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1. HACHOPT NPOT'PAMMBI INUCIIUITJIMHbI

1.1004acTh NpUMEHEeHUs NPOTrPaMMBbI

PabGouass mporpamMa y4eOHOM AUCHUWIUIMHBI SBISETCS YacThl0 MPOTPAMMBI
MOATOTOBKM CHELHAIUCTOB cpenHero 3BeHa B coorBerctBuu ¢ PI'OC CIIO mo
cnennaibHOCTH15.02.14 OcHailleHre CcpelcTBaMU aBTOMAaTHU3AllUM TEXHOJIOTHYECKHUX
MPOLIECCOB M MPOMU3BOJCTB (IO oTpacisaM). JlaHHas AUCLHUIUIMHA M3Y4aeTCs C y4ETOM
npoduis moaydaemMoro npodeccnoHaIbHOro 00pa30BaHuUA.

CocraBiieHa B COOTBETCTBHM IPUMEPHON INporpaMmon y4yeOHON AUCHUILIMHBI
«MaremaTuka: airebpa M Hayaja MAaT€MaTUYECKOTOAHAIU3a; TE€OMETPUS»HAJIA
po¢heCCUOHATBHBIX 00pa30BaTENIbHBIX OPraHU3alUl, peKOMEH10BaHHbIX DenepaabHbIM
rOCy/lapCTBEHHBIM aBTOHOMHBIM yupexaeHueMm «denepanbHplii MHCTUTYT pa3BUTHSA
obOpazoBanus» (PI'AY«DHMPO») B kauecTBE NMPUMEPHBIX MPOrpaMMbl JIJisi peaanu3aluu
OCHOBHOM mpodeccroHanbHON oOpa3zoBaTesnbHON nporpamMmbl CIIO Ha 6a3ze OCHOBHOTO
o0111ero 00pa3zoBaHus ¢ MOJydeHUueM cpeanero oomiero oopazosanus (Ilporokon Ne 3 ot
21 wmrona 2015 r. Peructpaumonneiii Homep peuensuu 377 ot 23 uronsg 2015 r. ®PI'AY
«®UPOy). [Iporpamma pazpadborana ¢ yueroM [IpumMepHOIOCHOBHOI 00pa30oBaTEIbHOM
MpoTrpaMMbl CpeHEr0 oO0IIero 00pa3oBaHUs,0100pEHHON pelieHueM (eaepanbHOro
y4eOHO-METOIUYECKOr0 OOBEAMHEHUS 10 001IEMY 00pa30BaHMIO (ITPOTOKOJI OT 28 HIOHS
2016 r. Ne 2/16-3)u ¢ yueToM u3MeHEeHHUI 1 fonojiHeHui ot 25.05.2017r.

1.2. Mecto y4eOHOH AUCHMILUIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH
CIeHMATHCTOB CPeIHEr0 3BeHa:
O0611eo6pazoBaTeNbHBIN UK, 00IIHME YUeOHbIE TUCITUTLIUHBI

1.3. eau u 33724 y4eOHOH AUCHMILIMHBI — TPe0OBaHUSI K pe3yJabTaTaM
0CBOCHHS YUeOHOI TUCIUILINHBI:

ConeprkaHue nporpaMmMbl Y4eOHOU JUCHUIUINHBI «MaTeMaTrKa) HalpaBiIeHO Ha
JOCTH)KEHHUE CIEAYIOIINX LeJIei:
— obecrnieyeHne chOpMUPOBAHHOCTH MPEACTABICHUN O COLUANBHBIX, KYJIbTYPHBIX U
UCTOPUYECKUX (HaKTOpaxX CTAHOBIICHUS MaTEMAaTUKHU;
— obecnieueHue  cOPMHUPOBAHHOCTH  JIOTHYECKOTO,  AJITOPUTMHYECKOTO |
MaTeMaTU4ECKOr0 MBIIIJICHNUS;
— obecnieueHne cHOpMUPOBAHHOCTH YMEHUH NMPUMEHATH MOJYYEHHbIC 3HAHUS TpPU
pEIeHUH Pa3InYHbIX 33/1ay;
— obecnieueHue CcHOPMHUPOBAHHOCTH TMPEJCTABICHUNH O MaTeMaTUKE KaK YacTH
oO0IlIeueI0BeYeCKON KYJIbTYPhl, YHHUBEPCAJIBHOM SI3bIKE HAyKH, IO3BOJISIOLIEM
ONUCHIBATh U U3y4aTh PEAIbHBIEC MPOLIECCHI U SBJICHUS.
B pe3yabrare m3yueHusi y4yeOHOl aucHUIUIMHBI «MaTemaTuka» oOydarouuiics
TOJIZKEH 00,121aTh 00IIIUMH KOMIIETEHIIUSIMM:

OK 02. OcymecTBiarh TMOUCK, aHAIW3 W HWHTEpHpeTanuio uHpopmaimuy,
HEOOXOUMOM I BHIIOJTHEHUS 3a7a4 IpOo(eCCUOHATBbHON AeSITEIbHOCTH.

OK 03. IlnmanupoBaTh M peaan30BbIBaTH COOCTBEHHOE NPO(ECCUOHATBLHOE U
JUYHOCTHOE PAa3BUTHE.



OK 06. IIposBasTh TIpaxAaHCKO-NATPUOTUYECKYIO MO3ULHUI0, JTEMOHCTPHUPOBATH
OCO3HAHHOE MOBEJIEHNE HA OCHOBE TPAJAUIIMOHHBIX O0IIEUETOBEYECKUX [IEHHOCTEH.

OK 09. Hcnonws3oBarh WH(MOPMAIMOHHBIE TEXHOJOTMU B MPOQECcCCHOHATBHON
NEeSITEbHOCTH.



PE3YJbTATHI OCBOEHUA YYEFHOM JUCITATLIAHBI

OcBoenune conaepxkaHusi ydeOHOW IUCHUIUIMHBI «Marematnka» oOecrednBaeT
JOCTHXKEHUE CTYICHTAMU CIIETYIOIINX PE3yIbTaTOB:
* INYHOCTHBIX:
- chOpPMHPOBAHHOCTh TPEJICTABICHUA O MaTeMaTHKe KaK YHHUBEPCAIbHOM
SA3BIKEHAYKH, CPEJCTBE MOJCIMPOBAHUS SIBIICHUW M TPOIECCOB, HJEAX MU METOAaX
MaTEeMaTUKH;
- MOHUMAaHUE 3HAYUMOCTH MaTeMaTUKU TSt Hay4YHO-TE€XHUYECKOTO
mporpecca,cOpMUPOBAHHOCTh ~ OTHOIIIEHUS K  MaTreéMaTHKe Kak K  YacTH
0011eYeI0BEYECKOMKYIBTYPbl YEPE3 3HAKOMCTBO C HMCTOPUEH pa3BUTHS MaTEMAaTHKH,
ABOJIIOIMEMMATEMaTUUYECKUX UICH;
—  pa3BUTUE  JIOTMYECKOTO  MBIIUICHUSI, TMPOCTPAHCTBEHHOIO  BOOOpaKEeHMS,
AITOPUTMUYECKON KYyJbTYpbl, KPUTUYHOCTH MBIIUICHUS Ha YpPOBHE, HEOOXOAMMOM
IOy aymedn mpodeccuoHaIbHOM  JeATEeNbHOCTH, JJIS MPOJOJDKEHUS 00pa3oBaHMs
ucaMooOpa3oBaHus;
— OBJAQJCHUE MAaTeMaTUYECKUMU 3HAHUSAMU U YMEHHSIMH, HEOOXOJUMBIMU B
MOBCEIHEBHON JKW3HU, JISI OCBOCHHS CMEXKHBIX €CTECTBEHHOHAYYHBIX JUCUHUILIMH
UIUCIUIUIMH TTPO(ECCHOHATBHOTO MHKJIA, ISl MOJIyYeHUs o0pa3oBaHus B 00JacCTsIX,HE
TpeOYIOIUX YIITYyOJICHHOW MaTeMaTU4eCKON MOATOTOBKY;
— TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHHUIO, B TOM YMHCII€ CaMOOOpa30BaHUIO,HA
MPOTSKEHUU BCEU >KM3HM; CO3HATEIHbHOE OTHOIICHUE K HEMPEPHIBHOMY OOpa30BaHUIO
KaK YCJIOBUIO YCIEIIHON NMPOo(eCCUOHAIIBHON M O0IIECTBEHHOU €SI TEILHOCTH;
—  TOTOBHOCTb M  CIHOCOOHOCTH K  CAMOCTOSITENBHOM  TBOPYECKOHM M
OTBETCTBEHHONAEATEILHOCTH;
— TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYyAHUYECTBY CO CBEPCTHUKAMHU B
oOpa3oBarenbHOM, OOIIECTBEHHO TMOJE3HON, y4eOHO-MCCIIEeNOBATEIHCKON, MPOCKTHOM
UJPYTUX BUJAX AESATEIbHOCTH;
— OTHOIIECHHE K NPOodheCcCUOHATHHOM EATeTbHOCTH KaK BO3MOKHOCTH YYacTHs B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAapPCTBEHHBIX, OOIIEHAITMOHAIBHBIX MPOOIIEM;
* MeTanpeJAMeTHbIX:
- YMEHHE CaMOCTOSITENIbHO OMNPENENATh LEIU JIEITEIbHOCTH U COCTABJISATH IUIAHBI
NEATEeIbHOCTH;, CaMOCTOSITEJIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEeSATEIbHOCTD;
- MCIIOJIb30BaTh BCE BO3ZMOXKHBIC PECYPCHI JJIsl JOCTHXKEHUS TTOCTaBJICHHBIX 1IeJIeH 1
peanu3alyy IUIAHOB JEATETLHOCTH; BBHIOMPATH YCICIIHBIE CTPATeTUHd B Pa3TUYHBIX
CUTYyalUsX;
— yMEHUE TPOAYKTUBHO OOIIATHCS M B3aUMOJCHCTBOBATH B MPOIIECCE COBMECTHOM
NEeATEeIbHOCTH, YYUTBHIBATh IMO3UIMU JIPYTUX YYACTHUKOB JIESITEIHHOCTH, d(P(HEKTUBHO
paspemniath KOH(MIUKTHI;
- BJIaJICHUE HABBIKAMM IMO3HABATEJIbHOM, y4eOHO-UCCIEeI0BATEIbCKON U TIPOESKTHOM
NeATEeIbHOCTH, HaBbIKAaMU pa3pelieHus MpooJieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbBHOMY TIOMCKY METOJI0OB PEIICHUs MPAKTUYECKUX 3aJad, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;



- TOTOBHOCT M CIOCOOHOCTh K  CaMOCTOSATEIbHOM  MH(OPMAIMOHHO-
[I03HABATEIbHON JEATEIIBHOCTH, BKJIKOYAas YMEHUE OPUEHTUPOBATHCS B Pa3IUYHBIX
UCTOYHHUKAX MH(OPMALNY, KPUTUUECKU OLIEHWBATh U UHTEPIPETUPOBATH MH(POPMALIHIO,
II0JIy4YaeMYIO U3 Pa3IMYHbIX UCTOYHUKOB;

- BJIAJICHUE SI3BIKOBBIMU CPEACTBAMM: YMEHUE $ICHO, JIOTUMHO U TOYHO H3JIaraTh
CBOIO TOYKY 3pEHHS, MCIOJIb30BAaTh AJCKBATHBIC S3BIKOBBIE CPEACTBA; — BIAICHUE
HaBBIKAMHM TI03HABATEIHLHON pEeQIICKCHM KaK OCO3HAHUS COBEPIIAEMBIX NEUCTBHUA U
MBICIIUTEIBHBIX IPOLECCOB, UX PE3yJbTATOB M OCHOBAHWM, IPaHUIl CBOErO 3HAHUA U
HE3HAHWsI, HOBBIX ITO3HABATEIIBHBIX 3aJ1a4 U CPEACTB JUIsl UX TOCTUKEHHS;

- LEJICYCTPEMIIEHHOCTh B MOUCKAX M MPUHITHM PEIIEHUM, cOOOpa3uUTENbHOCTh U
UHTYULWSA, pPa3BUTOCTH IIPOCTPAHCTBEHHBIX IIPEACTaBICHUN; CIOCOOHOCTD
BOCIIPUHHUMATh KPacoTy U TapMOHHIO MUPA;

* IpeJMEeTHBIX:

- c(OpMHPOBAHHOCTH MPEACTABICHUI 0 MaTEMAaTUKE KAK YaCTU MUPOBOU KyJIbTYpPHI
M MECTE€ MaTEeMaTUKH B COBPEMEHHOM IIMBMJIM3ALMH, CIOCOOAX OINUCAHUS SBJICHHM
pEeaIbHOr0 MUpPA HA MATEMATHYECKOM SI3BIKE;

— c(OpPMHPOBAHHOCTh MPEACTABICHUN O MAaTEMaTUYECKHUX IMOHATHUAX KaK Ba)KHEHIIMX
MaTeMaTUYECKUX MOJENAX, MO3BOJAIOIIMX OIMCHIBATH M M3y4aTb Pa3HbIC IPOLECCHl U
ABJICHUS; ITOHUMAaHUE BO3MOXKHOCTH AKCHOMAaTHYECKOI'O IOCTPOCHUsSI MATEMaTUYECKUX
TEOpUHU;

— BJIQJICHUE METOJAMHU J10KAa3aTeJIbCTB U aITOPUTMOB PELICHMs, YMEHUE UX IIPUMEHSTD,
IIPOBOJIMTH JI0KA3aTEIIbHBIE PACCYKIACHUS B XOJI€ PELICHUS 3a/a4;

— BJIAJICHUE CTAaHJAPTHBIMU MPUEMAMU PELICHUS PALMOHAIBHBIX U UPPALUOHAIBHBIX,
[MOKA3aTENIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHM M HEPABEHCTB, MX
CUCTEM; UCITOJIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YMCIJIE JJISI TTOMCKA
IIyTH PELIEHUS U WIUTIOCTPALUN PEIICHNS] YPABHEHUN U HEPABEHCTB;

— c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNA OO0 OCHOBHBIX MOHSTUSX MAaTEeMaTHYE€CKOTO
aHaJM3a U WX CBOICTBax, BJIAJICHUE YMEHHEM XapaKTepU30BaATh MOBEICHHUE (PYHKIUH,
WCTIOJIb30BaHNUE MTOTYYCHHBIX 3HAHUM ISl OTIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;
— BJIAJICHUE OCHOBHBIMHU IOHSTUSMH O IJIOCKUX M MPOCTPAHCTBEHHBIX '€OMETPUUYECKUX
¢urypax, HX OCHOBHBIX CBOMCTBaX; C(POPMUPOBAHHOCTb YMEHHS PACIIO3HABATH
reoMerpuueckue (QUrypsl Ha uyepTekax, MOJEISAX UM B peaJbHOM MHUDE; MPUMEHEHHE
U3YyUYEHHBIX CBOICTB reoMeTpudecKux (puryp u GopmMyi i pelIeHrus FeOMETPUUECKUX
3a/1a4 U 3a7a4 C PAKTUYECKUM COJIEPIKAHUEM;

— chOpPMHUPOBAHHOCTh TMPEACTAaBICHUM O TMpoleccax U SBICHUAX, HMEIOLUX
BEPOSATHOCTHBIM XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B pPEaJbHOM MHpE,
OCHOBHBIX IIOHATUAX DJIEMEHTAPHOW TEOPUM BEPOSATHOCTEH; YMEHUNW HAXOIUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUM B NPOCTEUIIUX MPAKTHUYECKUX
CUTyalUsX U OCHOBHBIE XapaKTEPUCTUKHU CIyYalHbIX BEJINYWH;

— BJIAJICHUE HAaBbIKAMHU MCIOJIb30BAHHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IIpHU
pelieHny 3a1ay;



1.4 Kosin4ecTBO 4aCOB Ha OCBOCHHE NIPOrPpaMMbl Y4eOHOM AUCHUIIIHHBI:
Bcero no yuebnomy many 252 yaca.



2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM JUCIUILINHBI

2.1. O0beM yueOHOH JUCHUIIMHBI U BUIbI YUeOHOH padoThl

Bup yuedHoii paboTbl O6vem uacos
Bcero nmo yueoHoMy ImiiaHy 252
B TOM 4YKcJjie BO B3aUMOeliCTBHM C NpenojaBaTeieM 252
PAKTUYECKUE 3aHATUS 20
TEOPETUUYECKUEC 3aHATHUS 214
KOHCYJIbTallu{ 6
MPOMEKYTOUHAST aTTeCTAIIUS 12

B cooTBeTCTBMU C Y4eOHBIM ITUIAHOM IO MUTOTaM | cemecTpa arrectanus IpoBOIUTCS B BHIE «Jlpyrue
(hOpMBI KOHTPOJISD» (CpeaHUi O6aUT IO UTOTaM TEKYIIEH yCIIeBaeMOCTH ).
[To uToram n3y4eHus: TUCHUILTHHBI BO 1] cemecTpe oOyJaromuecs CAarT IK3aMeH.




2.2 TemaTu4yecKuid IJIAH U COAEPKaHNEe Y4eOHOM AucHUITHHbI«MaTeMaTHKa»

HaumenoBanue Conep:kanue y4ye0OHOro MaTepuaJsa, J1ad0paTopHble U MPAKTHYECKUE PA0OThI, O0bem yacon YpoBeHb
pa3/iesioB U TeM caMocCTosiTeIbHAs padoTa o0yuyaommxcsi, Kypcosasi padoT (IIpoeKT) (ecau OCBOCHHS
npeoycmompeHul)
1 2 3 4
BBenenue Copepxanue yaueOHOro Marepuana 2
1 | Marematuka B HayKe, TE€XHUKE, SKOHOMHUKE, MH()OPMAIMOHHBIX TEXHOJIOTHUSAX HU 1
MPaKTHYECKOH AesTenbHoCTU. Llenu u 3ai1aun u3yuyeHuss MaTeMaTUuKy IpyU OCBOCHUU
npodeccuit CI10 u cneunansHocreit CIIO.
Pasznea 1 AJITEBPA 38
Tema 1.1. CopepxaHue yaueOHOro Marepuana 10
Pazsutue nonatusi 0 | 1 | Llensle w panuonanbHble uucna. JledicTBurenbHble uyncna. [IpubmmxeHHbIE 1,2
qHciIe BbIurcienus. KoMriekcHpie yncna.
Tema 1.2. CopepxaHrie yaeOHOT0 MaTrepuaa 26
KopHun, crenenn u 1 | Kopnau u crenenu. Kopau HaTypaiabHOM CTENEHU U3 YUCIA U UX cBoiicTBa. CTeneHu 1,2
Jorapugmbl C palMOHaJIbHBIMU IOKa3aTeasiMU, UX cBoiicTBa. CrTeneHH ¢ JEHCTBUTEIbHBIMU
noka3zarenasiMu. CBoOWCTBa CTENEHU ¢ JIEHCTBUTENbHBIM IOKa3zareneM. Jlorapugm.
Jlorapudm uncna. OCHOBHOE JOrapu(PMHUUYECKOE TOXIECTBO. JlecsiTUuHBIE U
HaTypayibHble orapudmel. [IpaBuna neiictBuii ¢ norapupmamu. Ilepexon k HoBoMy
ocHoBaHuio. [IpeoOpasoBanue anredpanueckux BboIpakeHuil. [IpeoOpa3zoBanue
palMOHAIbHBIX, MPPALMOHATIBHBIX CTENEHHBIX, MOKa3aTeNIbHbIX u
Jorapu(pMHUECKUX BBIPAKEHUN
IIpakTyeckas padora Nel 2
Boinonnenue apudmernyeckux onepanuil Haa JeHCTBUTENbHBIMUA U KOMIUIEKCHBIMU
yricnamMu. HaxoxxaeHne npuOInKeHHBIX 3HAUCHUH BEIMYUH U MTOTPEITHOCTEH
BbIUKCJIeHUH. BoinonHeHne npeoOpa3oBaHuii BeIpayKeHUH, IPUMEHSISI CBOWCTBA
CTelneHel, KopHeH 1 JorapugmoB.
Pa3nen 2 OCHOBBI TPUTOHOMETPUH 40
Tema 2.1. CopepxaHue yaeOHOro MaTepuala 12
OcnoBuble mousiTusa | 1 | Paguannas mepa yrna. BpamarensHoe nsuxkenue. CHHYC, KOCHHYC, TaHT€HC H 1,2

KoTaHreHc 49ucia. OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA, (HOPMYIIBI
npuseneHusa. CuHyc, KOCUHYC U TaHT'€HC CYMMBI U Pa3HOCTH JIBYX yrioB. CHHYC U
KOCHHYC IBOWHOTO yriia. @opMyibl MojIoBUHHOTO yria. [IpeoOpa3oBaHus CyMMBI
TPUTOHOMETPUYECKMX (YHKIMHA B TPOU3BEACHHE U MPOU3BEACHUS B CYMMY.
BripakeHne TpPUTOHOMETPUYECKHX (YHKIUN dYepe3 TaHTeHC [OJIOBUHHOTO
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aprymenTa. [IpeoOpa3oBanusi MpoOCTEHIINX TPUTOHOMETPHUECKUX BBIPAKECHUH.
ITpocreine TPUroHOMETPUUYECKHUE YpaBHEHMs. PenieHre TpUroHOMeTpUYECKUX
ypaBHeHui. [IpocTeiiiine TpUroHOMETpUUYECKHE U HEPABEHCTBA. APKCHUHYC,
ApPKKOCHHYC, ApKTaHI'€HC YUCIIA.

Tema 2.2. CopepxaHue yaeOHOT0o Marepuaa 4
OcHoBHBIE ®opmyiibl ipuBeacHUA. Dopmyiibl croxeHus. Dopmyssl yaBoeHust. Dopmylibl 1,2
TPUTOHOMETPHYECKHE | ITOJOBHHHOTO YIJIA.
TOMKIeCTBA IpakTH4eckas padora Ne2 2
PaguanHblii METOT MI3MEPEHMUSI YTIIOB BPALLEHUS U CBSI3b C IPalyCHON MEpOi.
Beruucnenue 3HaueHnit 1 TOKIECTBEHHbIE TPEOOPa30BaHMs TPUTOHOMETPUUYECKUX
BBIPAKCHU.
Tema 2.3. CopepxaHue yaueOHOro MaTepuana 6
IIpeodpa3oBanus [TpeoOpa3oBaHue CyMMBI TPUTOHOMETPUIECKUX (DYHKIIHIA B TPOU3BEACHUE U 1,2
NpOoCTEeHINX IPOU3BEACHUS B CyMMY. BbIpaXkeHre TPUrOHOMETpUYECKUX (PYHKLUHI uepe3 TaHIeHC
TPUIOHOMETPUYECKHUX | MIOJOBUHHOIO apryMEHTAa.
BbIPaKeHU I
Tema 2.4. Copepxkanue ydeOHOro Marepuana 4
Tpuronomerpuyeckue | [Ipocreiimme TpuronoMerpuueckue ypasHeHus. [Ipocreiinime TpuroHoMeTpuuecKme 1,2
YPABHEHHUS H HEpPaBEHCTBA.
HEPABEHCTBA IIpakTnuyeckas padora Ne3 2
[TpeoOpa3oBaHus MpocTEHIINX TPUTOHOMETPUYECKHUX BhIpakeHHH. Pemenue
IIPOCTEUIINX TPUTOHOMETPUYECKNX YPABHEHUIN U HEPABEHCTB.
Pa3nea 3 ®YHKIIUU, UX CBOMCTBA U TPA®UKH 18
Tema 3.1. Copepkanue ydeOHOro Marepuana 4
POyHkuun 1 | Obnacte ompeneneHuss ¥ MHOXKECTBO 3HA4YCHUH; TpapuK (PYHKLIUHU, MMOCTPOCHHE 1,2
rpadukoB QYHKINH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.
Tema 3.2. Coneprkanue yueOHOro MaTepuasa 4
CpoiicTBa pyHkuuu | 1 | MOHOTOHHOCTh, YETHOCTb, HEUYETHOCTb, OTPAaHHUYEHHOCTb, TEPUOJUYHOCTD. 1,2
[TpomexxyTkn BO3pacTaHusi U YObIBaHHs, HauOoOJblllee U HAUMEHbIIEe 3HAYEHUS,
TOYKH 3KcTpemyMma. ['padumyeckas mnTepnperauus. [lpuMepsl (QyHKIMOHATBHBIX
3aBHCUMOCTEH B pealbHBIX IpoIeccax M SBICHUAX. Apu(METHUECKHE ONepaIiu
Haa QyHkuusmu. CrnoxHass QyHkuus (kommnosuuus). IloHATHE O HENpPephIBHOCTH
byHKINN.
Tema 3.3. Copneprxanue yueOHOro MaTepuasa 2
Oopartnble pynkuuun | 1 | O6nacts onpeneneHus u 001acTh 3HaUeHUM oOpaTHOU GyHkIuu. ['paduk odpaTHOI 1,2

byHKINN.
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Tema 3.4. ConeprxaHue yueOHOro MaTepuaa 6
CrenenHsie, 1 | Onpenenenus ¢GyHKIMMA, WX cBoWcTBa M rpaduku. IIpeodGpaszoBanus rpaduxos. 1,2
NoKa3aTejbHbIe, [TapannensHbIid IEPEHOC, CHMMETPHUSI OTHOCHTEIBHO OCEH KOOPAMHAT U CUMMETPHS
JorapupmMmuyecKue u OTHOCHUTEIIbHO Hayaja KOOpIMHAT, CHUMMETPHsl OTHOCHTEIbHO MpsSMON y = X,
TPUTOHOMETPHYECKHe pacTsHKEHHE M CKAaTHe BAOJIb OCel KOOPJIMHAT.
dynkuun. Ooparnsie | lpakTHueckas padora Ned 2
TpUronomerpuyeckue | Mccnenosanue ¢ynkuuu. [loctpoeHne u mpeoOpasoBaHus rpa@uKoB (QYHKIHA ¢
GyHkumnu HCIIOIb30BaHUEM UX CBOMCTB.
Pa3nen 4 HAYAJIA MATEMATHYECKOI'O AHAJIN3A 48
Tema 4.1. CopepxaHue yaueOHOro Marepuana 4
IMocaexoBaTreabnocTu | 1 | CriocoObI 3a1aHus U CBOKMCTBA YHMCIIOBLIX ITOCIIENOBaTeIbHOCTENR. [ToHsITHE O 1,2
npenene nociueaoareabHocTy. CylllecTBOBaHUE Mpezesia MOHOTOHHOM
OrpaHUYEeHHON nocienoBarenbHocTH. CyMMUpPOBaHHUE MTOCIIEI0BATEIHLHOCTEH.
beckoneuyHo yObIBaroIasi reoMeTpruecKas porpeccus 1 ee cymma.
Tema 4.2. CopepxaHue yaeOHOro Marepuana 6
IIpounsBonnas 1 | IlonsATHEe O TPOM3BONHOW (YHKIMH, €€ TC€OMETPHUYECKUH U (PU3UUECKUN CMBICIH. 1,2
VYpaBHeHue kacarenbHOM K rpaduky ¢yHkiuu. [Ipon3BoAHBIE CYMMBI, pa3HOCTH,
NPOM3BEICHUS, YacTHBIC. [ [pON3BOTHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.
IpakTHyeckas padora Nes 2
Brrancrienue 4ieHOB 1 Tpezienia YUCIOBOM MOCIIeI0BaTeIbHOCTH. [IpiMenenme
IPOM3BOIHON K UCCIIeI0BaHMIO (PyHKIMI 1 mocTpoeHuto rpadukos. Haxoxaenue
HanOOJIBIIETO M HANMEHBIIETO 3HAYCHHS ()YHKIIHH.
Oo6o0maromee Jlpyrue (popMbI KOHTPOJIS 2
3aHsATHE
Tema 4.2. CogepxaHue yueOHOTO MaTepHuaa 14
IIpousBoanasn [TprMeHeHre mPOM3BOJHON K HCCIEI0OBAaHUIO (DYHKIUI U MOCTPOSHUIO TPaPUKOB.
[TpousBoaHbIe 00paTHON QYHKIIMH M KOMITO3UITUN QyHKIHH. [IprMephl HCIob30BaHUS
TIPOM3BOTHOM TSI HAXOXKICHUS] HAWJTYYIIETO PEeIIeHHsI B TPHUKIIAIHBIX 3a1a49ax. Bropas
IPOM3BOJIHAS, €€ TEOMETPUUYECKUI 1 Ppu3nuecKuil cMbica. HaxoxieHne ckopocTu amst
mpoIiecca, 3a1aHHoro (hopMyIioi u rpaduKom.
Tema 4.3. CopepxaHue yaeOHOTo MaTepuana 16
IlepBooOpa3Has u 1 | [lepBooOpa3nast u wuHTerpan. Tabmuua mnepBooOpa3HbIX. OmnpeneneHHbId U 1,2
HHTerpaj HeomnpeaeNeHHbI  uHTerpain. I[IpuMeHeHHe OmNpeAeseHHOT0 MHTerpajga  Juis
HaXOXJEHUA IUIONAAU KPUBOJUHEHHON Tpaneuuu. Popmyna Hprotona—
Jleiibnuua. Ilpumepsl npuMeHeHHs HHTerpaia B (PU3MKE U TE€OMETPUH.
IpakTHyeckas paéora Ne6 2
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WuterpupoBanue mnpoctedmmx ¢yHkuuid. [IpumeHeHue MHTErpajga K BBIUYHCICHUIO
(U3MYECKUX BEJUYUH U IUIOIAJEH.

Pa3nea 5 YPABHEHUSA U HEPABEHCTBA 20
Tema 5.1. Copepxanue yueOHOro Marepuana 4
YpaBHeHus u 1 | PaunvonanbHble, UWppalMOHAIbHBIE, IOKA3aTEIbHbIE W  TPUIOHOMETPUYECKHE 1,2
CHCTeMbl YPABHCHH I YPaBHEHMsT U CHUCT€Mbl. PaBHOCHJIBHOCTb YpaBHEHHH, HEpPaBEHCTB, CHCTEM.
OcHOBHBIE IPUEMBI UX pELICHUS (pa3/ioKEHWE HAa MHOXKMTEIHN, BBEIEHHE HOBBIX
HEHM3BECTHBIX, 10ICTAHOBKA, TpaUUecKuil MeTox).
Tema 5.2. Copepxanne yaeOHOT0o MaTrepuaa 6
HepasencrBa 1 | PanuonanpHble, UppalMOHAlIbHbIC, IIOKa3aTelbHblE W  TPUTOHOMETPUUYECKHUE 1,2
HepaBeHCTBA. OCHOBHbBIE IPUEMBI UX PELICHUS.
Tema 5.3. Copeprxkanue ydeOHOro Marepuana 8
Hcnonb3oBanue 1 | Meron wunTepBanoB. M3o00paxeHHe Ha KOOPIMHATHOM IIOCKOCTH MHOMECTBA 1,2
CBOIiCTB U rpa¢uKoB peleHui ypaBHEHU U HEPABEHCTB C IByMsl IEPEMEHHBIMU U UX CUCTEM.
(ynxnuii npu IpakTnyeckas padora Ne7 2
pelenny ypaBHeHHil | PerieHue ypaBHEHHH, CUCTEM YpaBHEHUH, IPUMEHSIS OCHOBHbBIE TPUEMbI PEILICHHUSI.
U HEPaBEeHCTB Vcnionb3oBaHue cBOMCTB U rpaduKoB (YHKIMMHA AJ1s pellieHUs] ypaBHEHUHM U HEPaBEHCTB
Pa3nes 6 KOMBUHATOPHUKA, CTATUCTUKA U TEOPHUSI BEPOATHOCTEM 12
Tema 6.1. ConeprkaHue yueOHOro MaTepuasa 2
9J1eMeHTDI 1 | OcHOBHBIE TIOHATHUS KOMOWHATOPHKH. 3aJayd Ha TMOJCYET YHCJIa Pa3MEIICHUH, 1,2
KOMOHMHATOPHUKH NepeCTaHOBOK, coueTaHuil. Perenue 3a1a4 Ha mepeOop BapHaHTOB.
®opmyna ounoma HeroToHa. CBolicTBa OMHOMHHAIIBHBIX KO (UIIUEHTOB.
TpeyronbHuk Iackais.
Tema 6.2. ConeprkaHue yueOHOro MaTepuaia 4
DJIeMeHTbI TeOpHHU 1 | CobGrITHE, BEPOATHOCTD COOBITHS, CIIOKEHHE U YMHOKEeHUE BeposiTHOCTeH. [lonsaTue 1,2
BEPOATHOCTEH O HE3aBUCUMOCTH COOBITHH. JluckpeTHas ciydailHas BeNIWYMHA, 3aKOH ee
pacrnpeneneHus. YHUCIIOBbIE XApAaKTEPUCTUKU TUCKPETHOM CIy4ailHOW BETWYWHBI.
[ToHsiTHE O 3aKOHE OOJBIINX YHCEIL.
Tema 6.3. Coneprkanne ydeOHOro MaTeprana 4
JIeMEeHTBI 1 | IlpeacraBienne JaHHBIX  (TaOnMIBl, JAMarpamMMmbl, Tpaduku), TeHepajbHas 1,2
MaTeMaTH4YeCKOM COBOKYITHOCTb, BBIOOpPKa, cpeiHee apudmernyeckoe, Meauana. [lonstue o 3agavax
CTATHCTUKH MaTEMaTUYECKON CTAaTUCTUKHU. PeleHne NpakTHUeCKUX 3anad ¢ INPUMEHEHHEM
BEPOSITHOCTHBIX METO/IOB.
IpakTHyeckas padora Ne8 2

Pemenne koMOMHATOPHBIX 3a1a4. Berunciaenue BeposiTHOCTEH. Perienne mpukiiagHbix
3a/1au.
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Pasnea 7 I'EOMETPUA 62
Tema 7.1. Copepxanue yaueOHOro Marepuaa 20
IIpsaMble u m1ockocTH | 1 | B3aumHoe pacnonoxeHue IByX MpsIMBIX B IpocTpaHcTBe. [lapamienbHocTs npsaMoi 1,2
B IIPOCTPAHCTBE u 1ockoctd. [lapamniensHOCTh MuIOCKOCTEW. [lepneHAMKYISIPHOCTE HPSMOMl U
IJIOCKOCTH. [IeprneHauKynsap U HakJIOHHAsA. YIoil MEXAy NPSAMON M IUIOCKOCTBIO.
JByrpanHbiii yroi. Yrois MeXIy IUIOCKOCTSAMHU. IlepneHIuKyIsipHOCTh JIBYX
wiockocteil. ['eomerpuueckue mpeoOpa3oBaHUsl TMPOCTPAHCTBA: MAPaJUICIbHBIN
MIEPEHOC, CUMMETPUs OTHOCUTENBHO IJIOCKOCTH. llapamnenbHoe mpoekTupoBaHUE.
[Tnomanp oproroHanbHOM npoekunu. M3006pakeHue NpocTpaHCTBEHHBIX QHUTYP.
Tema 7.2. CopepxaHue yaeOHOro Marepuana 10
MHOrorpaHHUKHU 1 | Bepmmnbl, pebpa, TpaHW MHOTOTpaHHUKA. Pa3BepTka. MHOTrOrpaHHBIE YTJIbI. 1,2
Beinykneie mMHororpanHuku. Teopema Oitnepa. Ilpusma. Ilpsimas um HaknoHHas
npusma. [lpaBunbHas npusma. Ilapamnenenunen. Ky6. IMupamupa. [lpaBunbhas
nupamujaa. YcedeHHas nupamupga. lerpasap. Cummerpun B KyOe, B
napajenenumnene, B npusMe u nupamuae. CeueHus: KyOa, MPU3MbI U MHPAMUIBL.
[IpencraBieHne O MPaBUIBHBIX MHOTOTPaHHHMKAaX (TeTpa’ap, KyO, OKTalp,
JIOJICKAdAP U UKOCAIIP).
Tema 7.3. ConeprkaHue yueOHOro MaTepuasa 8
Tena u moBepxnocTu | 1 | unuunap u koHyc. YceueHHbIN KoHyc. OCHOBaHMeE, BBICOTA, OOKOBAasl TOBEPXHOCTD, 1,2
BpalleHHA oOpa3yromas, pazBepTka. OceBble CEUEHUS U CEUEHMs, MapalieIbHbIe OCHOBAHUIO.
[Tap u cepa, ux ceuenus. KacatenpHas I0cKOCTb K cdepe.
Tema 7.4. Copneprkanne ydeOHOro MaTepuana 6
HN3mepenns B 1 | O6vem u ero usmepenue. MurterpanpHas ¢opmyna odobema. dopmynsl odbema 1,2
reoMeTpuu Ky0a, MpsMOYTrOJbHOTO Napajuieenunena, npu3Msel, nuauHapa. Popmynsl o0bema
nUpaMuIbl U KOoHyca. DopMysbl IJIOMAAW INOBEPXHOCTEH IMIMHIAPA M KOHYCA.
®dopmybl 00beMa mapa 1 TIoaau chepol.
[Tono6ue ten. OTHOIIEHUS MJIOUIA Il TOBEPXHOCTEH U 0ObEMOB MOJIOOHBIX TEJ.
IpakTuyeckas paéora Ne9 2
Pemenue 3a1au Ha HaxXOXAECHHUE HEMEHTOB MHOIOTPAHHUKOB U TEJI BPaILIEHUS.
Brraucnenue miomanei 1 00beMOB.
Tema 7.5. CopepxaHue yaeOHOro MaTepuana 14
Koopaunartsl un 1 | [IpsamoyronbHas (nekapToBa) cucTeMa KOOpPAMHAT B HpocTpaHcTBe. PDopmyna 1,2
BEKTOPBI pacCTOSHUS MEXIY ABYMSI TOUKaMH. Y paBHEHUS c(hepbl, MIOCKOCTH U MPSIMOM.

Bexropel. Moaysbs BekTopa. PaBeHCTBO BEKTOPOB. ClI0KEHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pas3noxkeHue BEKTOpa IO HAIPABJICHUAM. YTIOI
MexXay IByms BekTopamu. [Ipoeknus Bekropa Ha ock. KoopauHaTel BEKTOpa.
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CkansgpHOE IpOM3BEAEHUE BEKTOPOB. VcIob30BaHNE KOOPAMHAT U BEKTOPOB IIpU
peLICHUH MaTEeMaTHYECKUX U IPUKJIAIHBIX 3a/]1a4.

IIpakTnyeckas padora Nel(

Pemienune npocteimux 3a1a4y ¢ Bekropamu. CocTaBieHHE YPaBHEHUN JIMHUM Ha
IJI0CKOCTH. Perienne 3aaad, ucnosb3ysi CBOMCTBA IIPSIMBIX U IIJIOCKOCTEN B
POCTPAHCTBE, YCIOBHSI MAPAIJICIIbHOCTH U MEPIEHIUKYJIIPHOCTH.

IloBTOpPEHME

[ToBTopenue tem:[IpousBoHast, mepBooOpa3Hasi 1 HHTETPajl, OCHOBHBIC
TPUTOHOMETPHUECKHE TOXKIECTBA, AJIEMEHThl KOMOMHATOPUKHU

IIpome:xxyTounas
aTrecranus

Koncynbranuu

IToaroroska kK 9K3 AMCHY

IIpoBeneHue 3k3amMeHa

[eRKer]Ne))

Bcero no yueoHoii iucuunjinHe

252

Jlexiuu, ypoku - 214
[IpakTrueckux 3ansatuii - 20
Koncynpramum — 6
[Tpomexyrtounas arrecranus — 12
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XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM

JAEATEJBHOCTU CTYJAEHTOB

Coaepsxanue o0y4eHust

XapakTepHCTHKA OCHOBHBIX BUAOB y4eOHO 1esiTeIbHOCTH

Beenenune

O3HaKOMJICHHUE C POJIbI0 MATEMATHKH B HAayKe, TEXHHUKE, SKOHOMUKE,
WHPOPMAIMOHHBIX TEXHOJOTHUSAX U TIPAKTHYECKOHN JICTEIHHOCTH.
O3HaKOMJICHHUE C IICSAMU U 337]auaMi U3yYCHHSI MATEMAaTHKH MPH OCBOCHUU
npodeccuit CI1O u cnermmanprocTeit CI10

AJITEBPA

PazBuTHe MOHATHSA O YHCIIC

BrinmonmHeHue apupMeTHuecKuX ISHCTBHIA HAJl YMCIAMH, COYETasl YCTHBIC U
MUChbMEHHbBIE MpUeMbl. HaxoxkaeHue NpuOIKEHHBIX 3HAYCHUM BEIWYUH U
TIOTPEIITHOCTEH BBIYHCIICHUH (a0CONOTHOW W OTHOCHTENBHON), CpaBHCHHE
YHUCIIOBBIX BBIpaXeHUH. HaxokjaeHune ommOOK B MpeoOpa3oBaHUSIX U
BBIYHCIICHHUSX (OTHOCUTCSI KO BCEM ITYHKTaM MPOTPAMMEI)

Kopuu, crenenu, nora-
pudMBI

O3HaKkoOMIJIEHHE C TOHATHEM KOpHS N-i CTENeHM, CBOMCTBAMM PaIUKAIOB U
NpaBuUjaMu CpaBHEHHsI KopHed. DopmynupoBaHHE ONpeNeieHUs KOpHA U
CBOMCTB KOpHEH. Briuncienue u cpaBHEHHE KOPHEH, BBIMIOIHEHUE IPUKUAKI
3HaueHus KopHs. [IpeoOpa3oBaHue YUCIIOBBIX M OYKBEHHBIX BBIPAKEHUH,
CoNlepKallluX  paJWKalbl. BeIMonHEHWe pacdeToB 1Mo  (opmynam,
COJIEpKAIllM PAJUKAIIbl, OCYIIECTBISIT HEOOXOAWMEIE TIOJCTAaHOBKA U
npeoOpazoBanus.  OnpeneneHue  paBHOCHIBHOCTH — BBIPQXKEGHUH ¢
panukanamMu. PerieHune upparoHaNbHBIX ypaBHEHHMHA. (O3HAKOMIICHHE C
MOHSTUEM CTEHNEHU C JEUCTBUTENBHBIM MHOKazareiaeM. HaxoxneHue
3HAYEHUI CTENeHH, HCIONb3ys MPH HEOOXOJUMOCTH HHCTPYMEHTAaJIbHBIC
CpeAcTBa. 3amMChIBAHWE KOPHS N-i CTETEHW B BUJE CTENEHHU C JIPOOHBIM
mokaszareneM W HaoOopor. @opMmynmupoBaHHE CBOWCTB  CTETICHEW.
Briuucnenne creneHedl C palMOHATIBHBIM IOKA3aTEJEM, BBINOJHEHUE
NPUKUIKA 3HAYCHHs CTENeHH, cpaBHeHue crenenedl. [IpeoOpasoBaHue
YHUCIIOBBIX W OYKBEHHBIX BBIPOKEHWH, CONIEPIKAIMX CTENeHHW, MPUMEHSS
cBoicTBa. Pemienue moka3aTenbHbIX ypaBHEHHM. (O3HAKOMIIEHHE C
MIPUMEHEHHWEM KOpHEH W CTeneHed Npu BBIYHUCICHUH CPEIHUX, NEICHHUU
OTpe3Ka B «30JIOTOM CEYEHHMU». PelleHne NMPHUKIaIHBIX 3a]1a4 Ha CIO0XKHbBIE
MPOLICHTHI

[IpeoOpazoBanue
anredpanvecKkux BhIPaKEHHI

Breimonnenne npeoOpa3oBaHWME  BBIpAXEHUH, MNpUMEHeHue (opmyd,
CBSI3aHHBIX CO CBOMCTBaMU creneHeil u sorapudmos. Onpenenenne 00IacTu
JNONMYCTHUMBIX  3HAu€HWH JorapuMuieckoro BblpakeHHs. Pemienue
JIorapu(MHUIECKUX YpaBHEHUI

OCHOBHBIE TTIOHATUS

N3yuenue paguaHHOTO METOJA U3MEPEHUS YIVIOB BpALICHUS M UX CBSI3U C
rpagycHoit Mepoii. M3o00pakeHue YIJIOB BpallleHUS Ha OKPYXHOCTH,
COOTHECEHHE BEIIMYHMHBI yIila ¢ ero pacnojoxeHneM. dopmynupoBaHne
OTIpEeAEeNICHN TPUTOHOMETPUUYECKUX (YHKIUN [UIs YIJIOB TOBOpPOTa M
OCTPBIX YIJIOB TPSMOYTOJIBHOI'O TPEYrojbHUKA M OOBSICHEHHE HX
B3aUMOCBSI3U

OcHOBHBIE [IpMeHeHne OCHOBHBIX TPUTOHOMETPUYECKHX TOXAECTB I BBIYMCIECHHUS

TPUTOHOMETPUYECKHUE 3HAYEHUH TPUTOHOMETPUIECKUX (PYHKIIMHA MO OTHOM U3 HUX

TOXAECTBA

[IpeoOpazoBanus Uzyuenne ocHOBHBIX (POPMYJ TPUTOHOMETPUH: (HOPMYJIBI CIIOKEHN,

MPOCTEHIINX yIIBOCHUS, IPeoOpa3oBaHHs CyMMBbl TPUTOHOMETPUIECKUX (DYHKINH

TPUTOHOMETPUYECKHUX B IIPOM3BEACHUE U MPOU3BEICHNS B CYMMY U IIPUMEHEHHE IIPU BBIYUCIICHUH

BBIPAKCHUI 3HAYEHHUsSI TPUICOHOMETPUYECKOTO  BBIPAXKEHUS W YIOPOLIEHUS  €ro.
O3HakoMJIEHHE CO CBOWCTBAMHM CHMMETPHHM TOYEK HAa EAMHUYHOU
OKPY>KHOCTH 1 IPUMEHEHHE WX JUIsI BBIBOA GOpMyYTT

[Ipocreiimue Pemenne mo ¢opmynaM W TPUTOHOMETPUYECKOMY KpPYTYy MPOCTEUIINX

TPUTOHOMETPUUECKHUE TPUTOHOMETPUUECKUX ypaBHeHHMH. [IpuMeHeHne oOmMX METOAOB peIIeHHS

YPaBHCHUS U HCPABCHCTBA

ypaBHEeHUH (IpUBeACHUE K JMHEHHOMY, KBaJpaTHOMY, METOA Pa3JIOKEHHs
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Ha MHOXKUTEIH, 33- MCHBI TIPEMEHHON) TIPU PEIICHUH TPUTOHOMETPUICCKUX
ypaBHEHU. VYMeHHEe OTMeuYaTb Ha Kpyre pelieHus poCcTeHImx
TPUTOHOMETPUUYCCKUX HEPABCHCTB

Apkcunyc, apKKOCHHYC,
apKTaHIeHC YHCia

O3HaKOMJIGHHWE C TIOHSATHEM OOpAaTHBIX TPUTOHOMETPUYECKUX (YHKIHH.
Wzyuenue ompeneneHuil apkCUHyca, apKKOCHHYCa, apKTaHI€HCA 4YHUCIa,
¢dbopMmynupoBaHue UX, U300paXKEHHWE HAa EOUHUYHOW  OKPY)KHOCTH,
MPUMEHEHHUE MPH PELICHUH YpaBHEHUH

®YHKIWH, X CBOMCTBA U TPAGUKU

DYHKIUU. IlonsTue 0 | O3HaKOMIIEHHE C TIOHSATHEM ITEPEMEHHOI, MPUMepaMH 3aBUCUMOCTEN MEXKTY
HEMPEePBIBHOCTH (DYHKITUU nmepeMeHHBIMA. (O3HAKOMJIEHHE C TIOHSATHEM Tpaduka, OIpeneieHne
MPUHAATICKHOCTH TOoukHu rpaduky ¢yHkuuu. OmnpeneneHue mo ¢Gopmyne
mpocTelliell 3aBUCUMOCTH, BHIa ee Tpaduka. Bripaxkenue mo ¢opmye
ONHOW TepeMeHHOW depe3 aApyrue. O3HAKOMIIEHHE C OIpenelIeHuEM
¢byHkuuu, ¢GopmynupoBanue ero. HaxoxkaeHue oOnacTu ompenesicHUs H
o0nacTy 3Ha4eHUH QyHKIHMU
CaoiicTBa ¢dyakun. | O3HaKOMIJIEHHE C TIpIMepaMu (DYHKITMOHATBHBIX 3aBUCUMOCTEH B PealbHBIX
I'padmaeckas MpoIleccax W3 CMEXHBIX JAUCHUIUMH. O3HaKOMIJIEHHWE C JOKa3aTelbHBIMU
uHTepnperanus. [IpuMepsl | paccyKACHUSIMH HEKOTOPBIX CBOMCTB JIMHEWHOW M KBaJpaTHYHON (QyHKIHH,
(YHKIMOHATBHBIX MPOBEICHUE HCCICAOBAHUS JIMHEWHOW, KyCOYHO-TMHEWHOW, JpoOHO-
3aBUCHMOCTEH B pEANbHBIX | THHEWHOW W KBaApaTUYHOW (YHKIMA, TIOCTpOeHHE WX TIpaduKOB.

mponcccax 1 ABJICHUAX

[Moctpoenne wu ureHwe rpadukoB QyHKIMA. MccnemoBanue (yHKIHU.
CocraBieHue BUAOB (YHKLIUI 1O JaHHOMY YCJIOBHIO, pEIIEHHE 3ajad Ha
JKCcTpeMyM. BrimomHeHne mpeobpazoBanuii rpaduka GyHKIHMN

OO6patHble pyHKIHN

Uzyuenne nouarust oOpaTHON (PyHKUMH, ONpEeSICHUE BUAA U I0- CTPOCHHUE
rpaduka oOpaTHON (YHKIIMU, HAXOXJACHUE €€ O00JacTH ONpeACiCHUs U
obmactu 3HaueHWH. [IprMeHeHHME CBONCTB (QYHKIHMA TpPH HCCICAOBAHHU
YpaBHEHHH M PELICHUU 3aJad Ha 3KcTpeMyM. O3HAKOMIIEHHE C IOHITHEM
CJIOKHOW (PYHKIIUH

CreneHHEbIE, MoKasa-
TENbHBIC, JIOTapU(PMUIECKHE
" TPUTOHOMETPHUYECKUE
(GyHKINY. O6paTHble
TPUTOHOMETPUIECKUE
GbyHKIIH

Brrurcnenue 3HaueHU QyHKIMH 1O 3HaueHUIO apryMeHTa. OmnpenencHue
MOJIOKEHUSI TOYKA Ha Tpaduke IO €€ KOOpJAMHATaM W HaoOOopoT.
Ucnons3oBanue cBOWCTB (PyHKIMH I cpaBHEHHs 3HAYEHUH CTere- Hel U
norapudmos. IlocTpoeHne TpaduKOB CTENEHHBIX W JIOTapu(PMHUUSCKUX
GyHKIUH.

Pemenue nokazaTenbHBIX U JIOTapU()MUUECKUX YPAaBHEHUH U HEPABEHCTB IO
W3BECTHBIM anroputMaM. O3HAaKOMIIGHHE C TMOHATHEM HENPEPBIBHON
nepuouueckor GpyHKIMH, GopMynrpoBaHUe CBOWCTB CHHYCa M KOCHHYCA,
nocrpoeHre ux rpadukoB. O3HAKOMJIEHHE C IOHSITHEM TapMOHHYECKHX
KOoneOaHui M mpuMepa- MH TapMOHHYECKMX KOJICOAHUH Ul OMMCAHUS
mnporieccoB B ¢u3zuke W Apyrux obnactsax 3HaHusA. O3HaKOMIIEHHE C
MOHSTHEM Pa3phIBHON Mepuoudeckoi (yHKINHU, popMyTrpoBaHUE CBOMCTB
TaHreHca W KOTaHreHca, MocTpoeHne ux rpadukos. [IpuMeHenne CBONCTB
GYHKOME 011 CpaBHEHUSI 3HAYCHHH TPUTOHOMETPHYECKHX —(YHKIHHA,
pelieHuss  TpUroHOMeTpuyeckux  ypaBHeHuid. [loctpoenume rpadukoB
00paTHBIX TPUTOHOMETPUYECKUX (PYHKIHUHA U oIpefesieHne 1Mo rpadukaM ux
CBOICTB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IlocienoBareabHOCTH

O3HaKOMJIEHUE C IIOHSATHEM YHUCIIOBOI IOCIIEI0BATEIILHOCTH, CIIOCO0aMu ee
3aJlaHus], BBIYMCICHUSIMH €€ 4ieHOB. O3HAKOMIIEHHE C MOHATHEM Ipeferna
[OCNIEOBAaTENbHOCTH.  O3HAaKOMJIIEHHE  C  BBIYMCICHHEM  CYMMBI
OECKOHEYHOTO YHCJIOBOTO psfa Ha TpPUMEpPe BBIUMCICHHUS CyMMBI
0eCcKOHEYHO YOBbIBaroIeil reoMeTpuIecKor nporpeccun. Pemenne 3agay Ha
npuMeHeHue GopMyIsl

IIpousBonnas
[IPUMEHEHNE

u c€c

O3HaKOMJICHHUE C TIOHATHEM MTPOU3BOAHON. M3yueHue u hopMysIMpoBaHue e
MEXaHUYECKOI0O M TE€OMETPUYECKOTO CMbICNa, HW3YYEHHE alropuTMa
BBIYMCIICHUSI MPOU3BOJHOM Ha TMpU- MEPE BBIYUCICHUS MIHOBEHHOMU
CKOpoCTH W yrioBoro kodgduiuenta kacarenbHOW. CocTaBieHue
ypaBHEHHUS  KacaTeJIhbHOW B OOmEM BHJE. YCBOGHHE  IIPaBHII
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muddepeHIMpoBaHus, TaOMUIBI MPOU3BOAHBIX 3JIEMEHTAPHBIX (YHKIIHIA,
npuMeHeHne s auddepeHnupoBanus GyHKITANA, COCTABICHUS YpPaBHEHUS
KacarenbHOH. M3yueHne TeopeM O CBSI3U CBOMCTB (DYHKIIMU U MPOU3BOTHOM,
(dhopmynupoBka ux. [IpoBeneHre C MOMONIBIO MPOU3BOTHONW UCCIICAOBAHUS
(hyHKIIMH, 32- TaHHOW (OPMYIOH. Y CTaHOBIEHNE CBS3HM CBOUCTB (DYHKITUN U
MIPOM3BOAHON 10 WX rpadukam. [IpruMeHeHHe MPOW3BOAHON IS PEIICHHUS
3aJlad Ha HaxOXJCHUWE HauOOJBIIEr0, HAUMEHBIIErO 3HAYCHHS W Ha
HaX0XJICHUE IKCTPEMYM

[TepBooOpa3Has u UHTETpaI

OzHakoMJIeHWE C TIOHATHEM WHTErpaima W mepBoobOpasHoil. M3ydenue
TpaBujIa BRIYHUCIECHUS MEepBOOOpa3HOil M TeopeMbl HpioroHa— JleitOnmma.
Pemenue 3a1au Ha CBS3b MEPBOOOPA3HON U €€ MPOU3BOIHOMN, BBHIYHUCICHHE
repBooOpa3HoOi 1 JaHHOH pyHKIMU. Pemenne 3a1aq Ha TpUMEHEeHHE

YPABHEHUNA 1 HEPABEHCTBA

YpaBHEHUA U CHUCTEMBI
ypaBHeHuil HepaBeHcTBa
CHUCTEMBl  HEPaBEHCTB  C
JIBYMSI IEPEMEHHBIMU

O3HaKOMJIGHHWE C TPOCTEHIIMMH CBEACHHSMU O KOPHAX alreOpandecKux
ypaBHEHUH, MOHATHAMHU HCCIIEAOBAaHUS YpPaBHEHMH U CHCTEM YpaBHEHHU.
W3ydueHne TeopuM pPAaBHOCWIBHOCTH YPaBHEHUH M €€ TNPUMEHEHHS.
IloBTOpEeHME 3amyMcH pelIeHHd CTaHAApTHBIX YpPaBHEHWH, IPHEMOB
npeoOpa3oBaHusl ypaBHEHWH IJisi CBEJCHUS K CTaHIAPTHOMY YPaBHEHHIO.
Pemenne  panuoHanbHBIX,  HPpPAllMOHANBHBIX,  [OKA3aTENbHBIX U
TPUTOHOMETPUYECKUX YpaBHEHUU W cucteM. Mcmonp3oBaHHe CBOWCTB U
rpadukoB (YHKIMIA I pelIeHUs ypaBHeHHU. [lOBTOpEeHHE OCHOBHBIX
IIPUEMOB pEUIeHMs] CUCTeM. PellleHne ypaBHEHMH C TNPUMEHEHHEM BCeX
npueMoB (PasioKEeHUS! Ha MHOXHTENH, BBEACHHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, TIpaduueckoro merona). PemeHue cucreM ypaBHEHHH ¢
MPUMEHEHUEM PA3IUYHBIX CIIOCO00B. O3HAKOMIICHHE C OOIIMMHU BOIPOCAMHU
peleH:s HEPaBeHCTB U MCIIOJIb30BaHUE CBOWCTB U rpa)vkoB (pyHKIMH mpH
pEIIeHNN HEpaBeHCTB. PelleHHe HEpaBeHCTB M CHCTEM HEPAaBEHCTB C
MPUMEHEHUEM Pa3IM4HBIX  crocoOoB. [IpuMmeHeHWe MaTeMaTHYECKHX
METOOB JIsl PEHICHUs COAepKaTeNb HBIX 3a7ad M3 pa3iHyHbIX obJacTeid
HayKH W MpakTHKU. HTepnpeTupoBaHUe pe3yslbTaTOB C YUYETOM pEalIbHBIX
OTpaHUYECHUIN

DJIEMEHTbI KOMBMHATOPUKU, TEOPUM BEPOSITHOCTEN U CTATUCTHUKH

OcHOBHBIE noHsiTus | M3ydeHnne mpaBuia KOMOWHATOPUKH M TPUMEHEHHE TP pelIeHHU

KOMOWHATOPUKHU KOMOMHATOpHBIX 331a4. Pemenne KOMOWMHATOPHBIX 3aJad  METOIOM
nepebopa W TO TpaBuwily YyMHOXKeHHS. O3HaKOMJIGHHWE C MOHATHSIMH
KOMOWHATOPUKHK: pPa3MEIICHUSIMHA, COYECTAHWSIMH, TIepECTAaHOBKAMHU |
¢dopmynamu Ui uX BeluMciaeHus. OObACHEHHE U IpUMeHeHue (HopMydl Uis
BBIYHCIIEHHS pa3MEIICHNH, IEPECTaHOBOK U COUETaHUN NP PELICHNUN 33]1a4.
Osnakomienue ¢ OuHomMoM Hetorona u TpeyronpHukoMm [lackans. Pemenne
MPAKTUYECKUX 33]a4 C UCIOJIb30BAaHUEM MOHITUI U NpaBUJl KOMOMHATOPHKH

OneMeHTEI Teopuu | M3yueHne  KIacCHYECKOrO  ONpPENENIEHUST  BEPOATHOCTH,  CBOMCTB

BEPOSITHOCTEN BEPOSITHOCTH, TEOPEMBI O CyMME BEpOSITHOCTEH. PaccMoTpeHue npuMepoB
BBIUMCIIEHNSI BEpOATHOCTEN. PerlleHre 3aqa4 Ha BBHIUMCICHUE BEPOSATHOCTEN
coOBITHI

[IpencraBnenne NaHHbIX | O3HaKOMJIEHHE C  TPEACTAaBICHHEM  YHUCIOBBIX  JAaHHBIX UM MX

(TabmuIe!, JarpaMMEbl, | XapaKTepuCTUKaMHu. Perienre mpakTHIecKux 3a/1a4d Ha 00paboTKy YMCIOBBIX

rpaduKm) JTAHHBIX, BEIYMCIIEHUE MX XapaKTEPUCTHK

I'EOMETPUA
[Ipsmele u mnockoctd B | POpMYyIMpPOBKA M TPHUBEACHUE JI0KA3aTENbCTB IPHU3HAKOB B3aMMHOIO

MIPOCTPAHCTBE

pacnoyioKeHUs MOpSIMBIX M IUIOCKOCTEH. Pacro3HaBaHue Ha yepTexax U
MOJIENIAX PA3JIMYHBIX CIIy4a€B B3aMMHOIO pACMOJOXKEHUS TMPSIMBIX U
IUIOCKOCTEH, apryMEHTUPOBAHHE CBOUX CyxAeHUd. DopMynupoBaHUE
ONpeAesieH!H, MPU3HAKOB U CBOWCTB MapaUIENIbHBIX U MEPIEHANKYISPHBIX
IUIOCKOCTEW, JBYTPaHHBIX W JIMHEWHBIX YIJIOB. BBINOJIHEHUE MOCTPOEHUS
YIJI0B MEXAY NPSIMBIMU, IPSIMOM U IJIOCKOCTBIO, MEXKIY ILIOCKOCTSIMHU MO
OMNHMCAHUI0 M pacno3HaBaHuWE MX Ha Mozensx. [IpuMeHeHHe NPU3HAKOB U
CBOWMCTB pPACIOJIOKEHUSI MNPSIMBIX M IUIOCKOCTEN MpPH pEIICHUM 3ajad.
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Uzo0paxkenne Ha pUCYHKaXx U  KOHCTPYHPOBAaHHME Ha  MOJCIAX
MIEPICHINKYIIPOB W HAKIOHHBIX K IJIOCKOCTH, MPSMBIX, MapajuieNbHbBIX
IUIOCKOCTEH, YIJIOB MEXAY MPSAMOA W IUIOCKOCTRIO W OOOCHOBAaHWC
noctpoeHus. PeimieHue 3amay Ha BBIYUCICHHUE TCOMETPUUYECKUX BEITUYMH.
OnuceiBaHWE pPACCTOSHUS OT TOYKH JO TIUIOCKOCTH, OT TPSAMOHN /10
IDIOCKOCTH, MEXAY IUIOCKOCTSMH, MEXKIY CKpEIIMBAIOIIUMUCS HPSIMBIMH,
MEXJy MPOU3BOJIBHBIMU (Urypamu B mpocTtpaHcTBe. DopMynupoBaHue U
JIOKa3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHSX (TEOpEeM CYIIESCTBOBAHHUSA,
cBoiicTBa). M300OpakeHHME Ha dYepTekKax © MOACIAX pPACCTOSHUAA U
000CHOBaHUE CBOMX CyxkJeHui. OnpeelieHue U BRIYUCICHUE PACCTOSHUIM B
npoctpanctie. [IpuMmenenne Gopmy U TeopeM MIaHUMETPUH JJIS PEIICHUS
3amay. O3HaAKOMIIEHHE C MOHITHEM ITapaljIeIbHOTO TPOEKTUPOBAHUS U €r0
cBoiictBaMu. DopmynupoBaHHE TEOPEMbl O IUIOMIAAM OPTOTOHAIBHOMN
MPOSKIIMA MHOTOYTOJbHHMKA. [IpuMEHEHHe TeOopuu i OOOCHOBAHUS
IIOCTPOCHUH ¥ BBIYUCIECHUH. APryMEHTHPOBAaHHWE CBOWUX CYXIEHUH O
B3aFIMHOM PacCIOJIOKEHUH MTPOCTPAHCTBEHHBIX QUTYD

Onucanue u XapaKTCpUCTHUKa Ppas3IMYHbIX BHUAOB MHOI'OI'PaHHUKOB,
MEPEYHCIIeHUE WX DIIEMEHTOB U CBOMCTB. M300pakeHue MHOTOTPaHHUKOB H
BBINOJIHEHUE TOCTPOCHUSI HAa M300PKEHUSIX M MOJENIAX MHOTOI'PAaHHHUKOB.
Bbluucnenue JMHEWHBIX 3JIEMEHTOB M YIVIOB B IMPOCTPAHCTBEHHBIX
KOH(UTYpauusxX, apryMEHTHPOBAaHHE CBOMX CYKICHHH. XapaKTepUCTHUKA H
n300paKeHHe  CEYEHUs,, Pa3BEPTKHM  MHOTOTPAHHHUKOB,  BBIYHCIICHHE
mwiomanei moBepxHocTed. [locTpoeHne mpocTeHmMX cedeHWd Kyoa,
OpU3MBL, nupaMuabl. [IpuMeHeHne (akToB W CBEACHUHM W3 TUIAHUMETPHUH.
O3HakOMJIGHHWE C BHAAMH CUMMETPUH B MPOCTpAHCTBE, (HOPMYIHPOBAHHE
onpeleaeHI U CBOMCTB. XapaKTepUCTUKAa CHUMMETPUU TEJ BpalleHUS U
MHOTOTPaHHUKOB. [IprMeHEHHE CBOMCTB CUMMETPUU TPU PELIEHUU 3adad.
Hcnonp3oBanue  NPUOOPETEHHBIX  3HAHMW  JJI  MCCICHOBaHUS U
MOJEJIUPOBAaHUA  HECIOXKHBIX  3ajad. N3o0paxenue OCHOBHBIX
MHOT'OI'PaHHUKOB U BBIIIOJHEHUE PUCYHKOB MO YCIOBHUSIM 3aJa4

MHoOrorpaHHuKu
Tena u IIOBEPXHOCTH
BpalleHus

O3HakOMJICHHUE C BUIaMU TeJl BpalleHus, GopMyIrpoBaHUE WX ONIPEeIICHIH
A cBOHCTB. DOPMYIMPOBAHUE TEOPEM O CEYEHHMM INapa IUIOCKOCTBIO U
IUIOCKOCTH, KacaTelnbHOW K cdepe. XapakTepucTUKa U H300pakeHHE Tell
BpallleHUs, MX pPa3BEepTKH, CeYeHHus. PemieHne 3agad Ha MOCTPOCHHE
CEYECHMH, BBIUYMCIICHUE JUIMH, PAacCTOSIHUM, YrioB, momaneil. Ilposenenue
JIOKa3aTeNbHBIX PacCyKIACHUH NMpPH peIleHUM 3aaad. [IpumeHeHne CBOICTB
CUMMETPUHU TNPH pEIIEHUM 3a7ad Ha Tela BpaLICHUS, KOMOMHAIMIO Tel.
Nzo0pakeHne OCHOBHBIX KPYTJIBIX TEJ M BBIIOJHEHUE PUCYHKA IO YCIOBUIO
3aJ1a4u

Wzmepenus B reomerpun

n O3HakOMJIGHWE C TOHSATHSIMH IDIONaAd W O0beMa, aKCMOMaMH |
cBoiicTBaMu. PerieHue 3ajiau Ha BBIYMCICHHUE TUIOINAACH IJIOCKHX (DUTYD C
MPUMEHEHHUEM COOTBETCTBYIONUX (OpMYya U (PaKTOB M3 IJIAHUMETPHH.
UzyueHne TteopeM O BBIUMCICHWH OOBEMOB TMPOCTPAHCTBEHHBIX TeE,
pelieHre 3a/1a4 Ha MpuMeHeHne (OopMysl BeIYUCIEHUs 00beMoB. M3ydyeHne
dhopMyn 1S BEIYUCIICHUS TUIONIAICH TOBEPXHOCTEH MHOTOTPAHHUKOB U TEI
BpareHusi. O3HaKOMJIEHHE C METOJIOM BBIUHCIICHUS TUTOIIAJN TOBEPXHOCTH
cheppl. Pemenwe 3amau Ha BBIYHCIEHHE IDIOMIANEH TMOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopauHatsl 1 BEKTOPHI

O3HakoOMIIEHHE C TIOHATHEM BeKTopa. M3ydeHune IeKapTOBOW CHCTEMBI
KOOPJAMHAT B IPOCTPAHCTBE, IIOCTPOCHUE 110 3aJaHHBIM KOOPJAUHATAM TOYEK
U TJIOCKOCTEH, HAaXOXAEHHWE KoopAauHaT Touek. HaxokneHuwe ypaBHEHHH
OKPY)KHOCTH, C(Qepbl, IUIOCKOCTH. BBIUHCIeHHEe pacCTOSHUH MEXAY
To4KaMu. M3yueHne CBOMCTB BEKTOPHBIX BEIMYNH, IIPABUII PA3JIOKECHUS BEK-
TOPOB B TPEXMEPHOM MPOCTPAHCTBE, IPABHII HAXOXACHHUS KOOPIMHAT
BEKTOpa B IPOCTPAHCTBE, IpaBUJl JEHCTBUH C BEKTOpaMH, 3aJaHHBIMU
KoopauHaTtaMHu. [IpuMeHeHue Teopuu IpU PELIEHUH 33Jad Ha ACUCTBUS C
BeKTOpaMH. M3ydeHne CKalsipHOrO NPOM3BEJEHHsI BEKTOPOB, BEKTOPHOIO
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ypaBHEHUS] TpsIMOM U TIOCKOCTH. [IpuMeHeHue Teopuu MpH pPELICHUU 3a-
Jad Ha JEUCTBHSI C BEKTOPAaMH, KOOPAWHATHBIM METOJ, NPUMCHCHUE
BEKTOPOB JJIs1 BEIUKCICHUS BEJIMYUH YIJIOB U paccTossHu. O3HaAKOMJICHHE C
JIOKa3aTeNIbCTBAMU TEOPEM CTEPEOMETPHUH O B3aUMHOM PACIOJIOKEHUHU
MIPSMBIX U TDIOCKOCTEH C MCIIOJIb30BAHHEM BEKTOPOB
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3. YCJIOBUS PEAJIM3AIIMA YUYEBHOM JUCHUTILTAHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY

o0ecne4yeHnIo:

Peanuzariust yaeOHON AUCIUTIIMHBI TpeOyeT HaIMUus y4eOHOTO KaOuHeTa.
O6opynoBanue yueOHOro KabUHeTa:

- yueOHas mebelb;

- pabodee MecTO MpenoaaBaTeis;

- TOCKa;

- KHIDKHBIN mkad;

- ayANOBU3YaIbHBIC CPEICTBA — CXEMBI M PUCYHKH K JIEKIIMSIM B BUJIE CIIAUIOB U
AIEKTPOHHBIX MPE3CHTALINM;

B

3.2. YueOHO-MeTOAMYECKOE M NH(POPMALIMOHHOE o0ecniedeHne 00yUeHust

OcHoBHas JuTEepaTypa
bammakos M.M. MaremaTtuka: anrebpa ¥ Hadajla MaTeMaTHYECKOTO
aHanu3a, TreOMETpHs: YYEOHUK Uil CTYAEHTOB MPO(PECCUOHATBHBIX
o0Opa3oBaTeIbHbIXOPraHU3auH, OCBanBaIOIINX npodeccun 17§
cneumanpHocTu CI10. — M.,2017
bammakos M.M. MaremaTtuka: anrebpa ¥ Hadajla MaTeMaTHYECKOTrO
aHanuza, reometrpusi: COOpHUK 3amady MNPOGUIBLHON HANPaBIEHHOCTH:
yueb.mocobue s CTYIEHTOB MNPO(ECCHOHANbHBIX 00pa30BaTEIbHbBIX
opraHu3saiuii, ocBauBarommxmnpodeccuu u cneruanbHoctu CI10. — M.,2017
bammvakos M.U. Maremaruka: anrebpa W Hayaja MaTEMaTHYECKOTO
aHanu3a, TeoMeTpus: 3amayHuk:  ydeO.mocobue  Jisi  CTYACHTOB
npodeccuoHanbHbIX ~ 00pa30BaTENbHBIX  OpraHU3allli, OCBAMBAIOIINX
npodeccun u cneruaibHocTuCIIO. — M.,2017
bammakos M.M. MaremaTtuka: anrebpa ¥ Hadajla MaTeMaTHYECKOTro
aHaju3a reoMeTpusi: DIEKTPOHHBIN y4e0.- METO. KOMIUIEKC JIJIsi CTYJICHTOB
npodeCCUOHANIBHBIX ~ 00pa3oBaTEIbHBIX  OpPraHU3alMi, OCBaWBAIOLIUX
npodeccun ucnenuansuoctu CI1O. — M.,2017

JlonmoHUTEILHASA JUTEPATypa
I'yces B.A., I'puropseB C.I'., UBonruna C.B. Maremaruka: anrebpa u
HaJyajla MaTeMaTHYeCKOTO aHain3a, TeOMETpHUs: YYeOHHMK i CTYICHTOB
npodeccHoHanbHbIX ~ 00pa30BaTENbHBIX  OpraHW3allMid, OCBAMBAIOIINX
npodeccun ucnenuaabaoctu CI10. — M.,2017
bammvakos M.M. Marematuka. 3amayHuk: yue0.mocobue st CTYI.
yapexaeHuil cpen. mpod. oopazoBanus. — M., 2014.
bammvakos M.U. Marematuka. DIeKTpOHHBIN y4e0.-METOA. KOMIUIEKC st
CTY/I. YUpEKJIeHUH cpen. pod. odpazoanus. — M., 2015.
bammakoB M.M. Maremaruka (6a30Bsbliif ypoBens). 10 knacc. — M., 2014.
bammako M.M. Matemaruka (6a30Bblii ypoBeHb). 11 kitacc. — M., 2014,
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6. bammakoB M.U. Anre6pa n Hauana ananmsa, reomerpus. 10 kmacc. — M.,
2013.

7. bammakoB M.M. Maremaruka (6a30Bbiii ypoBeHb). 10 kmacc. COOpHUK
3aaa4: yueb.mocobue. — M., 2008.

8. bammaxoB M.U. Maremaruka (6a3oBbiif ypoBeHb). 11 kmacc. COopHUK
3aaa4: yueb.mocobue. — M., 2012.

HNuTepHer-pecypcesl
9. www. fcior. edu. ru (MudopmManmonusie, TPEHUPOBOYHBIE U KOHTPOJIbHBIC
MaTepHabl).
10.www.  school-collection.edu.ru  (EnunHas  xoiuieKimu — IUPPOBBIX
00pa3oBaTeNbHBIX PECYPCOB)
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4, KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMUS IUCHUIIJIUHBI

4.1. KoHTpPOJIb U OLIEeHKA PE3yJIbTaTOB OCBOCHUS TUCIIUILINHBI
OCYILECTBIISIETCS MPENOJABATENIEM B IIPOLIECCE MTPOBEJCHUS TECTUPOBAHUS,
(GPOHTATEHOTO ¥ MHANBUAYATHLHOTO YCTHOTO OMPOCOB, TUCEMEHHOTO OTIPOCa,
MIPOCMOTPA U OLICHKH JOKJIAJ0B, MPAKTUYECKUX paloT.

Pe3yabTarnl 00yyeHus
(ocBOeHHBbIE YMEHMSl, YCBOEHHbIE 3HAHMS)

®opMbI U METO/IbI KOHTPOJIS U
OLIEHKH
pe3yJbTaToB 00y4YeHusl

B pe3ysbTaTe 0CBOCHUS JUCHUIJIMHBI CTYAEHT I0JKEH
MPOJAeMOHCTPUPOBATH NMpeIMeTHbIE pPe3yJIbTaThl
0CBOEHHUS Y4eOHOIl THcHUILIHHbI «MaTemaTuka

Cc(OpPMUPOBAHHOCTH MPEACTABIECHUIN O MaTEMAaTUKE KaK
YacTH MUPOBOM KYJIBTYpPBI U MECTE MATEMATUKH B
COBPEMEHHOM LIUBUIIN3ALIUY, CLIOCO0AX OMUCAHUS SABJICHUN
pEAIBHOI0 MMPA HA MAaTEMATHYECKOM

Texymumii KOHTPOJIb:
- YCTHBINA ()POHTAIBHBIN U
WHJMBU1yaJIbHBIA OIIPOC.

Cc(hOpMUPOBAHHOCTD MPEACTABICHUN O MATEMATHYECKUX
MOHITHUSIX KaK BOKHEHIINX MAaTEMAaTHUECKUX MOJEIIAX,
MO3BOJISIIOIIUX OMKUCHIBATH M U3y4aTh Pa3HbIE IPOLIECCHI U
SIBIICHUS; TOHUMaHUE BO3MOYKHOCTH aKCHOMAaTHYECKOTO
MOCTPOCHUS MATEMATHUYECKUX TEOPHil;

Texkynmui KOHTPOJIb:

- YCTHBIN ()POHTAIBHBIN U
VHJIUBUyaJIbHBIN OIIPOC.
TemaTndeckuii KOHTPOJIb:

- MPOBEJICHUE MPAKTUYECKUX PaboT

BJIAJACHUC MCTOAAMH JOKA3aTCIILCTB U aJITOPUTMOB PCIICHH,
YMCHHEC UX IIPUMCHATH, IPOBOAWUTE AOKA3aTCIbHBIC
PACCYKACHUA B XOAC PCHICHUS 3a1a4,

Texymumii KOHTPOJIb:
YCTHBINA (POHTAIBHBIN U
WHJMBH1yaJIbHBIA OIIPOC.

BJIAACHUC CTAHAAPTHBIMU IIPHUEMaMU PCIICHUA
PAaIUOHAJIBHBIX U UPPALMOHAJTIBHBIX, ITOKA3ATCIIbHBIX,
CTCIICHHBIX, TPUTOHOMETPUUCCKHUX ypaBHCHI/Iﬁ 1 HCPABCHCTB,
MX CUCTEM; UCITIOJIB30BAHUC I'OTOBBIX KOMIIBIOTCPHBIX
mporpamMm, B TOM HUCJIC IJIs I10- UCKA IIYTHU PCIICHUA U
MJUJTIOCTpAalli pCHICHUSA ypaBHeHI/Iﬁ H HCPABCHCTB,

Temarnueckuiit KOHTPOJIb:
- IPOBE/ICHUE NMPAKTHUECKUX PaboT

chOpMUPOBAHHOCTD MPEACTaBICHUN 00 OCHOBHBIX MTOHSATHUSIX
MaTEMaTU4YeCKOr0 aHallu3a U UX CBOMCTBAX, BIIAJICHUE
YMEHHEM XapaKTepU30BaTh MOBEACHNE QPYHKIIHIM,
MCITOJIb30BAaHUE MTOYYCHHBIX 3HAHUH IJI OIIUCAHUA U
AHAIM3a PEAIbHBIX 3aBUCUMOCTEN;

TemaTnueckniit KOHTPOJIb:

- IPOBE/ICHUE NMPAKTHUECKUX PaboT
PyOexHblif KOHTPOJIb:

- IPOBEPKA U OLICHKA JI0KJIA/0B,
KOHTpOJIbHAsI paboTa.

BJIaACHUEC OCHOBHBIMU ITOHATUAMU O IIJIOCKUX U
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpPaX, UX OCHOBHBIX
CBOMCTBAX;

TemaTn4yeckuii KOHTPOJIb:
- IPOBEACHUE NMPAKTUYECKUX
pabor.

c(hOpPMHUPOBAHHOCTh YMEHUS PACIIO3HABATh T€OMETPUUYECKUE
(bUTypBI Ha YepTEXKAX, MOJIENIAX U B peabHOM MUPE;
MPUMEHEHNE U3YUYEHHBIX CBOMCTB Fr€OMETPUUECKHUX (UTYD U
(bopMyI [UIsl peleHns] TeOMETPUUYECKUX 3aj1ay U 3a]1a4 C
[TPAKTHYECKUM COJIEP)KAHUEM;

Texymmi KOHTPOJIb:

- YCTHBIN ()POHTANIbHBIN U
WHUBUyaJIbHBIA OIIPOC.
TemaTn4yeckuii KOHTPOJIb:

- IPOBEJICHUE IIPAKTUYECKUX
pabor.

C(OPMHPOBAHHOCTh NPEACTABICHUH O Tpolieccax u
SIBIICHUSIX, UMEIOIINX BEPOSITHOCTHBINA XapaKTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEalbHOM MUDE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHON TEOPUHU BEPOSTHOCTEN;
YMEHUN HAXOJIUThb U OLICHUBATh BEPOSITHOCTH HACTYIUICHUS
COOBITHI B MPOCTEHIINX MPAKTUYECKUX CUTYALUSIX U

Texkynmii KOHTPOJIb:

- YCTHBINA (DPOHTATIBHBIN U
VHIUBUyIbHBINA OIIPOC.
Temarnyeckuii KOHTPOJIb:

- MPOBEJICHUE TTPAKTUYECKHUX PaboT
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OCHOBHBIC XapaKTCPUCTHKHU CHy‘IafIHBIX BCJIMYHMH,

BJIAJCHUEC HaBbIKaMHW HCIIOJIb30BaHHUA I'OTOBBIX
IKOMIIBIOTCPHBIX IIPOrpaMM IIpu PCIICHUH 3a1a4.

Texymui KOHTPOJIb:

- YCTHBIN ()pOHTAIILHBIN U
MHIUBUIYAIBHBIN OIPOC.
TeMaTn4ecKuil KOHTPOJIb:

- POBEJICHNE PAKTHYECKHUX PadoT.

B pe3ynbraTe H3ydeHus JUCIUILINHBI CTYACHT JOJIKCH
00/1a1aTH 00IUMH KOMIIETEHIUSIMH, BKJIIOUYAIOIINMU B
ce0s ciocOOHOCTE:

OK 02. OcymecTBiiTh MOWCK, aHAIN3 M HHTEPIPETAIUIO)

Texymui KOHTPOJIb:
- IIOATOTOBKA KOHCIIEKTA

MHpOpPMALK, HEOOXOIUMOW Uil  BBIOJNHEHHS  3a/1ad
8 - HAITMCaHHE 3CCe
npodecCuOHATBHOMN 1eATETbHOCTH.
FIIOITOTOBKA pedepaTa
[TeKkyIuii KOHTPOJIb:
OKO03. [IlmanupoBaTh W peaIM30BBIBATH COOCTBEHHOE- KOHTPOJb BBITOJHECHUS

HpO(l)CCCI/IOHaJ'IbHOG H JIMYHOCTHOC PAa3BUTHC.

MHIMBUTyaJIbHBIX U TPYIIOBBIX
BaJlaHuI

OK 06. IIposiBisiTh IpaxaaHCKO-NATPUOTHUECKYIO TO3UIIMIO,
IIEeMOHCTPUPOBATh OCO3HAHHOE IIOBEJICHUE Ha OCHOBE
TPaJULIMOHHBIX 00IEYETIOBEUECKUX [IEHHOCTEH.

[TeKkyLunii KOHTPOJIb:

- ITIOJITOTOBKA KOHCIICKTA
- HaIMCaHHUE 3cce
FTIOJITOTOBKA pedepara

OK 09. Hcnonb3oBarh WHGOPMALMOHHBIE TEXHOJOTUU B

[TeKkyLunii KOHTPOJIb:

npodecCuOHATBLHON NESTENbHOCTH.

- IIOArOTOBKA KOHCIICKTa
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4.2. ®oH OLIEHOYHBIX CPEICTB IS NPOBeIeHUs TeKYIero KOHTPOJIA 1
MPOMEKYTOYHOM ATTeCTAMH 00y4aloIUXCS M0 JUCHUIINHE

IToxka3zaresm M KPpUTEPUU OLICHUBAHUA KOMITETEHIIMH
[lokazarenn W KpUTEpUM OLECHHMBAHWA KOMIIETEHLIMM OTpPaXXEHbl B
KOMILJIEKTE€ KOHTPOJIBHO OLIeHOYHBIX cpencts. ([Tpunoxenue 1)

KoHTpoJsibHbIE M TECTOBBIE 3aJaHNS
[TepedyeHnr BOPOCOB, KOHTPOJBHBIE M TECTOBBIC 3aaHUs, HEOOXOIUMBIE TSI
OIICHKM 3HAHWH, YyMEHUH, HABBIKOB XapaKTepm3ylIuXx (HopMUpOBaHHE
KOMIIETEHIIUA TMPEJCTABICHbl B KOMIUIEKTE KOHTPOJbHO-OLIEHOYHBIX CPECTB.
(ITpunoxenue 1)

MeTtoauyeckue MaTepHuaJbl
Meroauueckue MaTepuaibl, ONPEACISAIONINE MPOUEAYPbl OIECHHUBAHUS
3HAHWM, YMEHHH, HaBBIKOB XapaKTepU3YIOIUX (POopMUpOBaHHE KOMIIETEHIIUN
MPEACTABICHbBl B METOJAMYECKUX PEKOMEHAAIMS IO BBIMOJHEHHUIO MPAKTUYECKHUX
pabor. (ITpunoxenue 2)
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