I B HOBCGI[HCBHOﬁ
KH3HH, U1 OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX AUCIUTUINH H

JTUCLIUTUTMH TPO(EeCCHOHATBHOTO UKJIIA, JUIS MOTY4YeHUs: 00pa3oBaHMs B 00IacTsX,

He TpeOyImuX yriIyOJIeHHON MaTeMaTHIeCKOH TOATOTOBKHY;

— FOTOBHOCTbH U CIIOCOOHOCTH K 00Pa30BaHMIO, B TOM YHUCIIE CAMOOOPA30BaHHUIO,

Ha TPOTSDKEHUHM BCEH JKM3HH, CO3HATEIILHOE OTHOIICHHWE K HEMPEPHIBHOMY OOpPA30BaHHIO Kak
YCIIOBHIO YCIICITHOM MPpodecCHOHABHOMN 1 00IIECTBEHHON eI TEIbHOCTH;

— TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSITEIIbHOM TBOPYECKOM U OTBETCTBEHHOM

JeATEIILHOCTH;

— FOTOBHOCTh K KOJUIGKTHBHOH paboTe, COTPYJAHHYECTBY CO CBEPCTHHKAMH B 00pa3oBaTEIbHOM,
OOILECTBEHHO  IOJIE3HOM, y4eOHO-UCCIENOBATECIbCKOM, MNPOCKTHOW ©  JAPYrHX  BHJAX
NeSITeTbHOCTH,

— OTHOIIEHHE K MPOPECCHOHATBHON AEATEIPHOCTH KaK BO3MOXKHOCTH YYacTHs B PEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOMICHAIIMOHAIBHBIX TPOOIIEM;

* MemanpeomMemHuulx:

— YMEHHUE CaMOCTOSITEIbHO ONPEEIIATh LEIH JeSITeIbHOCTH U COCTABIATH MJIaHbI

JESTEIbHOCTH;  CAMOCTOATEIbHO  OCYHIECTBIISITb, KOHTPOJIMPOBaTH UM  KOPPEKTHUPOBATh
JeSITeIbHOCTD; UCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI ISl JOCTHXKEHHSI TIOCTABJICHHBIX 1IeNei 1
peanu3alyy MIaHoB JeSTeIbHOCTH; BIOMPATh YCIIEIIHbIE

CTpaTEeruy B pa3IMYHbIX CUTYalMsX;

— YMEHHE MPOTYKTUBHO OOLIATHCS U B3aUMOJIEHCTBOBATh B IPOLIECCE COBMECTHOM

NeSITeIbHOCTH, YUUTHIBATh O3ULIUHU JIPYTUX YYACTHUKOB JEATEIBHOCTH, 3((EKTUBHO pa3periaTh
KOH(JINKTHI;

— BJAJCHME HaBbIKAMU II03HABATEJbHOW, Yy4eOHO-UCCIENOBATEIbCKOW M  MPOEKTHOMH
NEeSTEIbHOCTH,  HaBbIKAMU  pa3pelleHuss MIpodsieM;  CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbBHOMY ITOMCKY METOJOB PELICHUS NMPAKTUYECKHUX 3a]ad, NPUMEHEHUIO Pa3IMYHbIX
METO/IOB MO3HAHNUS;

— TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSITEIbHOH HH(POPMALMOHHO-TI03HABATEIbHON
JeSITEIbHOCTH, BKJIIOYash YMEHHE OpPUEHTUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HHGpOpMaIuH,
KPUTUYECKH OLIEHMBAaThb M HWHTEPHPETHPOBATH HH(MOPMAIMIO, MOJIYYaeMyl0 U3 Pa3IHMYHBIX
HCTOYHUKOB;

— BJIQJICHUE SI3BIKOBBIMH CPEACTBAMM: YMEHUE SICHO, JIOTHYHO U TOYHO M3JIarathb

CBOIO TOYKY 3PEHHUS, UCIIOIb30BaTh a/IEKBaTHbBIE SI3bIKOBBIE CPEJICTBA;

— BJaJIeHUE HaBbIKaMM 03HABaTEIbHOU pedIeKcHM Kak OCO3HAHHUS COBEPILAEMBbIX NEHCTBUN U
MBICIIUTENIbHBIX MPOIECCOB, UX PE3YJbTAaTOB U OCHOBAHMMU, TPAHUIl CBOETO 3HAHUS U HE3HAHMS,
HOBBIX [T03HABATEJIBHBIX 3a7a4 U CPEACTB ISl UX

JOCTHKEHHUS;

— EJIEYCTPEMIICHHOCTD B TIOMCKAX U MPUHATUHN PEelIeHUH, CO0Opa3uTeNbHOCTh U

MHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX PEICTABICHU; CTOCOOHOCTh BOC-

IPUHUMATH KPAacOTy U FapMOHUIO MUDA;

* npeoMemHbIX:

— c(opMHPOBAaHHOCTH TPEACTABICHUN O MaTeMaTHKe KaK YacTH MHPOBOH KyJIbTYphl U MecTe
MaTEMAaTUKU B COBpeMeHHOﬁ OUBHUJIN3AIlUN, cnoco0ax OMUCaHUs SBJICHUN pC€aJIbHOI0 MHpPa Ha
MaTeMaTHYECKOM SI3bIKE;

— chOpPMHPOBAHHOCTh TMPEACTABICHUNH O MaTEMaTHYECKUX TMOHATHUAX KaK BaKHEUIINX
MaTeMaTHYECKUX MOJIENAX, MMO3BOJISIOUIMX OMUCHIBATh M M3ydaTh pa3Hble MPOIECCHl U SIBICHUS;
NOHMMAaHHE BO3MO)KHOCTH aKCHOMAaTHYECKOTO TIOCTPOCHHS MaTEMAaTHIECKUX TEOPHIA;

— BJIaACHUC MCTOAaMH JOKa3aTCIbCTB U AJITOPUTMOB PCHICHUA, YMCHUC HUX [PUMCHATD,
IPOBOANTH JOKA3aTeNIbHbBIC PACCYKICHUS B XOJI€ PELICHUS 3a/1a4;

— BJAACHUC CTAHAAPTHBIMU MpUCMaMKU PCHICHHUA pPAllMOHAJIBbHBIX W HPpPAlHUOHAIbHBIX,
NIOKa3aTeNbHBIX, CTETEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHMH M HEPABEHCTB, HX CHCTEM;



HCIIOJIb30BAaHNE TOTOBBIX KOMITBIOTEPHBIX IPOTPAMM, B TOM YMCJIE JJI1 MTOMCKA IyTH PEIICHUS U
WUTIOCTPALM PEIIECHUS] yPAaBHEHUIN U HEPABEHCTB;

— c(hopMHPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATHUAX MaTEeMaTUYECKOTO

aHalM3a M WX CBOICTBax, BIAJEHHE YMEHHEM XapaKTepPH30BaTh IOBEACHUE (DYHKIUH,
HCIIO0JIb30BAHNE MTOJYYEHHBIX 3HAHUM 7151 OIMCAHUS U aHAJIM3a PEAJIbHBIX 3aBUCUMOCTE;

— BJIQICHUE OCHOBHBIMH TMOHSATHIMHU O TUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTYpax,
UX OCHOBHBIX CBOICTBax; c(hOPMUPOBAHHOCTh YMEHUS paclo3HaBaTh T€OMETpUUYECKUE (PUTyphI Ha
yepTexax, MOACIIX U B pealibHOM MUPE; IPUMEHEHNE H3yYCHHBIX CBOWCTB FT€OMETPUUYECKUX (PUTYP
1 GOpMYyIT AJIs PEeLIeHUs] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C MIPAKTUYECKUM COACPKAHUEM;

— c(hOpMUPOBAHHOCTH TPEACTABICHUN O MpoIeccaXx M SBICHUSAX, UMEIONIUX BEPOSTHOCTHBIN
XapakTep, CTaTUCTUYECKHX 3aKOHOMEPHOCTSAX B pEaJbHOM MHUpPE, OCHOBHBIX IOHSATHUSAX
AJIEMEHTAapHON TEOPUM BEPOATHOCTEN; YMEHMM HAXOJUTh U OLICHUBATHh BEPOSATHOCTH HACTYIJICHUS
COOBITHII B TMPOCTEHIIMX MPAKTUYECKUX CHUTYalUSIX U OCHOBHBIE XapaKTEPUCTUKU CIy4aWHBIX
BEJIMYUH;

— BJIQJICHUE HAaBbIKAMH MCIOJIb30BAaHUS FOTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM IIPU PELICHUU 33]1a4.

1.4. Koin4ecTBO YacoB HA OCBOEHHE NMPOTrPaMMbl THMCIUTILIAHbBI:

00s3aTeNnbHOM ayIUTOPHOI yueOHOM Harpy3ku oOydaromierocs 228 4acos;

2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUIJIAHBI
OY /.03 MATEMATHUKA

2.1. O0beM y4eOHOM TMCUMILIMHBI M BBl Y4eOHOH padoThl

Buj yueOHoit padoThl O0bem
4acoB
Oo0s3aTeqIbHAs ayIMTOPHAsA yueOHas HArpy3Ka (Bcero) 228
B TOM YHCIIE!
71ab0paTOpPHBIE 3aHATHS -
IPAKTUYECKHE 3aHSITHS 128
KOHTPOJIbHBIE pabOTHI 3 /6u./

KYPCOBOM IIPOEKT - HE NPEAYCMOTPEH

Hmoeosas ammecmayus 6 popme - sx3amen  6+6




2.2. TemaTu4yeCcKHi IJIAH U COlECPKAHUE YUe€OHOI JUCUUIINHBI

OY1.03 MATEMATHUKA
HaumenoBanme Oben Vposenn
pasienos u Tem Conep:xkaHue y4eOHOT0 MaTepHaJia, MPAaKTHIeCKHE PA0OTHI uncon ocnt:lenu
1 2 3 5
Pazgen 1. 100
AJITEBPA
Conep:xanue yueOHOro MaTepuasa 4
1 | O3HaKkOMJICHHE C POJBI0 MATEMAaTHKU B HAayKe, TEXHHUKE, 3KOHOMHUKE, HH(GOPMAIMOHHBIX TEXHOJIOTHUSX U MPAKTHICCKOH eATCIHHOCTH. 2
O3HaKOMJICHHE C LIEJISIMU M 33JJa4aMU U3Y4YCHHUs MateMaTuku nipu ocBoenuu npodeccuit CI10 u cnermansaoctedd CI1O. Ienbie u parmoHansHbIe
Tema 1.1. yucna. JledcTBUTeNnbHbIC Yncha. BoinonHeHne apudMeTHaecKux AeiCTBUI HaJl YMCIaMU, COYETasl YCTHBIC M MUChbMEHHbBIC TPUEMBI.
2 | Kommekcuble uucna. Pa3BuTve MOHATHS 4ducia. AnreOpandeckasi, TPUTOHOMETpUYECKas M IMOKa3aTeldbHas (OPMbI KOMIUICKCHOTO YHCIA. 2
PassuTuHe nNOHATHSA 0 JleficTBUs HA/l KOMIUIEKCHBIMU YHCIIAMU B Pa3IHUYHbIX GopMmax. ['eomeTpuyueckas HHTEPIPETALHSI KOMIJICKCHBIX YHCE]L.
aucie Ipakmuueckoe 3anamue Nol-2 4
1 | HaxooicOeHue NpubIudiCeHHbIX 3HAYEHUL GeNUYUH U NOSPEUHOCHEN GbIYUCTEHUT (AOCOTIOMHOL U OMHOCUMENbHOU), CPAGHEHUE HUCTOBbIX
svipadicenuil. Haxooicoenue owmubok 6 npeobpazosanusx u gbluucienusx Peuenue 3a0a4 Ha 0eticmausi ¢ KOMIIEKCHLIMU YUCTAMU.
2 | Ipubnuosicennvle 8bluucienus u pewenue NPUKIAOHbIX 3a0ay . 3auemnas paboma no KOMNIEKCHbIM YUCLAM.
Coep:kanue yueOHOIo MaTepuaia 10
1| KopHu HaTypanbHOMN CTENEHH U3 YUCIa U UX CBOMCTBA, CTENEHH C PAIIMOHAIBHBIMU MMOKA3aTEIISIMH, HX CBOHCTBA. 2
2 | Crenenu ¢ qeiCTBUTEbHBIMHU TIOKa3aTensMi. CBONCTBA CTEIICHH C JICHCTBUTEILHBIM MTOKA3aTEICM. 2
3| ®opmynupoBaHue CBOICTB cTerneHeil. BbrumcieHue cremeHell ¢ palMOHANBHBIM [OKA3aTelieM, BBINOJIHCHHE NPUKHIKHA 3HAYCHUS CTEICHH, 2
CpaBHEHHUE CTEICHEH.
4 | Jlorapudm. Jlorapudm umcia. OcHoBHOe lorapudmuueckoe ToxaectBo. [IpaBuna nelictBusi ¢ norapupmamu. JlecATHYHBIE M HATYPalbHBIE 2
Tema 1.2. norapudmsl. [lepexo]] K APYroMy OCHOBAHUIO.
5 | [IpeobpazoBanue anredpanvecKux, PalMoOHAIbHBIX BhIpaxkeHuil. [Ipeobpa3oBaHne MPpaIMOHATIBHBIX, CTEIEHHBIX BhipaxkeHui [IpeoOpasoBanue 2
KopHun, MOKA3aTEIIbHBIX U JOTapHU(PMUUCCKUX BHIPAKCHU.
CTENEeHH H Ilpakmuueckoe 3ausmue No3-8 12
Jorapugmsi 1 | Boinoanenue pacuemog no popmynam, cooepicaujum paoukaivl, OCyuecmesis Heooxooumvle n0OCMAaHO8KU U NPEobpa306aHusl.
2 | Pewenue uppayuonaibHblxX ypaeHeHuil
3 | Haxoorcoenue 3nauenuil cmenenu ¢ payuoHaIbHblMu nokazamenamu. Pewenue noxazamenvhvix npocmeiuux ypasHeHutl u Hep dgeHcms.
4 | Haxoocoenue 3nauenutl 102apu@ma no npouzsoibHoMy 0CHO8anuio. Ilepexoo om 00H020 0CHOBAHUSL K OPY2OMY
5 | Buiuucnenue u cpagnenue no2apugmos. Jlocapugmuposanue u nomenyuposanue gvipadcenuti. Pewenue npukiaonvix 3aday.
6 | Bwinoanenue npeobpazoeanuil 6blpaxcenull, npumMenerue GOopmyi, CA3AHHBIX CO CEOUCBAMU CIMeneHell U 102apu@mos.
Onpeodenenue obaacmu OORYCMUMbIX 3HAYEHUU 102apUpmMu1eckoo suvipaxcenus. Pewenue no2apumuueckux ypasnueHuil
Copep:xanue yueOHOI0 MaTepHaJa 12
Tema 1.3 1 | M3yueHue paiuaHHOTO METO/a U3MEPEHHs YIIIOB BpaIlleHHs M UX CBSI3H C rpajyCHON Mepoil. M300pakeHne yIiioB BpalleHus] Ha OKPYKHOCTH, 2
COOTHECEHHE BEJIMYHMHBI yIIia C ero pacroyioxkenrneMm. GopMyupoBaHie OnpeieneHlid TPUIOHOMETPUIECKUX (QYHKIIMI ISl YIJIOB IIOBOPOTa U
OcHOBBI OCTPBIX YIJIOB MPSIMOYTOJBHOTO TPEYTOJIBHUKA U OOBICHCHHE HX B3AUMOCBSI3H
TPUTOHOMETPHH 2 | CuHyc ¥ KOCHHYC TBOHHOTO yriia. DopMyJibl IPHBEICHHS. 2
3 | CuHyc, KOCHHYC ¥ TAaHI'€HC CyMMBI ¥ Pa3HOCTH JBYX YIJI0B. DOpPMYJIbI MOJIOBUHHOTO YTa. 2




4 | BelpaskeHue TPUTOHOMETPUUECKUX (DYHKLMH Yepe3 TAHT€HC MOJOBHHHOTO apryMeHTa. 2
5 | Ilpeobpa3oBaHne CyMMBbl TPHTOHOMETPUYECKUX (DYHKIMH B TPOU3BEICHUE U TPOU3BECHUS B CYMMY. 2
6 | ApkcuHYC, apKKOCHHYC, apKTaHreHc uncia. [IpocTelime TpUroHoMeTpUueCKie YpaBHEHUS 1 HEPABEHCTBA. 2
Ilpaxmuueckoe 3anamue No9-14 12
1 | Paouannvlii Memoo usmepenus y2nos epaujeHus U ces3b ¢ 2padyCcHoll Mepol.
2 | Pewenue npumepos u 3a0ay no npouoenromy mamepuany « OcHogHvie mpuzoHOMempuiecKe moxrcoecmseay.
3 | Pewenue npumepos u 3a0au no npotioenromy mamepuany « Popmynei crodxcenus, y080eHUs.
4 | Pewenue npumepos u 3a0ay no npouoenHomy mamepuany «llpeobpaszosanue cymmvl mpuzonomempuieckux QyuKyuil 8 npousgeoenue,
npeobpazosanue npousgeoeHUs MpUeOHOMEMpUIecKUX QYHKYULL 8 CyMMY».
5 | Pewenue npumepos u 3a0ay no npoudenromy mamepuany « Popmynvi npugeoeHusy.
6 | IIpeobpasosanue npocmeliuux mpuesoHOMempu4eckux eblpadcenuil.
ConepixaHue y4eOHOT0 MaTepHaJja 10
1| PaBHOCHIBHOCTD ypaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHBIE IIPHEMBI X PELICHUS (pa3IosKeHNe Ha MHOXKHTEIH, BBEICHUE HOBBIX IEPEMEHHBIX, 2
MOACTaHOBKH, Tpaduueckuii MeTox). Vicnons3oBaHue CBOMCTB U rpauKoB (QyHKINMIT ITpH peIICHN ypaBHEHUH 1 HEPABEHCTB.
2 | Meron nntepBaioB. M3o0paxxeHne Ha KOOPANHATHOM IUIOCKOCTH MHOXKECTBA PEIICHUI YpaBHEHUIT U HepaBeHCTB. PallnoHabHbIe 1 2
UppaloHaJbHbIC YPAaBHEHUsI, HEPaBEHCTBA M cUCTeMbl. OCHOBHBIE TPUEMBI UX PEIICHHSI.

Tema 1.4 3 | IokazaTespHbIC YpaBHEHUS 1 HEPABEHCTBA, CUCTeMbl. OCHOBHBIC IPUEMBI UX PEIICHUSI. 2
Vpabuenns u 4 | Jlorapudmudeckue ypaBHEHHs, HEPaBEHCTBA U cucTeMbl. OCHOBHBIC IPUEMBI UX PEILICHUSI. 2
HepaBeHCcTBA 5 | TpuronomeTrprueckue ypaBHeHUsI U cucteMbl. OCHOBHBIE TIPHEMBI X PELICHUSL. 2

Ilpakmuueckoe 3ansmue Nol5-18 8
1 | Pewenue payuonaivbHblx U UppayuoHaibHbIX YypaeHeHull U Hepagencme. Pewenue nokasamenvHolx ypasHeHutl u HepageHcms.
2 | Pewenue nocapu@muieckux ypagHeHuti u HepageHcms.
3 | Pewenue mpucoHomMempuieckux ypasHeHuti u HepageHcms.
4 | Koumponwvnas paboma Ne 1 no pasoeny Aneeopa.
Conep:xkanue yueOHOro MaTepuaja 10
1 | ®ynkiuu. O6nacTh onpenesieHns: 1 MHOXKeCTBO 3HaueHui. ['paduk GpyHKIMHU, noctpoeHue rpadukoB GyHKIMH, 38 JaHHBIX Pa3IMIHBIMH 2
cnocobamu. CBOWCTBa ()YHKIIMU: MOHOTOHHOCTb, YeTHOCTh, HEYETHOCTbh, OTPAHUYEHHOCTD, IEPHOIUYHOCTb.
2 | IlpomexxyTkH Bo3pacTaHus U yObIBaHHs, HAMOOJbIlIEe U HAUMEHbIIeE 3HAYCHUsI, TOUKU dKCcTpemyMma. [ padudeckas nnrepnperauus. [Ipumepst 2
(YHKIIMOHAIBHBIX 3aBUCHMOCTEH B PEaJIbHBIX POLIECCaX U SIBICHUSIX
3 | O6parubie pyHKImMU. OOIAaCTh ONpeneNeHus 1 00JacTh 3HaUeHni o0paTtHOi QyHkunu. I'paduk odparHoit GpyHKIMH. ApudmerHueckue 2
oneparuu HaJ GyHKuusiMU. CioxkHasi QyHKIUs (KOMIO3HIHUS).

Tema 1.5 4 | Onpenenenre CTENEHHOM, IOKa3aTelIbHOM, orapudmMuueckoi GpyHKIMH, WX CBOMCTB U rpaduku. 2

5 | Omnpenenenue TpuroHoMeTpuuecKkoil GyHKIMIA, ee cBoiicTBa u rpaduku. [IpeodpazoBanue rpagkoB TPUTOHOMETPHUYECKUX (HYHKIHH. 2
DyHKUAM, X OO0paTtHble TPUTOHOMETPUUECKHE (PYHKIIHH.
CBONCTBA M rpadukn 18

Ilpakxmuueckoe 3anamue Nel9-27

HpuMepbl 3asucumocmett Me.?fC()y NEePeMEHHbIMU 6 pedalbHblX npoyeccax U3 CMENCHbIX Oucuunﬂuﬂ.

Onpeoenenue gyuxyuii. [locmpoenue u umenue epaguxos pyukyuii. MUccredosanue gynxyuu.

Csoticmea nuHelHou, K6aOpamuuHol, KyCOUHO-TUHEUHOU U OpoOHO-TuHetiHol hyukyutl. Henpepovisnvie u nepuoouueckue QyHxyuu.

Ilpeobpaszosanue epapuros.

g Wl N -

HCZPLUUZ@]leblﬁ nepeHoc, cumMmempust OmHOCUMeENbHO ocell Koopduﬂam U cumMmempust OmroCcumelbHo Hadaia KOOp()MHClm. CuMMempuﬂ
ONMHOCUMENbHO }’lpﬂMOﬁ V=X, pacmsdicerue u cocamue 8001 ocell Koopduﬂam.




Ceoticmea u epaqbuicu CUH)YCa, KOCUHyca, maneeHca u KomaHeeHca.

7 | Obpamuvie gynxyuu u ux epaguru. Obpamuvie mpuzonomempuyeckue pyuxyuu. Illpeobpasosanus epaghuxa QyHxkyuu
8 | Cmenennvie, nokazamenvivle, 102apudmuyeckue, mpusoHoMempuyeckue u oopamuvie MmpueOHOMempuyeckue yHKyuu.
9 | I'apmonuyecxue xonebanus. lpuxnaonvle 3adauu.
Paznen 2. 46
Hayaja MaTeMaTH4ecKOro aHaInu3a
Coaep:xanue yueOHOro MaTepuaja 4
1| CnocoObl 3aanHus 1 CBOMCTBA YHCIIOBBIX MocienoBareibHocTel. [lonsiTre o npenene nocnenosarensHocTd. CyliecTBOBaHUE Mpeaea 2
MOHOTOHHOH OTpaHMYEHHOM MOCIIEI0BATENBHOCTH.
Tema 2.1 2 | CymmupoBaH#ue nociie[oBaTelbHOCTel. beckoneuHo yObIBatolas reoMeTpuyeckas nporpeccust u e€ cymma. [IoHsATHE 0 HENPEPBIBHOCTH 2
(hyHKIHN.
IlocaenoBateabHocT | ITpaxmuueckoe sanamue Ne28-30 6
1| Yucnosas nociedosamenbHocmp, CHOCOObL ee 3a0anusl, BbIYUCTIEHUSL YIEHO8 NOCLe)08aMeNlbHOCTIU.
2 | IIpeden nocnedosamenvuocmu. Beckoneuno ybowigarouas 2eoMempuiecKkas npo2peccusl.
3 | Ilpoussoouas. Bviuucnenue npedena uucinogou GyHkyuu.
Coaep:xanue yueOHOro MaTepuaja 8
1 | IlonsTHe 0 NpON3BOHOM QYHKIINH, €€ reOMEeTPUIECKUI U (PU3NYECKHIA CMBICIL. 2
2 | Ilpon3BojHasi OCHOBHBIX 3JeMeHTapHbIX QyHKIMH. [Ipon3BoiHas CYMMBI, Pa3HOCTH, IPOU3BEICHHUS], YACTHOTO. 2
3 | IlpousBoHbie 00paTHBIX (YHKIUI U KOMIIO3MINH (yHKIMH. BTOpas npou3BoaHas, e€ reoMeTpuuecKuii 1 (PU3NYECKUH CMBICIL. 2
4 | HaxoxIeHHe CKOPOCTH sl Tpoliecca, 3aaHHoro popmysioi u rpagukoM. [IpuMeHeHe MPOU3BOIHON K UCCICIOBAHNIO QYHKIUN 1 2
Tema 2.2 MMOCTPOCHHIO TPaUKOB () YHKITHIA.
Ilpakmuueckoe 3anamue Ne31-36 12
IIpoussonnas 1 | Ilpumepul ucnonvzosanus npousgooHvix. IIpouzeoonas: mexanuyeckul u 2eoMempuieckull CMulcii nPOU3E00HOLL.
2 | Ypaenenue kacamenvnoil k epaguxy @ynxyuu Ypasuenue kacamenvrou 6 obuem suoe.
3 | lpasura u popmynvi ougphepenyuposanust, madbauya npousgoOHIX INEMEHMAPHBIX U CIONCHBIX DYHKYUIL.
4 | Uccnedosanue (hynkyuu ¢ nOMOwbI0 NPOU3800HOI.
5 | Haxooicoenue naubonvuie2o, HAUMEHbULE20 3HAYEHUSL U IKCMPEMATbHBIX 3HAYEHUT QYHKYUU.
6 | llpumenenue npouzsoo0ubIX K UCCIEO08AHUIO PYHKYUIL U NOCMPOEHUIO 2PAPUKOS.
Conep:xanue yueOHOro MaTepuaja 8
1 | TlepBooOpa3Hnasi. HeonpeeneHHbIil MHTErpaj u ero cBoiicTBa. HaxoxaeHne HeonpeaeaeHHbIX HHTETPaJoB, CBOISIIINXCS K TAOTHMYHBIM. 2
2 | HenocpencTBeHHOE MHTETPUPOBAHUE, METOJI IIOJICTAHOBKH HEONPEIEIEHHOr0 HHTerpaa. [IpiMeHeHue opeeIeHHOro nHTerpaia s 2
HaXO0X/ICHUs IUIOIIAIU KPUBOJIMHENHON TPAllCLUU.
Tema 2.3 3 | ®opmyna Herotona-Jlelbauna. HemocpeacTBEHHOE MHTErPUPOBAHUE ONPENETICHHOTO HHTETPAIA. 2
4 | BpluucieHue onpeiesIeHHOr0 HHTerpajia MeTo/IoM MoACTaHOBKU. [IpuMepsl npuMeHeHus MHTerpasia B pu3nKe U TeOMEeTPHUH. 2
Hepsoodpasuas u Ilpakmuueckoe 3ansamue Ne37-40 8
HHTerpaJl 1
1| Buviuucnenue HeonpedeieHublx UHMepanog MemoooM HeNOCPeOCMBEHHO20 UHMESPUPOBANHUS U MEMOOOM NOOCMAHOBKIL.
2 | Buluucnenue onpedeienvix UHmezpano MenmoooM HenoCpeOCmEeHH020 UHMESPUPOBAHUsL U MEMOOOM NOOCAHOBKU.
3 | Buluucnenue niowaoeil RIOCKUX pueyp ¢ ROMOWbIO ONPEOeIeHHO20 UHMeSpad.
4 | Konmponsnas paboma Ne 2 no pazdeny Havana mamemamuueckoeo anausa
Paznen 3. 28

KOMﬁl/lHaTopHKﬂ, CTATUCTUKU U TeopuUusl BepOflT]—lOCTeﬁ




Conep:kanne yueOHOTo MaTepuajia

1| OcHoBHBIE MOHSATHS KOMOMHATOPHKH. 34/1a91 Ha TOJICYET YUCIIA PA3MEIIEHHUH, TIEPECTAHOBOK, COYETAHMUM. 2
2 | ®opmyna 6uroma HeroTona. 2
Tema 3.1 3 | CroiicTea GuHOMUHANBEHBIX KO3QduinenToB. Tpeyronsuuk [ackans. 2
Ilpakmuueckoe 3anamue Ne41-44 8
Ko?l'%il“:[g}:);lm( 1| Ucmopus paszeumus KkomOunamopuxu, meopuu GepOSMHOCMEN U CMAMUCMUKU U UX POdb 6 PA3IUYHbIX CPepax uero6edecKou
JHCUZHEOeSAMENbHOCTU.
2| Ilpasuna kombunamopuxu. Pewienue kombunamopnuix 3aday. Pazmewenus, couemanus u nepecmanosku.
3| Bunom Hviomona u mpeyzonvnux Iackans
4| Ipuxnaouvie 3a0auu.
Coaep:xanue yueOHOro MaTepuajia 4
Tema 3.2 1| CoObITHeE, BEpOSITHOCTD COOBITHS, CIIOKEHUE U YMHOXKEHHE BeposiTHOCTel. [IoHsTHE 0 HE3aBUCUMOCTH COOBITHH. 2
2 | uckpeTHas ciiyyaiiHas BeIMUMHA, 3aKOH €€ pacrhpeseneHus. UNcioBble XapaKTepUCTHKH JUCKPETHOM cily4daiiHOW BennuuHbl. [loHsATHE O 3aKOHE 2
DJ1eMeHThbI TEOPHH OOJIBIINX YHCEIL.
BePOSITHOCTEIH Ilpakmuueckoe 3anamue Ne45-46 4
1| Knaccuueckoe onpedenenue 6eposmHOCIU, CBOUCMEA 8EPOAMHOCMEN, MEOPeMa 0 CYMMeE 8epOSMHOCMell.
2 | Buiuucnenue sepoamuocmei. Ilpuxiaonvie 3a0ayu.
Tema 3.3 Coaep:xanue yueOHOro MaTepuasa 2
1 [pencraBnenue naHHBIX (TaOIULBL, JHarpaMMbl, rpadukn), reHepalibHas COBOKYITHOCTb, BBIOOpKa, cpefHee apupMeTHIecKoe, MeIMaHa. 2
IeMeHTbI [TonsiTre 0 3a1auax MaTeMaTHYECKOH CTATHCTHKH.
MaTeMaTHYeCKoi IlIpakmuueckoe 3anamue Ne47-48 4
CTATHCTUKHU 1 | Pewenue npaxmuueckux 3a0ay ¢ npumMeHeHuem 6eposmHOCHHbIX MEMOO08.
2 | Ilpuknaonvie 3a0ayu.
Paznen 4. 55
I'eomerpust
Conep:xanue yue0OHOro MaTepuajia 8
1 | BzanMHoOe pacrnosioxKeHHe ABYX NMPSIMBIX B IpocTpaHcTBe. [lapamienbHOCTh NpsiMOi M TutockocTH. [lapaueslsbHOCTh II10 CKOCTEH. 2
2 | IlepnenanKyIsIpHOCTB TPsIMOiL U TTockocTH. [lepneHauKysip M HaKJIOHHAs. YTOJI MEeX/Ly IPSIMOH U IIIIOCKOCTBIO. 2
3 | JAByrpaHHbI# yroi. YToa Mexay MIocKocTIMH. [lepreHANKYIIpHOCTh BYX IDIOCKOCTEH. 2
4 I'eomeTpuueckoe mpeodpa3zoBaHKue MPOCTPAHCTBA: MAPAIIISIBHBIN EPEHOC, CHMMETPHsI OTHOCHTEJILHO TIOCKOCTH. [lapaniensHoe 2
Tema 4.1 npoektrpoBanue. [nomans oproroHaapHON npoekimy. M300paxeHnne NpoCTPaHCTBEHHBIX (BHUTYD.
Ilpakmuueckoe 3anamue Ne49-53 10
TIpsiMbIe H IIOCKOCTH 1| Ilpusnaku 83aumH020 pacnonodicenus npamvlx. Yeon mesicoy MpAMBIMY. Bsaumnoe pacnonooicenue npamvix u niockocmel _
B IPOCTPAHCTBE 2 IlepnenOuKkynap u HaKIOHHAS K NAOCKOCMU. Y201 Medcoy npamou u niockocmolo. Teopembl 0 63auMHOM PACNON0NCEHUY NPAMOTU U NIOCKOCTIU.
Teopema 0 mpex nepneHOuKyIApax.
3 | Hpusnaxu u ceolicmea napaiieabHuix u nepReHOUKYIAPHbIX HAI0CKOCmell.
4 Paccmosanue om mouku 00 niockocmu, om npamou 00 nji0CKOCMU, pACCMOAHUE MENCOY NIOCKOCMAMU, MENCOY CKPEUWUBAIOUWUMUCS NPAMBIMU,
MedHcO0y NPoU360NbHbIMU uaypamu 8 npocmpancmee.
5 Ilapannenvroe npoexmupoganue u e2o ceoticmea. Teopema o n1owaou OPMOSOHATLHOU NPOEKYUU MHO20Y20NbHUKA. B3aumnoe pacnonooicenue
NPOCMPAHCMBEHHbIX u2yp.




C

oJep:kaHue yueOHOro MaTepuaJja

Bepumnsl, pebpa, rpann MHOrorpaHHuka. Passeprka. MHororpanssie yribsl. Beimykisie MHOrorpanuuku. Teopema Oitnepa. [Ipusma. [psmas u
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! HakJIoHHas npusma. [IpaBuibHas npusma. [lapamnenenunen. Kyo6.
2 | IMupamupa. [IpaBuibHas nupaMuza. YcedenHas nupamuna. Terpasap.
3 Cummerpuu B KyOe, B mapajuienenurnesne, B mnpusMe u nupamuzae. Cedenume Ky0Oa, MpU3MBI W IHpaMunbl. [IpencraBneHne O MpaBHIBHBIX
MHOTOTpaHHHKAX (TeTpadp, Ky0, OKTadp, TOIEKadAp U UKOCAdIP).
4 | Hunmmaap u koHyc. Y cedeHHbI KoHyc. OcHOBaHNME, BEICOTA, O0OKOBas MOBEPXHOCTD, 00pa3yromas, pa3BepTKa.
Tema 4.2 5| OceBrle ceueHns U cedeHns, mapajuienabHple ocHoBaHM0. Ilap u cepa, nx ceuenns. KacarenpHas IiockocTs K cdepe
Ilpakmuueckoe 3anamue Ne54-60 14
MHOrorpaHHHuKH H °
KpyLIbIE Tea 1 Paznuunvie 6uovl mnozoepannukos. Hx usobpasxcenus. Ceuenus, pasgepmiu mHo2o2panuuxos. Ilnowads nosepxmocmu. Budwr cummempuii 6
npocmpancmee. Cummempus mei pawjeHus U MHO202PAHHUKOG
2 | Pewenue 3a0au no meme « Ilnowaods u obvem npusmel, napaiieienuneod, Kyoay.
3 | Pewenue 3a0au no meme «Ilnowade u 06vem nupamuosl, yceyeHHOU RUPAMUObL, CeYeHUsL).
4 | Pewenue 3a0au no meme «ILiowads u 00vem yurunopa, KoHyca»
5 | Pewenue 3a0au no meme «llnowade u o6vem wap, cghepoly.
6 | Pewenue 3a0au no meme: «Ilnowads nosepxnocmu u 0b6vem npusMuly.
7 | Boiuucnenue niowadeil u 06vemMo8 2eomempuyeckux mei.
Copep:xanue y4eOHOr0 MaTepHaJia 6
[IpsimoyronbHast (AekapToBa) cucTeMa KOOpIUHAT B IpocTpaHcTBe. DopMyna pacCTOSHUSI MKy ABYMs TOYKaMu. Y paBHEHUs cepbl, INIOCKOCTH
U IIpsIMOML.
2 | Bekropbl. Monyib BekTopa. PaBeHcTBO BekTOpOoB. Cll0)KEHHUS! BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YMCIIO. Pa3noxkeHue BeKTopa 1o HarpaBICHHUSIM.
3| Yron mexny aByms Bektopamu. llpoekius BekTopa Ha ock. KoopmmnaTtsl BekTopa. CKamsgpHOE NpOM3BEAEHHE BEKTOPOB. lcmomb3oBaHMe
Tema 4.5 KOOPJMHAT ¥ BEKTOPOB IPH PEIICHUN MaTeMaTHYECKHUX U ITPHUKIAJHBIX 3a1a4.
Koopunater u Ipakmuueckoe 3anamue Ne61-64 6
BEKTOPBI -
1| Bexmopui. [eticmsus ¢ gekmopamu. [lexapmosa cucmema KoOOpOuHam 8 npOCMpanHcmee
2| Vpasuenue oxpysrcnocmu, cgepul, niockocmu. Paccmosnue mexcdy mouxamu. [eticmeus ¢ eekmopamiu, 3a0aunvimu koopounamamu. Cranaproe
npousgeoeHue 6eKmopos
3| Bexmopmnoe ypasHenue npamoil u niockocmu. HMcnonvzosanie 6eKmopog npu 00Kasamenybcmee meopem cmepeomempui
4| Konmponsnas paooma Ne 3 no pasoeny I'eomempusi.
Bceero: | 228

JII XapaKTepUCTUKH YPOBHS OCBOCHHSI yU€OHOTO MaTepHaa UCIIONb3YIOTCS CIEAYIOIINE 0003HAYCHHUS:

1. — o3HaKOMHTENbHBIHN (Y3HaBaHUE paHee U3yUYEeHHBIX 00BEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIHN (BBITIOTHEHUE JIEITEIFHOCTH 10 00pa3Ily, HHCTPYKIIUH WIH O] PyKOBOJICTBOM)

3. — IPOAYKTHBHBIH (IUTAHUPOBAHHE U CAMOCTOSITEIILHOE BBIIIOJHEHHE AEATEIbHOCTH, pellieHHe MPOOJIEMHBIX 3aj1a4)
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3. YCJIOBYS PEAJIM3ALIUU TPOTPAMMBI JUCHUTIJIMHBI
3.1. TpeGoBaHusA K MUHMMAJILHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecrne4eHH 0
Peanuzanus nporpaMMel JUCHUIUIMHBI TPEOYET HAMUYHS y4eOHOTO KaOMHETa MaTeMaTUKH.

Oo6opynoBanue yaeonoro kabunera: [1K ¢ muIieH3MOHHBIM TPOTrPAMMHBIM  00€CIIEYCHUEM, CTOI
MPEnoAaBaTeNbCKUA, CTYJIbsl YYCHHUECKHEe, KPecio JUIs MpenoiaBaress, MHTepaKTUBHAs J0CKa,
HUIIA CO BCTPOSHHBIM IIKAaOM, CTOJBI IS KOMIIBIOTEPOB, CKaHEp, NMPUHTEPHI, CTEHJBI,
MYJIbTUMEAUMHBIN POEKTOP, KOHIUIIUOHEPHI, YBIAXXKHUTEIb, UHPOPMAIIMOHHBIE CTEH/IBI.

TexHuueckue cpeacTsa 00yueHUs: MyJIbTUMEANA IPOEKTOP, AJOCKA HHTEPAKTUBHAS, MOHHUTOPBI,
UCTOYHUKU OecriepeOOHOr0 MUTAaHUs, KOJIOHKH, KOMMYTaTOPBI, MPUHTEPHI, KOMIIBIOTEPHI C
JIMLIEH3UOHHBIM ITPOrPaMMHBIM 00€CIIEUECHHEM.

3.2. UudopmanuonHoe odecriedeHne 00y4YeHust

Ilepeuens pexoMeHAyeMbIX Y4eOHbIX W3daHuii, VHTepHeT-pecypcoB, 10MOJHUTEIbLHO

JUTEePaTypbl

OCHOBHBIE UCTOYHUKHU:

bammakoB M.M. Matemaruka: anrebpa ¥ Hayala MaTEeMaTHYECKOTO aHallW3a, TEOMETPHS:

y4eOHHK ISl CTYJCHTOB MPO(GECCHOHATBHBIX 00pa30BaTENbHBIX OpPraHW3alUi, OCBAMBAIOIINX

npodeccuu u cneunanbHoctu CI10. — M.,2017

bammakos M.M. Maremaruka: aireOpa ¥ Hayajla MaTeMaTHYECKOrO aHalIW3a, NEOMETPHS:

COopHuK 32124 PO UIBHON HANPaBICHHOCTH: y4el. mocodue s

CTYACHTOB MpPO(ECCHOHATBFHBIX 00pa30BaTENbHBIX OpraHU3alHUl, OCBAMBAIOIIUXIIPO(EcCHH U

cnenuanpHocTu CIIO. — M.,2017

bammakoB M.M. Matemaruka: anrebpa M Hayala MaTeMaTH4YE€CKOrO aHalIn3a,r€OMeTpus:

3agauHuK: y4ueO. mocodue /i CTYACHTOB MPO(heCCHOHAIBHBIX

00pa3oBaTeNbHBIX OpraHu3alnii, OcBanBaronMX rnpodeccuu u cnenuaibHoctu CI1O. — M.,2017

1. Amumo III. A. u gap. Maremaruka: anreOpa W Hayala MaTeMaTHYECKOTO aHAIM3a,
TeoMETpHsl.

Anrebpa um Hadajga MaTeMaTU4eCKOro aHain3a (0a3oBbIM M yriuyOneHHbIH ypoBHH).10—11
Knaccel. — M., 2017.

2. Aranacsu JI. C., byry3oB B. @., Kagomues C. b. u np. Matemaruka: anreOpa u Hadana
MaTemMaTuueckoro ananuza. I'eomerpusa. ['eomeTtpus (6a30BbI M YriyOJE€HHBIH YpOBHH).
10—11 xmaccer. — M., 2018.

3. bammako M. U. Marematuka: y4eOHHK JUTSI CTY/l. YIPSXKICHUH cpea. mpod. oOpa3oBaHUsI.
—M., 2019.

4. bammvakoB M. M. Maremartuka. COOpHHMK 3amad TpO(MIBPHONW HAMpaBIEHHOCTH: Y4eO.
nocooue Il CTyN. yupekaeHuit cpea. mpod. odpazosanust. — M., 2018.

5. bammakoB M. U. MaremaTtuka. 3agadHuk: yde0. mocobue ajis CTyI. YUPEKISHUU Cpe.
npod. obpazoBanus. — M., 2018.

6. bammvakoB M. WM. Marematuka. DJIEKTPOHHBIH y4e0.-METOA. KOMIUIEKC JUISI CTY/I.

yupexaenuit cpen. npod. odpazosanus. — M., 2017.

bammakor M. U. Maremaruka (6a30BbIii ypoBeHb). 10 kmace. — M., 2018.

BammvakoB M. U. Matemaruka (6a30Bslii ypoBeHs). 11 kmacc. — M., 2019.

bammakor M. U. Anrebpa u Havana anaimsa, reomerpus. 10 kmacc. — M., 2018.

10. bammmakoB M. WM. Maremaruka (6a30Bblii  ypoBeHb). 10 kmacc. COOpHHK 3amad:
yue6.mocodue. — M., 2018.

11. bammmakoB M. M. Marematuka (06a3oBblii ypoBeHb). 11 kmacc. COopHuk 3amad: yueo.
nocobue. — M., 2017.

12.Tyces B. A., I'puropseB C. I'., MBomrmna C. B. Martemartuka mis npodeccuii u
CHEIHUAIbHOCTEN COIUANTbHO-DKOHOMUYECKOTO MPOPMIIA: YUeOHUK NI CTYA. YUPEKICHHIM
cpen. mpod. odpazoBanus. — M., 2017.

© o~
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13. Konsirun FO.M., TkaueBa M. B, ®@eneposa H. E. u ap. Maremaruka: anrebpa u Hadaja
MaTeMaTUYecKoro aHanusa. AnreOpa M Haudajga MaTeMaTHYecKoro ananusa (0a3oBbIi u
yrayonennsiit ypoau). 10 kimace / mox pen. A. b. Xwxdaenko. — M., 2017.

14. Komssirua FO.M., TkaueBa M. B., ®eneposa H. E. u np. Maremartuka: anreOpa u Hayana
MaTeMaTHYeCKOTro aHanu3a. Anrebpa M Hadajga MaTeMaTHYeCKOro aHanmusa (0a3oBbIA U
yrayoseHHbii ypoBHu). 11 kimace / mox pena. A. b. XKmwxkuenko. — M., 2018.

JIOTIOTHUTENBHBIE HCTOYHHUKH:
1. ITomonbckmit B.A.. COopavk 3anay no maremamnike: YueOHOe TOCOOHME Il CPETHUX CIICHMATHHBIX
yueonbx 3aBenermii/ B. A. ITog0abCKkuid. - M: Beicmas mkona, 1999.- 352 c.

2. Banyue 1. Maremarvika st rexankymos/ LA, Bastytie -M: Hayka, 1990420 c.
3. Hanasu A.A.CoopHuk 3ama4 o matematuke / A.A Jlagasa. - M..OOPYM:MUTHO®OPA-M, 2007.
—-352c.

NuTepHeT-pecypcesl:
1. www. fcior. edu. ru (MHpopManimoHHbIE, TPEHUPOBOYHBIE M KOHTPOJIBHBIC MAaTCPHAJIBI).
2. www. school-collection. edu. ru (Exunas xoiutekuuu mudpoBBIX 00pa3oBaTEIbHBIX

pecypcoB).

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JUCIIUIIJIMHbI
KoHTpoJb ¥ oLleHKa PE3yJIbTATOB OCBOCHUS JUCLHHUILIMHBI OCYIIECTBISETCA IPENOIaBaTelIeM B
IIPOLIECCE IPOBEIEHUS MPAKTUYECKUX 3aHATUN, TECTUPOBAHUSA, A TAaKXKE BbIIOJHEHUS
00y4arUMUCS UHAUBUYAJIbHBIX 33JaHU, IPOEKTOB, UCCIIEJOBAHUM.

IMpumepHbie TeMbl pedepaToB (T0KIATOB), HCCAETOBATETHCKHX MPOEKTOB
* HenpepbiBHBIE 1pO0H.
* [IpumMeHeHe CI0KHBIX IPOLEHTOB B SKOHOMHUYECKUX pacuerax. [lapannensHoe
IIPOEKTHPOBAHHUE.
* CpenHue 3Ha4€HUS U UX IPUMEHEHUE B CTATHCTHUKE.
* BekTopHO€ 3a1aHne IPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.
* CoXeHre rapMOHHYECKHUX KOJIeOaHH.
* ['padmueckoe penieHre ypaBHEHUI U HEPABEHCTB.
* [IpaBusibHBIE U MOTYIPaBHIIbHBIE MHOTOTPAHHUKH.
» Konnueckne ceueHus ¥ UX NIPUMEHEHUE B TEXHUKE.
* [Tonsitue nuddepennuana u ero NPUIOKEHUS.
» CxeMbl IOBTOPHBIX UCIIBITaHUN bepHymn.
* lccrnenoBanne ypaBHEHUN U HEPABEHCTB € TapaMETPOM.
-[TapannenbHOE NPOEKTUPOBAHUE.
* CpenHue 3HA4€HUS U UX IPUMEHEHHE B CTATHCTHUKE.
* BexTopHoe 3aaHne NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
» CloxeHHe TapMOHMYECKUX KOJIeOaHUH.
* ['padmueckoe penieHre ypaBHeHU U HEPABEHCTB.
* [IpaBusibHBIE ¥ MOTYNPABHIIbHBIE MHOTOIPAHHUKH.
* Konnueckne ceueHus 1 UX IPUMEHEHUE B TEXHUKE.
* [Tonsitue nuddepennuana u ero NPUIOKEHUS.
» CxeMbl IOBTOPHBIX UCIIBITaHUN bepHymn.
* lccrnenoBanne ypaBHEHNH U HEPABEHCTB C ITAPaMETPOM.
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Conep:kanue o0yueHust

XapakTepucTHKA OCHOBHBIX BH/I0B 1eATeIbHOCTH CTYAECHTOB
(Ha ypoBHe y4eOHBbIX AelCTBHIH)

BBenenue

O3HakoMJIeHHME C pOJbI0 MaTEeMAaTUKU B HayKe, TEXHHUKeE,
HSKOHOMHKE, HH(OPMAIIMOHHBIX TEXHOJOTUSAX M TPAKTHYECKOU
nesarenbHoCTH. O3HaKOMIIEHHE C LEMsIMU U 3aJjadyaMi U3y4eHMs
MaTeMaTHKu npu ocBoeHuu npodeccuit CIIO u cnenumambHOCTEH
CI1IO

Pa3Burue noHsTHS
0 yuc.jie

Beimonnenue apudmeTnueckux JecTBU HAJl YUCITIAMH, COYeTast
YCTHBIE U TUCbMEHHBIE IPUEMBI.

Haxoxaenne npuOIrmKeHHbIX 3HAYCHUI BETUYUH U TIOTPEITHOCTEH
BBIYMCIICHHH  (a0COJIFOTHOM ¥ OTHOCHTENBHOW);, CpaBHCHHE
YHUCJIOBBIX

BBIPXKEHUM.

Haxoxnenne omuOOK B NpeoOpa3oBaHMAX M BBIUYMCICHUSIX
(OTHOCHUTCS KO BCEM IMYHKTAM MPOrPaMMBI)

Kopuu, crenenu, Jjora-
pupMbI

O3HakOMJIEHHME C TIOHATHEM KOpHS N-i CTENeHH, CBOWCTBAMU
pasivKaJIoB U NPaBUJIaMH CPaBHEHUS KOPHEH.

@OopMyJIMpOBAaHHE OINPEICICHUS KOPHSI W CBOMCTB KOpPHEW.
Bberuncnenue W CpaBHEHHE KOpPHEH, BBIIOJHEHUE IPUKUAKU
3HAYEHHUsI KOPHS.

[IpeoOpa3oBanue  YHUCIOBBIX U  OYKBEHHBIX  BBIPAXKECHUH,
COZIepKALIUX PAJUKAIIbL.

Beinonnenue pacderoB mo QopmynaMm, coAepXkKalluM paJuKalbl,
OCYILECTBIISISE HEOOXOIMMBIE TTOACTAHOBKH U TIPE0Opa3OBaHMUS.
OnpeneneHue PpaBHOCWIBHOCTH  BBIP@XEHMM C  paJuKalaMu.
Pemenne nppanoHaIbHBIX YPAaBHEHUN.

O3HakOMJIEHME C TIOHATHEM CTENEHHM C  JIEWCTBUTEIBHBIM
MIOKA3aTEeJEM.

HaxosxneHue 3HaueHuil cTeneHu, UCIOb3ysl IPU HEOOXOJMMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuchelBaHUEe KOpHSA N-H CTENeHW B BUJAE CTENEHU C JIPOOHBIM
MoKa3aTeJieM U Ha000poT.

@opMyIMpOBaHUE CBOWCTB CTENEHEU. BbluuciaeHue cTeneHen c
palMOHAIBHBIM I10KA3aTEIEM, BBINOJHEHHE NPUKUIKA 3HAYCHUS
CTEIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpazoBaHre  YHCIOBBIX W OYKBEHHBIX  BBIPa)KEHUH,
COoIepKalMX  CTENeHH,  IpuUMeHsAsd  cBoWcTBa.  PerieHwue
MTOKa3aTeJIbHBIX YPAaBHEHMI.

O3HakoMJIEeHME C TPUMEHEHHEM KOpHEH U CTENEHEd IpH
BBIYMCIICHUM CPEJIHUX, JACIICHHH OTpe3Ka B «30J0TOM CEYEHU.
Pelenre mpukiiagHbIX 3a/1a4 Ha CJII0KHBIE IIPOLICHTEI

IIpeoOpa3oBanue
aJredpanvecKux
BbIPaKEeHHU I

Brimonaenne npeodpa3zoBaHuil BEIPAKEHUM, TPUMEHEHNE (HOPMYIL,
CBSI3aHHBIX CO CBOWMCTBAMU CTETICHEH U JTorapudMoB.

Ornpezenenne 00J1aCTH TOMyCTUMBIX 3HAUYEHUN JIOTaprU(MUIECKOTO
BbIpaxeHHs. Pemenne norapuMuieckux ypaBHEHUH

OcHOBHBIEC MIOHATUSHA
TPUTOHOMETPHUH

N3yuenne pagiraHHOrO METOAA W3MEPEHMS YIVIOB BpPALEHUA U UX
CBSI3U C TpaaycHOi Mepoi. M3o0paskeHue yIiIOB BpalleHUs Ha
OKPYKHOCTH, COOTHECEHUE BEJIMUMHBI yIJIa C €r0 PACIOJIOKECHHEM.
®opmynupoBaHHE ONPEACTICHUNA TPUTOHOMETPUYECKHX (YHKIMN
JUIsL  yIJI0B  IOBOPOTA M OCTPBIX  YIJIOB  MPSIMOYTOJIBHOIO
TPEYroJbHUKA U 00BSICHEHNE UX B3aUMOCBS3H

OcHoBHBIE

HpI/IMeHeHI/Ie OCHOBHBIX TPUI'OHOMCTPHYCCKUX TOXICCTB JJIA
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TPUTOHOMETPUYECKHUE BBIUUCIICHUS 3HAYCHUH TPUTOHOMETPUYECKUX (DyHKIMHA MO OXHOU
TOXKIEeCTBA U3 HUX
IIpeodpa3oBanus N3yueHne OCHOBHBIX (OpMYyJT  TPUTOHOMETpUHU:  (HOPMYJIbI
MPOCTEHIIMNX CIIOKEHUS,
TPHUTOHOMETPHYECKUX yIBOGHHS,  IpeoOpa3oBaHUs  CyMMbl  TPUTOHOMETPUYECKUX
BbIPasKeHHU I byHKUIni
B IIPOMU3BEACHHUE U IIPOU3BENCHUA B CyMMY M INIPUMEHEHHE IIPH
BBIYMCIICHUM 3HAYEHUS TPUTOHOMETPUYECKOTO BBIPAKEHUS U
YIPOILEHHUS €ro.
O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUU TOUYEK HA €IMHUYHON
OKPY’KHOCTH M IPUMEHEHHE UX I BbIBOAA (POPMYII IPUBEICHMSI
IIpocreiimme Pemenue no gpopmynam u TPUrOHOMETPUYECKOMY KPYTy IPOCTEH-
TPHTOHOMETPHYECKHUE LIMX TPUTOHOMETPUYECKUX YPABHEHUM.
YPaBHEHUA U [TpumeHneHne oOUIMX METOIOB PELICHUs YpaBHEHUN (IIpUBEJIEHUE K
Hepagencmea JUHENHOMY, KBaJpaTHOMY, METOJ PAa3JIOXKEHHS Ha MHOXKUTEIH,

3aMEHbl TEPEMEHHOM) IMpH PpPEUIeHHMH TPUTOHOMETPUYECKHUX
YpPaBHEHUU.
YMeHue  oTMedarb ~ Ha  Kpyre  pPELICHHs  IPOCTEMIIHX

TPUTOHOMCTPHUYCCKHUX HCPABCHCTB

ApKCHHYC, aDKKOCHHYC,
APKTAHI'€HC YU CJIA

O3HakOMJIEHHME C TOHATUEM OOpaTHBIX TPUTOHOMETPUYECKHUX

byHKIH.
W3ydenue onpeeneHnii apkCHHYyca, apKKOCHHYCa, apKTaHTeHCa

yrcna, (opMynHpoBaHHE UX, H300paKEHUE Ha EIUHUYHON
OKPYXHOCTH, IIPUMEHEHHE MPU PEIICHUH YPaBHCHUN

DyHKIMH. O3HakoMJIeHUE C  TOHATHEM  [EPEMEHHOH,  IpUMEPAMHU

IHonsiTHe 0 3aBUCHUMOCTEN

HeNpepbIBHOCTH MEXy NePEMEHHBIMU.

pyHKIHT O3HakoMIIeHUE c MOHSITHEM rpaduka, ompeneneHue
MPUHAUISKHOCTH TOYKH Tpaduky ¢GyHkuuu. OmpeneneHue 1o
dbopmyse mpocTeiliel  3aBUCMMOCTH, BHAAa €€ rpaduka.

Bripaxkenue no ¢hopmye

OJHOM EPEMEHHOM Yepe3 Apyrue.

O3HakoMIIeHHE ¢ onpeeneHrneM QyHKINU, GOpPMYJINPOBaHHUE €TO.
Haxoxpaenue obnactu onpeseneHns 1 o01acT 3HaYeHUH PyHKIMH

CpoiicTBa QyHKIHH.
I'padmyeckasn
HHTEpHIpeTanus.
IIpumepsl
(YHKIHOHAIBHBIX
3aBHCHMOCTel B
peabHbIX

npoueccax u siBJICHUSX

O3HakomileHHe C mpuMepamMH (YHKIHOHAJIBHBIX 3aBUCHUMOCTEH B
peasIbHBIX MpoLeccax U3 CMEXHbBIX TUCIUIUINH.

O3HaKOMJIEHHE € JOKa3aTEIbHBIMU PACCYXIEHUIMH HEKOTOPBIX
CBOMCTB JHMHEMHON W KBaApaTUYHOM (YHKIMH, NpoBeaeHUE
UCCIIEIOBAaHMSI TMHEWHON, KyCOUHO-TMHEWHOW, APOOHO-ITHHEHHON 1
KBaJpaTUUHOM (QyHKIM, ocTpoeHue ux rpapukos. [loctpoenue u
yreHue rpadpukoB pyHkuuit. MccnenoBanue GpyHKIMH.
CocraBnenue BUAOB (QYHKIHMI MO JAAHHOMY YCJIOBHIO, PEIIEHUE
3aj1a4

Ha SKCTPEMYM.

Beinonnenue npeobpazoBanuii rpaduka GpyHKuuu

OOpaTtHble pyHKIIUM

Brruncnenue 3HaueHUN QYHKIHM 110 3HAYEHUIO apryMeHTa.
Onpeznenenye NOJI0KEHUs TOUKH Ha TpaduKe 1Mo ee KOopaAuHaTaM U
Hao000pOT.

Hcnonb3oBaHue CBOWCTB (YHKUMH [ CpaBHEHHsS 3HAYCHHUN
CTerneHen u jJorapupmMoB.

[TocTtpoeHne rpaguKOB CTENEHHBIX U JIOTapU(PMUUECKUX (DYHKITHIA.
Pemienne mnokas3aTenbHbIX M JIOTapU(MHUUYECKHX YpaBHEHHH H
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HEPaBEHCTB I10 U3BECTHBIM aJITOPUTMAaM.

O3HakOMJIEHME C TOHATHEM HEIPEPHIBHOW NEPUOAMYECKOMN
¢byHkunu, GopMynupoBaHME CBOMCTB CHHYca M KOCHHYCAa,
MOCTPOCHHE UX

rpaduKoB.

O3HakOMJIEHHE C TIOHATHEM TapMOHUYECKUX KoyleOaHud u
npuMepa-

MU TapMOHMYECKHX KOJICOaHUH JUIsl OMMCAaHUS POLIECCOB B (PU3UKE
U JIpYTUX 00JacTIX 3HAHMUA.

O3HaKOMJICHHE C TIOHSATHEM Pa3pbIBHOM MEPUOANYECKO QyHKIINH,
(dbopMynupoBaHUE CBOICTB TAaHI€HCA U KOTaHI'€HCA, IOCTPOEHUE UX
rpaduKoB.

[IpumeHenue CBOMCTB (YHKIMH A CpaBHEHUS 3HAYCHHUH
TPUTOHOMETPHUYECKUX (DYHKIMHA, pEIIeHUS TPUTOHOMETPUUIECKHUX
YpPaBHEHUU.

BrinonHenue npeoOpa3oBaHusi rpauKoB

ITociexoBaTeILHOCTH

O3HakOMJICHHME C TOHATHEM YHMCIOBOW IOCIIENOBATEIbHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.

Osnaxomienue ¢ noHsmuem npedeﬂa nocne008amenbHoCmi.
O3HaKOMJICHHE C BEIYUCICHUEM CYMMBI 0ECKOHEUYHOI'0 YHCIOBOr0
psza Ha MpUMepe BBIUMCIEHUS CyMMbl OECKOHEUHO YObIBaroLIeH
r€OMETPUYECKON ITPOTPECCUM.

Pemenne 3amau Ha npumMeHeHHe (QOPMYIJbI CyMMBl OECKOHEUHO
yOBbIBaIOIIE r€OMETPUUECKON IPOrPECCUu

IIpousBoanas u ee npu-
MEHeHHe

O3HaKOMJICHHE C TOHATHEM ITPOU3BOIHOM.

N3yyenne u  GOpMyJIUMpOBaHHE €€  MEXaHHYECKOro U
TE€OMETPUYECKOTO CMBICJIA, HM3YYEHUE aIrOpUTMa BBIYUCICHUS
MIPOM3BOJIHON HA NMpPUMEpPE BBIYUCIEHHUS MTHOBEHHOW CKOPOCTH U
YIJI0BOTO KO3 UIIEeHTa

KacaTeJIbHOM.

CocraBieHue ypaBHEHUs KacaTelbHOH B 001eM BUJIE.

VYceBoenue npasuit AudGepeHnnpoBaHus, TAOIUIIB TPOU3BOIHBIX
AJIEMEHTapHbBIX (PYHKIMNA, TPUMEHEHUe JUIsl U depeHIIMPOBAHUS
(GyHKIMI, COCTaBIIEHUs] ypPaBHEHUS KacaTeIbHOM.

W3yueHne TeopeM O CBSI3U CBOMCTB (DYHKIMM U IMPOU3BOAHOM,
bopMynupoOBKa HX.

[TpoBeneHue ¢ MOMOIIBIO MPOU3BOAHOM HCCIeNOBaHUA (DYHKIUH,
3alaHHON (hopMyITOii.

VYcTaHOBIEHHE CBSI3M CBOMCTB (DYHKIMM M TNPOU3BOIAHON MO HX
rpaduxam.

ITpuMmeHeHne NpON3BOJHOMN I PEILIEHUS 33]a4 HAa HAX0XKJIEHUE
HauOOJbIIEr0, HAUMEHBIIET0 3HAYEHUS W Ha HaXO0XKJIEHHUE
IKCTpEMyMa

IlepBooOpa3nas
W HHTerpaJ

O3HaKOMJICHHE C TTIOHATHEM WHTETpaia U IepBO0Opa3HOA.
W3ydeHue mpaBuiia BEIYMCICHHS IEPBOOOPA3HON U TEOPEMBI
Herorona— JleiOuuma.

Pemenne 3amad Ha CBs3b MEPBOOOpPA3HOW M €€ MPOU3BOJHOM,
BBIYHCIICHHE TTIEPBOOOPA3HOM 711 JAHHOU (DYHKITHH.

Pemenne 3amad HAa TpUMEHEHUE WHTETpalia IJIs BBIYHCICHUS
(bU3NYECKHUX BEITUYMH M TUIOIIAICH

YpaBHeHUs M CHCTEMBI
YpaBHEeHU

O3HakoMJIEeHME C MPOCTEHIIMMM  CBEACHMSIMM O  KOPHAX
anredpandyecKkux ypaBHEHUH, MOHITUSIMHU UCCIIEIOBAaHUSl ypaBHEHUN
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HepaBeHncTBa U cucreMbl
HEPABEHCTB C IBYMS
nepeMeHHbIMU

Y CUCTEM ypaBHEHHIA.

N3ydyeHne Teopun paBHOCWIBHOCTH YPaBHEHHM M €€ INPUMEHEHUS.
ITo-

BTOPEHUE 3allUCU PEIIECHUs CTAaHAAPTHBIX ypaBHEHUH, IPUEMOB
npeoo-

pa3oBaHUs YPaBHEHMM JUIsl CBEJIEHUS K CTaHJApPTHOMY ypPaBHEHHUIO.
Pemenuie panrioHaabHbIX, HPPALMOHAIBHBIX, TOKA3aTEebHbBIX

U TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM.

Hcnonp3oBanue CBOMCTB W TpadukoB (YHKUIMN A pelIeHUs
ypaBHEeHUH. [ToBTOpeHNE OCHOBHBIX IPUEMOB PELLIEHUS CUCTEM.
Pemmenuie ypaBHeHU! ¢ MPUMEHEHUEM BCEX MPUEMOB (pa3iioKeHUS
HAa MHOJXKUTENIM, BBEJICHUS HOBBIX HEU3BECTHBIX, I10JICTAHOBKH,
rpadu-

YECKOTO METO/1a).

Pemenne cucreM ypaBHEHM C TPUMEHEHUEM Pa3IMYHBIX
Croco0oB.

O3zHakoMjieHHE C OOMIMMH BOIPOCAMHU pEIIEHUsT HEPaBEHCTB U
UCTIOJIB30BaHUE CBOMCTB W TpaduKOB (QYHKUMH TPH PEIICHUH
HEPABEHCTB.

Pemenrie HepaBeHCTB M CHUCTEM HEPABEHCTB C MNPUMEHEHUEM
Pa3IUYHBIX CIIOCOOOB.

[IpumeHeHne  MaTeMaTHYECKMX  METOAOB  JUJIsl  pelIeHUs
COJEepXKATeNbHBIX 3a/Ja4 M3 pa3IMyHbBIX O0JIacTed HAayKu U
MpakTUKU. VIHTepnpeTupoBaHue pe3yibTaTOB C YYETOM pPEabHBIX
OrpaHUYECHUN

OcHOBHBIC TOHATHUSA
KOMOHMHATOPHUKH

N3ydenue npaBuiia KOMOMHATOPUKH U IPUMEHEHNE IPU PEILICHUU
KOMOWHATOPHBIX 3a/1a4.

Pemennie KOMOMHATOPHBIX 33/1a4 METOAOM Iiepedopa U 1Mo IpaBUILy
YMHOXEHHUS.

O3HakoMJIEHHE C TOHATUSAMU KOMOWHATOPHKHU: pa3MELIEHUSMU,
COYETaHUSIMH, IEPECTAHOBKaMHU U (hOpMyJIaMH I UX BBIUYUCIICHUS.
OObsicHeHHe U TNpUMEHeHHe (GopMya A BBIYUCICHUS
pa3MeILEeHNH,

MEPECTaHOBOK U COUYETAaHUH MPHU PELICHUH 3a/1a4.

O3nakomiienue ¢ OuHomoMm HeroToHa u TpeyrosibHukom Ilackans.
Pemenne mnpakTH4eCKMX 3a7ad C HCIOJIB30BAaHUEM IOHATHI U
MIpaBHJI KOMOMHATOPUKHU

JJIeMEeHTHI TEOPUH
BEPOATHOCTEH

N3yueHne KIacCUYECKOTO OIpPEAEIICHUs] BEPOSTHOCTH, CBOWCTB
BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.

PaccmoTpenue npuMepoB BBIUHCICHUSI BEPOATHOCTEN. Penenne
3a]la4 Ha BBIUMCIICHHE BEPOSITHOCTEHN COOBITHI

IIpencraBiienne JaHHBIX
(Tabu1bl, IMATPAMMBI,

rpagpuxn)

O3HakOMJIEHWE C TPEACTABICHHEM YHUCIOBBIX JAHHBIX H UX
XapaKTEPUCTUKAMH.

Pemenne nmpakTuiyeckux 3ajaq Ha 00pabOTKY YMCIIOBBIX JAHHBIX,
BBIYNCIICHUE UX XAPAKTEPUCTUK

IIpsimble ¥ I0CKOCTH
B IIPOCTPAHCTBE

@opMyIUpOBKa W  MOPUBEJICHHE  JOKA3aTEIbCTB  IPU3HAKOB
B3aMMHOI'0

pacmonoXeHus MNpsMbIX H  IUlockocTed. Pacno3naBaHue Ha
YCpTEIKaAX n MOACIIAX Pa3JIMYHBIX CJIy4acB B3aUMHOTI'O
PacIoJIOKEHUST MPSAMBIX U IIJIOCKOCTEHM, apryMEHTHPOBAHHE CBOUX
CYXKIECHUM.

DopMyJIMPOBAHUE  OMNPENEICHHUI, TNPU3HAKOB M  CBOICTB
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HapajyIeNIbHbIX U NMEPNEeHAUKYISIPHBIX IUIOCKOCTEH, IBYTPaHHBIX U
JIMHEUHBIX YIJIOB.

BeinosnHenne mnocTpoeHHs YIrIOB MEXIy NPSMBIMU, NPsIMOH H
IJIOCKOCTBIO, MEXAY IJIOCKOCTSMHU IO OIMCAHUIO U paclo3HaBaHUE
ux

Ha MOJEJISX.

[IpuMeHeHHe NPHU3HAKOB M CBOMCTB PACHOJIOXKEHUS MPIMBIX U
IUIOCKOCTEH MpH pelIeHnH 3a1a4.

N300pakeHre Ha pPUCYHKaxX M KOHCTPYMPOBAHHE Ha MOJAEIIX
NEPIEHAUKYIIIPOB M HAKIOHHBIX K  IUIOCKOCTH, TIPSMBIX,
HapajieNIbHbIX INIOCKOCTEH, YIIIOB MEKIY NPSIMOI U MJIOCKOCTHIO U
000CHOBAaHUE ITOCTPOCHHUS.

Pemenne 3amau Ha BBIYMCICHHE TIE€OMETPUYECKMX BEJIUYHUH.
OnuceIBaHUE PACCTOSIHUS OT TOYKH JIO TUIOCKOCTH, OT MPSIMOM 10
IUIOCKOCTH, MEXAY IUIOCKOCTSIMM, MEXIY CKpEIIUBAIOLMMUCS
OPSIMBIMH, MEXAY INPOU3BOJIBHBIMH (DUTYpaMH B IPOCTPAHCTBE.
®opMynupoBKE U J0Ka3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHHIX
(TeopeM CyleCTBOBaHUS, CBONCTBA).

N3o0pakeHune Ha yepTeKax U MOJEISIX PACCTOSIHUS 1 0OOCHOBaHUE
cBOoUX cyxaeHuil. OmpeneneHue W BBIUUCIEHUE DPACCTOSHUI B
npoctpanctse. [lpumenenne GopMyn U TeopeM IUIAHUMETPUU IS
peLeHus 3a1auy.

O3HaKOMJIEHHE C TOHITUEM NapAJUIEIBLHOTO MPOEKTUPOBAHUS U €T0
CBOWCTBaMH. Dopmynuposanue  meopemvl 0 NIOWAOU
OpPMO2OHANLHOU NPOEKYUU MHO20Y20NbHUKA.

[Tpumenenne Teopunm s  OOOCHOBAaHMS  INOCTPOEHUN U
BBIYMCIICHU.

ApryMeHTHpOBaHHE CBOUX CYXKAECHUH O B3aMMHOM PacroI0KeHUN
IIPOCTPAHCTBEHHBIX (PUTY

MHOrorpaHHUKH

Onucanue U XxapaKTepUCTHKA Pa3IMYHBIX BUJI0B MHOTOTPAHHUKOB,
[IEPEUYUCIICHUE UX DJIEMEHTOB U CBOWCTB.

N300paxeHre MHOTOIPAaHHUKOB U BBIIOJHEHHE IOCTPOEHUS Ha
U300paKeHUSIX U MOJIENISIX MHOT'OTPaHHUKOB.

Beluncienue JIMHEWHBIX 3JIEMEHTOB U YIJI0B B IPOCTPAHCTBEHHBIX
KOH(Urypanusx, apryMeHTUPOBAHHE CBOUX CYKICHHH.
XapakTepucTUKa M W300pakeHHE  CEUCHUS,  pa3eepmKu
MHO202PAHHUKOG, BBIYACICHUE TUIOIACH IIOBEPXHOCTEH.
[TocTtpoeHne mnpocTedIux ceueHWi KyOa, MPU3MBI, MHUPAMUJBIL.
[Tpu-

MEHEHHE (aKTOB U CBEJCHUN U3 TNIAHUMETPUH.

O3HakoMieHHEe C BHJAMH CHMMETPUHA B IIPOCTPAHCTBE,
dbopMynupoBaHUE OINpeNeNeHu U CBOMCTB. XapaKTepUCTHKA
CUMMETPHUH TN

BpalCHUS U MHOTOI'PAHHUKOB.

[IpuMeHeHne CBOWCTB CHMMETPHH NIPU PEIICHHUH 3a/1a4.
Hcnonb3oBaHue MPHOOPETEHHBIX 3HAHWUN JJIs1 WCCIEAOBAHUS U
MOJICJINPOBAHNUS HECIIOKHBIX 3a/1a4.

N300pakeHHE OCHOBHBIX MHOTOTPAHHUKOB ¥  BBINOJIHEHHE
PUCYHKOB

10 YCJIOBUSIM 3a/1a4

Tena u moBepxXHOCTH
BpallleHHUsA

O3HakoMJIEHHE C BHJAMH TeJI BpalleHUs, (OpMyTUpOBaHHE HUX
ONpEACICHUN U CBOICTB.
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@opMyIMpOBaHHE TEOPEM O CEUYEHUU IIapa IUIOCKOCTBIO H
IUIOCKOCTH, KacaTeabHOU K cdepe.

XapakTepucTuka U HM300pa)KeHUE TeNl BpallleHUs, UX Pa3BepTKH,
CEYCHMUS.

Pemenne 3amady Ha NOCTPOCHUE CEUYEHUM, BBIYUCICHHUE [UJIUH,
paccTossHuM, yriaoB, Iomaneld. [IpoBeneHue aoKa3aTeIbHBIX
pacCyXJI€HUM MpU PELICHUH 3a4au.

IIpuMeHeHHEe CBOWCTB CUMMETPUM IIPU PELICHUM 3aJad Ha Tesa
BpallleHus1, KOMOMHALINIO Tel.

N300paxkeHre OCHOBHBIX KPYTJIBIX TEJ U BBIIIOJIHEHNE PUCYHKA I10
YCIIOBHIO 33]1a41

I/I3MepeHHH B reOMeTpumn

O3HakoOMJICHHE C MOHSITUSIMH IUIOMIAAA U O00beMa, aKCUOMaMH H
CBOMCTBaMH.

Pemenue 3aau Ha BBIYMCIIEHUE IUIOLIAAEH IUIOCKUX QUIYp C
npuMe-

HEHUEM COOTBETCTBYIONUX (hopMy:t 1 (HaKTOB U3 IJIAHUMETPHUH.
W3ydeHne TeopeM O BBIUHUCICHUH 00bEMOB MPOCTPAHCTBEHHBIX Tell,
pelieHue 3aa4 Ha MpUMEHEeHHEe (POPMYIT BHIYUCICHUS 00BEMOB.
Wzydyenue ¢dopMyn Ajis BBIUMCICHHS IUJIOMIAAEH MOBEPXHOCTEH
MHOTOTPaHHUKOB U TE€JI BPAILICHUS.

O3HakOMJICHHE C METOJOM BBIYMCIICHUS IUIOMIAJAN MOBEPXHOCTH
chepsl.

Pemienne 3amady  Ha  BBIUMCICHHE IUIONIAACH  IMMOBEPXHOCTU
MIPOCTPAHCTBEHHBIX TEJ

Koopaunatsl 1 BeKTOpBI

O3HakoMJIEHHE C TOHATHEM BekTopa. M3yueHue nexkapToBoi
CHUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE, MOCTPOCHHUE IO 3aJaHHBIM
KOOPJMHATAM TOYEK U INIOCKOCTEH, HAXOXKIEHUE KOOPAUHAT TOYEK.
HaxoxneHue ypaBHEHHH OKPYXHOCTH, CQepbl, IIOCKOCTH.
Boluncnenue paccTossHUN MEXY TOYKAMH.

N3yueHnne CBOMCTB BEKTOPHBIX BEJIMYMH, IMPABWI PA3IOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPABWI HAXOXKICHUS
KOOPAMHAT BEKTOpa B MPOCTPAHCTBE, NpPaBHJI JAEHCTBUN C
BEKTOpPaMH, 3aIaHHBIMUA KOOPAUHATAMM.

IIpuMeHeHne TeopuM NIpU pPEMICHMHM 3374a4 Ha JCUCTBUA C
BEKTOPAMH.

N3yueHne CKaIApHOTO MPOU3BENCHHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHUs MNpsAMOM U IUIOCKocTU. [IpuMeHeHume Tteopuu Ipu
pEeLIeHUH 33J1a4 Ha JCUCTBUSA C BEKTOPAMH, KOOPAUHATHBIM METOJ,
IIPUMEHEHHE

BEKTOPOB ISl BBIYMCIIEHUS BEJIMYUH YIJIOB U PACCTOSTHUM.
O3HakOMJIEHHE C JO0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUH O
B3aMUMHOM  PacHoOJIOKEHMM  MPSAMBIX M IUIOCKOCTEH  C
UCIIOJIb30BAHUEM BEKTOPOB

PesyabTaTsl 00yyeHus
(ocBOEHHBbIEC YMEHMSI, YCBOCHHbIE 3HAHMS)

®opMBbI M METOABI KOHTPOJIS
U OLICHKH Pe3yJIbTaToB

00y4eHust
AJITEBPA
JKcnepTHas OLIEHKA
yMeTh: BBINOJIHEHUSI TMPAKTHYECKUX

BHITIONHATH apudMeTHuecKue JeificTBMS Haj uymciaamu, | Pador:
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HaXOIUTh
BEJIMYMH H  TOTPEIIHOCTH

coueTass YCTHbIE W MHUCbMEHHBIE IPHUEMBI;
npUOKEHHbIE  3HAYCHHS
BbIUMCJICHUHM (a0COIIOTHAs M OTHOCHUTEIbHAs); CPAaBHUBATH
YHCJIOBBIC BBIPAKEHUS;

HaXOJUTh  3HAUEHHWs  KOpHA, CTENeHH, Jorapudma,
TPUTOHOMETPUYECKUX BBIPA)KEHUM HAa OCHOBE OIPE/EIICHMUS,
UCIOJB3YSl IPU  HEOOXOIMMOCTH  HMHCTPYMEHTAJbHBIE
CPEICTBA; I0JIb30BATbCSl MPUOIMKEHHOM OLIEHKOW Ipu
IIPAaKTUYECKUX pacyeTax;

BBIMOJHATH  MPeoOpa3oBaHUs  BBIPAKECHUN, MPUMEHSA
dbopMyIbl,  CBSI3AHHBIE CO  CBOWCTBAMH  CTCIICHEH,

J0rapu(pMOB, TPUTOHOMETPUIECKUX (PYHKITUH;

HCIMOJb30BATh NPHOOpETeHHbIe 3HAHUS W YMEHHMs B
NMPAKTUYECKOM 1eATeJIbHOCTH U MOBCEIHEBHOM KU3HU:

JUI IPaKTUYECKUX pacueToB o (hopMysaM, BKIIOYast
(bopMyIIbl, ColepKALLUE CTETIEHU, PAJUKaJIbl, JJOrapu(pMBbl U
TPUTOHOMETpUUYECKHE (DYHKIMH, UCITIONIb3YS IIPH
HE00XO0/IMMOCTH CIIPaBOYHbIE MaTepHallbl U MpOCTEHIINe
BBIYMCIIUTENbHBIE YCTPOHCTBA.

YpaBHeHUs] 1 HEPABEHCTBA

yMeTb:
pemarb pannoHaIbHbIE, MIOKa3aTeNbHBbIE,
JorapupMHUUECKUe,  TPUTOHOMETPUYECKHE  ypaBHEHHS,

CBOJMIIMECS K JIMHEMHBIM M KBaJpaTHbIM, a TakKxke
AQHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI;

UCIOJIb30BaTh IpauuecKuil METOJ| pelleHNs YpaBHEHUH U
HEpaBEHCTB; H300pakaTb Ha KOOPAMHATHON IUIOCKOCTH
pelIeHusT ypaBHEHUH, HEPaBEHCTB U CHCTEM C JIByMs
HEU3BECTHBIMU;

COCTaBJIATh M pelarb ypaBHEHUS U
CBSI3BIBAIOIIE HEU3BECTHBIE BEJIMUMHBI B TEKCTOBBIX (B TOM

qucCJIC HpI/IKJ'IaIlHBIX) 3agadax.

HCEPaBCHCTBA,

HCNOJb30BATh NPHOOpETeHHbIC 3HAHWS M YMEHHUS B
NMPAKTHYECKOM NeSITeJIbHOCTH U MOBCEHEBHOM KU3HU:
1A MMOCTPOEHUS u

HUCCJICTOBAHMS MPOCTEUIIINX

MaTeMaTUYECKUX MOJEIEH.
DyHKIUHN U TPaQUKH

yMeThb:

BBIUMCIIATh 3HAU€HHE (YHKIUHU MO 33aJaHHOMY 3HAUYEHHUIO
apryMeHTa IpH Pa3IMYHbIX CII0c00ax 3a/iaHust PyHKITUH;
OTIPENIeTISATh OCHOBHBIC CBOMCTBAa YHCIOBBIX (DYHKITUH,
WUTIOCTPUPOBATH UX Ha rpadukax;

- JeiicTBUsl ¢ MPUOIMKEHHBIMU
BBIYHCIICHUAMY;
- JlelicTBUs Ha
KOMIUIEKCHBIMU YHCIIAMU;
- Ilepexox ot oHOM (HOpMBI
KOMIUIEKCHOTO YUCJIa K JPYTOH;
- IIpaBuia nencTBus Hax
KOPHSIMH U CTCIICHIMM;
- IIpaBuia nencTBus Hax
norapupMamu;
- OcHoBHBIE
TPUTOHOMETPUYECKHE
TOKJIECTBA;

JKcnepTHasA
BbINOJTHEHH S
pabor:

- KopHu, crenenu,
norapudmebl, 1eHCTBUS HAZL
HUMU;

- OCHOBBI TPUTOHOMETPHH;

OICHKA
3aYEe€THBIX

IKcnepTHaAA OLIEHKA
BBINOJIHEHUS] MPAKTHYECKHX
pabor:

- CTeneHHbIe ypaBHEHUS U
HEpaBEHCTBA;

- Iloka3arenbHble ypaBHEHUS
1 HEPAaBEHCTBA;

- Jlorapudmuyeckue
YpaBHEHHUS U HEPABEHCTBA;

- Tpuronomerpuueckue
YpaBHEHHUS U HEPABEHCTBA;

JKcnepTHas OLICHKA
BBINIOJIHEHUSI  KOHTPOJILHOM
padora Ne 1

1o Teme:

Paznen 1. Anre6pa.
JKcnepTHas OLICHKA
BBINOJIHEHUSI TMPAKTHYECKUX
paodot:

- DOyHKUIMH, UX CBOMCTBA U
rpaduku;
- Crenennas ¢pyHKUus,
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CTpOUTh TpadUKH H3yYEHHBIX (DYHKIUH, WILIIOCTPUPOBATDH
1o rpaduKy cBOICTBA 3JIEMEHTAPHBIX (YHKIUI;
UCIOJIb30BaTh MOHATHE (DYHKLIUU ISl OMMCAHUS U aHallu3a
3aBHCUMOCTEH BETUYMH;

HCMOJIb30BATh TPHOOpPETeHHbIe 3HAHWSI M YMEHHUS B
NMPAKTHYECKOM eATeJIbHOCTH U MOBCEIHEBHOM KU3HU:
JUISE  ONMHCaHWs C TOMOIIBI0  (QYHKIMA  pa3IndHBIX
3aBHCHMOCTCH, MIPE/ICTABICHUS X rpaduyecky,
UHTEpIpEeTalnu TpauKoB.

Hauaja MmaTeMaTH4yecKoOro aHajamn3a

yMeTh:

HaXOJUTh MPOU3BOAHBIC HIIEMEHTAPHBIX (DYHKIIHIA;

CBOMCTB

HCIIOJIB30BaTh IPOMU3BOJHYIO  IJId

(GYHKIMI U TOCTPOEHUSI TPAPUKOB;

W3y4YCHUS

IPUMEHSTH IPOU3BOAHYIO JJIsl IPOBEIEHUS PUOIMKEHHBIX
BBIYMCIICHUM, PEIlaTh 3aJa4yd INPUKIAJHOIO XapakTepa Ha
HaXO0X/I€HUE HauOOobILIEro 1 HAUMEHBIIET0 3HAaUECHNUS;
BBIUUCIIATh B MPOCTEHIINX CilydasX IUIOIAAM U 00BEMBI C
UCIIOJIb30BAHUEM OIIPEIEICHHOIO UHTErpala;

HCNOJb30BATh NPHOOPETeHHbIC 3HAHMS M YMEHHUS B
NMPAKTHYECKOH JAeATEJbHOCTH U IOBCEIHEBHOM KU3HH
JUIS:

pelIeHNs] TPUKIAIHBIX 3a/1a4, B TOM YMCIE COLMAJIBHO-
DKOHOMHUYECKUX U (UBUYECKUX, Ha HAHOOIbIIHE |
HAaUMEHBIIINE 3HAYECHUS, Ha HAXO0XJCHUE CKOPOCTH U

YCKOPEHUSL.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUS
BEPOSITHOCTEH

YMeThb:

peniate HpOCTeI‘/'IHJHe KOM6I/IHaT0pHI)Ie 3aJladyd  METOJOM
nepebopa, a TakKe ¢ UCIOJIB30BAHIEM H3BECTHBIX (POPMYIT,
BBIUNUCIISATH B HpOCTCﬁHJI/IX ClIydadX BEPOSATHOCTHU CO6BITI/Iﬁ
Ha OCHOBCE I10ACYE€TAa YHCJia HCXOJ0B,

HUCMO0JIb30BATHh NPHOOpeTeHHble 3HAHMS W YMeEHHS B
NMPAKTHYECKOM AeSITeJIbHOCTH U MOBCEHEBHOM KU3HU:

s aHayim3a YHMCJIOBBIX
MPEJICTAaBICHHBIX B BHJIE AUArpaMM, TpauKoB;

PCaJIbHBIX JaHHBIX,

aHaJIM3a I/IH(I)OpMaI_II/II/I CTaTUCTUYCCKOI'0 XapaKTepa.

I'EOMETPUA

yMeTh:
pacro3HaBaTh HAa YEPTEKAX U MOJAECIIAX IIPOCTPAHCTBEHHBIE
(OpMBI; COOTHOCUTB TPEXMEpPHbIE 00BEKTHI C UX

CBOICTBA, TpaduKy;

- Iloka3zarenpHas GyHKIHS,
CBOMCTBa, rpaduKy;

- Jlorapudmuyeckas GyHKIMs,
CBOMCTBa, rpaduKy;

- Tpuronomerpuyeckas
(byHKIIHS, CBOMCTBA, rpadUKH;

OLICHKA
3a4YeTHOH

JKcnepTHasA
BBINOJIHEHU S
padoThI O TeMme:
- [Ipeo6pazoBanue rpadukos

(GyHKIHHA.

JKcnepTHAA OLICHKA
BBINOJIHEHUS] MPAKTHYECKHX
pabor:

- Beruucienne npou3BOIHbIX;
- Ouznueckuu u
F€OMETPUUYECKUN CMBICIT
MIPOU3BOAHOM;

- [IpumeHeHune nponu3BOAHON K
MOCTPOEHUIO rpaduKOB
byHKIIHY;

- [IpuMeHeHue onpeaeneHHoro
HWHTETpajia JUIsl HaX 0K ACHUS
IJIOIIAAN KPUBOJIMHENHON
Tpanenuu;

- [Ipumeps! npuMeHeHUs
UHTerpana B pusmuke u

TEOMETPHH.
JKcnepTHaAA OLICHKA
BBINIOJIHEHUSI  KOHTPOJILHOM
padora Ne 2

no teme: Paznern 2. Hagana
MaTeMaTHYECKOro aHaIu3a

JKcnepTHas OLICHKA
BBINOJIHEHUSI TMPAKTHYECKUX
paodot:

- DNIeMeHThl KOMOUHATOPHKH;
- DJIEeMEHTBI TEOPUH
BEPOSITHOCTEM;

- DJIeMEHTBI MaTEMATHYECKOU
CTaTUCTHUKH.

JKcnepTHAA OLICHKA
BbITIOJTHEHUA 3a4eTHOM
padoThI:
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OTHCAHUSIMH, H300PaKCHUSIMHU;

OIKCHIBATh B3aUMHOE PACIIOIOKECHUE MPSMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE, ApeyMeHMUPOB8aAms CE0U
CyaHcoenusi 06 3MoM pacnooOHNCeHUl,

aHAJTM3UPOBATh B MMPOCTCHUIIIHNX CIydasiX B3aHMHOE
pacroyio’keHre 00BEKTOB B IPOCTPAHCTBE;

M300paxaTh OCHOBHBICE MHOTOTPAHHHUKH WM KPYTJIbIC TEJA;
BBITOJIHATh YEPTEXKH 0 YCIOBUSM 3a71ay;

cmpoums npocmetiuiue ceveHus Kyoa, npusmvl, NUPAMuobsl,
pemarb TUTAHUMETPUYCCKUE u
CTEpEOMETPUYECKHE

MpOCTEHIINE

3aJ1aun Ha HaxO0KJIeHHUE
FEOMETPUUYECKUX BEIWMYHMH (JUIMH, YTJIOB, IUIONIA/ICH, 00be-
MOB);

HCITOJIB30BaTh IPU PEIICHHH CTEPEOMETPHUYECKUX 3a1ad
TUTAHUMETPUYECKHE (DAaKTHl M METOJIBI;

MIPOBOJIUTH JTOKA3ATEIIbHBIE PACCYKACHUS B X0J1€ PEIICHUS

3a/1a4;

HCIOJIB30BATh NPUHOOpeTeHHbIe 3HAHUSI M YMEHHS B
NPaKTHYEeCKOM JesiTeJIbHOCTH U NIOBCEAHEBHOM KU3HM:
JUIs UCCIIeI0OBaHMsl (MOJIETMPOBAHMSI) HECTIOXKHBIX
MPaKTUYECKUX CUTYaI[Ui HAa OCHOBE M3yYEHHBIX POpPMYII U
CBOMCTB Quryp;

BBIUUCIIEHUS] 00BEMOB U IIONIA/Iel TOBEPXHOCTEH
INPOCTPAHCTBEHHBIX TEJI IPU PELICHUU NIPAKTUYECKUX 3aaY,
WCIIOJIB3YsI TIPU HEOOXOTUMOCTH CIIPABOYHUKH U
BBIYMCIIUTEIIBHBIE YCTPOMCTBA.

- KomOuHaTopukm, cTaTucTiKa
U TEOPHUsI BEPOATHOCTEN.

JKcnepTHasA OlleHKAa
BBIIIOJIHEHHS] TPAKTHYECKHX
pador:

- [lepnenukyisip u
HaKJIOHHAs;

- N300paxkenue
IPOCTPAHCTBEHHBIX (UTYD;

- MHOTOrpaHHuKY;

- Tenma n noBepxHOCTH
BpalLlCHUS;

- I3MepeHnus B reomeTpuu;

- Ucnonp30BaHue KOOpaAUHAT U
BEKTOPOB IIPY PEILICHUN
MaTeMaTUYECKUX U
IIPUKJIAIHBIX 3a7ady.

IKCnepTHasA
BBINOJTHEHH ST
padoThI MO Teme:
- [Inomaau u 06beMbI
T€OMETPUUYECKUX TET;

OLlEHKA
3aYeTHOM

IKCNepTHasA

BBINOJIHEHUS
padora Ne3

1o teme: - Pasnen 4.
I'eomerpus

OLIEHKA
KOHTPOJILHOM
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3HATb:

3HaYCHWE MAaTEeMaTUYeCKOW HAyKH Ui pEUIeHHs 3ajad,
BO3HHKAIONIMX B TCOPUU M MPAKTUKE, IIHUPOTY U B TO XKE
BpEeMsl OrPaHUYCHHOCTh IPUMEHEHUS MAaTeMaTHYCCKHX
METOJIOB K aHAIN3Y U MCCIIEA0BAaHUIO MIPOLIECCOB U SBICHUN
B IIPUPOJIE€ U OOIIECTBE;

3HaYCHHUE TMPAKTHKH U BOMPOCOB, BOZHHUKAIOIIUX B CaMOM
MaTeMaTHKe ¢dbopmupoBaHus u

IS pa3BUTHS

MaTeMaTH4eCKOM HAayKH; HCTOPUIO PA3BUTHUA TTOHATHA

qucia, COo3aaHusd MaTeMaTUu4CCKOro aHajm3a,
BO3HHUKHOBCHUSA U PA3BUTUA I'COMCTPUU;
YHI/IBepcaHBHHﬁ XapaKTep 3aKOHOB JIOI'MKH

MAaTEMATUYCCKHUX paCCY)KﬂCHHﬁ, HX IIPUMCHUMOCTB BO BCCX
00/1aCTIX YEIOBEUECKOH JCATCIIbHOCTH,

BEPOSITHOCTHBIH XapaKTep Pa3IMYHbIX MPOLIECCOB
OKPYXAIOIIEr0 MHPA.

JKcnepTHas OLIEHKA
BBINOJIHEHUSI TMPAKTHYECKUX
paodot:

- MaremMaTuueckue METOMIBI
pelIeHus NpaKTUYECKHX 3a/1ad,

JKcnepTHas OLlEHKA
BbITIOJIHEHH S 32a4€THBIX padoT
no pasuenam 1, 2, 3
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