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PABOYAS ITIPOTPAMMA YYEBHOU JUCIHUATIIAHBI

OYI[OZ MaremaTuka: aﬂre6pa, HadaJla MaTCMAaTHYCCKOI'O daHaJIn3a, 'TCOMCTPUA

(HamMeHOBaHWE TUCIUTUTHBI )

s cnenuaabHocTnb4.02.01 Jluzaitd (o oTpaciisim)
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Pabouasg mporpamma yueOHOM AucCHUIUIMHBI «MareMaTuka: ainreOpa, Hayaia
MaTeMaTU4YeCcCKOro aHayu3a, TEOMETPUS», peanu3yromas (denepanbHbIi
rOCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT B Mpenesax MporpaMMbl MOATOTOBKU
CHELUAIKNCTOB CPEJAHEro 3BEHa, pa3pad0TaHa Ha OCHOBE MPUMEPHOM NpOrpaMMbl
oO1ieo0pa3zoBarenbHON  yuyeOHOW auciuIuinHbl «Martemaruka: anrebpa, Hayania
MaTeMaTUYeCKOTO aHaju3a, FeoOMEeTpUs» s NpodecCHOHANbHBIX 00pa30BaTEIbHBIX
opraHu3auui, pekoMmeHnoBaHHOM denepanbHbIM TOCYJAPCTBEHHBIM aBTOHOMHBIM
yupexaenueMm «®deaepanbHbli MHCTUTYT pa3BUTHsSI OOpa3oBaHUsA» i peaju3aluu
OCHOBHOM  mpodeccuoHalbHOM  00pa3oBaTelbHOM  NpOrpaMMbl  CPEAHETO
npodeccuoHanbHOr0 00pa3oBaHMsl Ha 0a3e OCHOBHOIO OOLIEro 00pa3oBaHUs ¢
NoJIydeHueM cpejHero oodimiero odpazoanus (npotokosn Ne 3 ot 21 urons 2015 r.,
peructpanmoHHblii HoMep perieHzun 377 ot 23 utons 2015 r. PTAY «DUPOy») u
npelHa3HaueHa JUisi  OpraHu3alMu  OOyuYeHMsl  CTYJEHTOB  CIELHAIbHOCTH
54.02.01 du3aiin (1Mo oTpaciism).

ODFaHI/ISaHI/I}I-Da3Da6OT‘II/IK: 00J1aCTHOE ToCYAapCTBCHHOC l'IDOd)eCCI/IOHaJ'IBHOG

O6D&30B3T€JILHOG 6}OH}KCTHOC YUIPCKACHUC «BI/IDO6I/II[}K3HCKI/II\/JI KOJUIC/K KYJIBTYPEI U

HCKYCCTB»

Pazpabotuuk:
Cumonosa Huna BagumosHa - npenoaaBatens OI'TIOBY «bKKHN»




COJIEP)KAHUE

[TACIIOPT PABOYE [TIPOT'PAMMBI YYEBHOU
JIMCIUATIIINHBI

CTPYKTYPA U COJEPXXAHUE YYEBHOM JUCITUTIIMHBI
YCJIOBUS PEAJIN3AIIUU YYEBHOM JUCITUTIIHBI
KOHTPOJIb W OIIEHKA PE3YJIbTATOB OCBOEHHAI
YYEBHOU JJUCIIUTTJINHBI
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1. MACHOPT PABOYEH MPOT'PAMMBI YYEFHOM JUCITATLIAHBI
MATEMATHUKA: AVITEBPA, HAYAJIA MATEMATHUYECKOI'O AHAJIU3A,
I'EOMETPUA

1.1. Ob6aacTs npuMeHeHus1 padoyeil NporpaMMbl y4eOHOM JMCIHIIJIMHBI.
Pabowas mporpamma y4eOHOW NUCIMIUIMHBI SBJISIETCS YacThIO 00pa30BaTENbHOW IMPOTPaMMBI
cpennero oOmiero obpaszoBanusi B mpenenax ocBoeHuss OIIOIT TIIICC3 na 6aze OCHOBHOTO
oOmiero o0OpazoBaHHWA TpPU TOATOTOBKE CHEIHMATMCTOB CPETHETO0 3BEHA IO CIEIHATBHOCTH
54.02.01 In3zaiin (10 oTpacism).

1.2. MecTto y4yeOHOW AUCHMILUIMHBI B CTPYKType OCHOBHOW mnpodeccHoHATbHOM
o0pa3oBaTe/ibHOIl MporpamMMbl:IIporpaMma  0o0IIe00pa30BaTeNbHON  y4eOHOW  AUCIMIUIMHBI
«MaremaTiKa» NpeJHa3HauYeHa Ul U3y4eHUs] MaTEMaTHKHU B MPO(ecCHOHAIBbHBIX 00pa30BaTeIbHbBIX
OpraHu3aIUsgX, PEATM3YIONIMX 00pa30BaTENIbHYIO MPOTpaMMy CpeaHero oOiero oOpa3oBaHHUS B
Ipesienax OCBOEHHUS OCHOBHOM MpodeccuoHanbHoil obpazoBatenbHOl nmporpammsl CIIO (OITOIT
CIIO) na 6a3e 0CHOBHOTO 00111er0o 00pa30BaHus MPH MOATOTOBKE CTIEITUATMCTOB CPETHETO 3BEHA.

1.3. lleau W 3a7aun y4yeOHOM JMCHUIUIMHBI — TPeOOBaHUSI K pPe3yJibTATaAaM OCBOEHHSA
AUCHHUILIMHBI.

CopepxaHue mporpamMmbl y4yeOHOW JuCHUIUIMHBL «MaTtemartuka: anrebpa, Hadana
MAaTEeMaTHYECKOT0 aHaJIN3a, FTEOMETPHS» HAIPABJICHO HA JOCTHKEHUE CIEAYIOMNX LIEJICH:

- obecrieueHne CGHOPMUPOBAHHOCTU TMPEACTABICHUM O COIMAIBHBIX, KYJIbTYPHBIX U
UCTOpUYECKUX (PaKTOpaxX CTAHOBIIEHUSI MATEMATUKU;

- obecnieueHne c(HOPMUPOBAHHOCTH JIOTMYECKOTO, AITOPUTMHUYECKOTO M MATEMaTUYECKOIO
MBIILJICHMS;

- obecnieueHne cHOPMUPOBAHHOCTH YMEHUHN IPUMEHSThH MOJYyYEHHbIE 3HAHUS IPU PELICHUU
pa3IM4YHBIX 33]a4;

- obecrieueHne  c()OPMUPOBAHHOCTH  MPEJCTABICHUMM O  MareMaTHKe KaK  4acTH
00111e4eIOBEYECKON KYIbTYphl, YHUBEPCAIBHOM SI3bIKE HAYKH, TO3BOJIAIOLIEM ONUCHIBATh U U3Yy4aTh
pealIbHBIE MPOLIECCHI U SIBJICHUS.

3agaum Kypca:

- CHCTEMAaTU3MPOBATh CBEICHMS O YMCIAX; U3y4aTb HOBBIE BUJBI YHCIOBBIX BBIPAXKCHUU U
(dopMyI; COBEpLIEHCTBOBATh NMPAKTUYECKUE HABBIKM M BBIUUCIUTEIBHYIO KYJIbTYPY, PacIIUpsTh U
COBEpILEHCTBOBATh ajredpanyeckuil annapar, cOpMUPOBaHHBIM B OCHOBHOH LIKOJIE, U IPUMEHSTh
€ro K PELICHUI0 MaTEMaTHYECKUX U HEMAaTEMaTUYECKUX 3a/1a4;

- paclIUpATh M CHUCTEMaTU3UPOBaTh OOLIME CBEAECHUS O (YHKUUAX, MOIMOJHATh KIJIACC
U3y4aeMbIX (YHKUUH, UIUTIOCTPUPOBATh LIMPOTHI IPUMEHEHUs (QYHKIMHM A1 ONUCAHUSA U U3YyYECHUs
peaJIbHBIX 3aBUCUMOCTEN;

- U3y4yaThb CBOWCTBA IIPOCTPAHCTBEHHBIX Tell, (POPMHUPOBATH YMEHUS PUMEHSTh [10JTyYEHHbIE
3HAHMS JUISl PELICHUs TPAKTUYECKUX 3aay;

- pa3BUBaTh MPEACTABIECHUS O BEPOSTHOCTHO — CTaTUCTHYECKUX 3aKOHOMEPHOCTSAX B
OKpYXKaroIlleM MHUpE, COBEPIIEHCTBOBATh UHTEUIEKTYaJIbHbIE M peUYeBble YMEHHUS IyTeM 00O0TaIleHus
MaTeMaTUYECKOI0 S3bIKa, Pa3BUBATh JIOTUYECKOE MBIILIJICHUE;

-3HAKOMUTB C OCHOBHBIMU UJECAMU U METOJAMU MATEMATUYECKOT0 aHAJIA3a.

B pesynbrate ocBoeHUs yueOHON AMCHUIIIMHBI CTYIEHT JIOJIKEH
YMeEThb!

- BBINOJHATh apuMeTHYecKHe ACUCTBUS HAJ 4HMCIaMM, COYeTass YCTHbIE U MHCbMEHHbIE
MIPUEMBI; HAXOAUTh MPUOIIKEHHbIE 3HAYCHHUS BEIWYHH U MOTPEIIHOCTH BBIYUCIEHHUH (abcooTHas
Y OTHOCHUTEJIbHAS); CPAaBHUBATh YUCIIOBBIE BHIPAXKECHUS;

- HAXOJUTh 3HAUEHHs KOpHS, CTENEeHH, Jorapupma, TPUTOHOMETPHUECKUX BBIPAKEHUN Ha
OCHOBE OIIpeJIeJIEHUs, UCTIOJIb3YsI TPU HEOOXOAMMOCTH MHCTPYMEHTAJIbHBIE CPEJICTBA; MOJIb30BAThCS
NpUOIIMKEHHOM OIIEHKOH NMPH NMPaKTUYECKUX pacuerax;



- BBITOJIHATH MTPE0OPa30BaHUs BRIPAKCHUHN, TPUMEHSS (POPMYIIbI, CBSI3aHHbBIE CO CBOHCTBAMU
CTETIeHEeH, JOTapru(MOB, TPHTOHOMETPHUECKUX (PYHKIIUM;

- JUISL TIPAKTHYECKUX PacdyeToB MO (opmynaM, BKIOYas (HOpMysbl, COAEpIKallie CTEICHH,
panukanbl, Jorapu@Mbl W TPUTOHOMETpUYECKHE (YHKLIMHU, HCIOJNb3YSl NPH HEOOXOIUMOCTH
CIPaBOYHBIC MaTEPHAJIBI M IPOCTEHUIIINE BEIYUCIUTEIbHBIE YCTPOUCTBA,;

- OIPEAETATh OCHOBHBIE CBOMCTBA YHCIIOBBIX (DYHKIINH, HIUTFOCTPUPOBAThH UX HA TpaduKax;

- cTpouTh Trpaduku WU3y4eHHBIX (YHKIMHA, WUIIOCTPUPOBAaTh N0 TpaduKy CBOMCTBa
AIIEMEHTAPHBIX (QYHKINK;

- HCTIOJI30BATh NOHATHE (PYHKIIMU /ISl ONTMCAHMS M aHAJIM3a 3aBUCUMOCTEH BEITHYNH;

- JUIS OINHWCAHMA C TOMOIIBI0 (YHKIMHA pPAa3MYHBIX 3aBHCHUMOCTEH, MPEICTABICHUS HX
rpadUecKy, HHTEPIIPETALIH IPapUKOB.

- HaXOJWTh TIPOU3BOTHBIE DJIEMEHTAPHBIX (PYHKIIHIA,

- HCTIOJTL30BATh IPOM3BOTHYIO ISl H3YUCHHUsSI CBOWCTB (DYHKITUI M IOCTPOCHHS T'PadHKOB;

- IPUMEHATH TPOU3BOHYIO JUTS TIPOBEACHUS MPUOIMKEHHBIX BBIUYUCICHHUH, peliaTh 3a1a4u
MIPUKJIQJHOTO XapaKTepa Ha HAXOKICHHE HAaOOJBIIIEro M HANMEHBIIIETO 3HAYCHHS,

- BBIYHCIIATH B MMPOCTEUIIHNX CITy9asX TUIOIIAIN U 00BEMBI C UCTIOIB30BAHUEM ONPEACTICHHOTO
WHTETpaja;

- pemaTh  palyoHalbHBIE, IOKa3aTeNbHBIE, JIOTAPU(PMHUECKHE, TPUTOHOMETPUIECCKHE
YpaBHEHHsI, CBOJSIIMECS K JIMHEWHBIM M KBJPAaTHBIM, a TaKKe AHAJIOTHYHBIC HEPAaBEHCTBA H
CHCTEMBI,

- HCTIOJTB30BaTh TpaUECKUil METOT peIIeHUs] ypaBHEHUI U HEPaBEHCTB;

- M300pakaTh HAa KOOPAMHATHOM IUIOCKOCTH pEIICHHs] YpaBHEHUH, HEPABEHCTB M CHCTEM C
TBYMSI HEHM3BECTHBIMU;

- COCTaBJIATh U pPeUIaTh ypaBHEHHS M HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHHIC BEJIMYHMHBI B
TEKCTOBBIX (B TOM YHCIIC IPUKJIAIHBIX) 3a/1a4ax;

- pemate mpocTeimme KOMOMHATOpHBIE 3aJadd METOJOM Iiepebopa, a Takke C
UCTIOJIb30BaHNEM U3BECTHBIX (DOPMYIT;

- BEIYUCIIATH B TPOCTEHIINX CIydasX BEPOSITHOCTH COOBITMH Ha OCHOBE MOJCYETa YHCia
HCXOJIOB;

- pacrio3HaBaTh Ha 4YepTeXax M MOJEISIX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH
TpeXMepHbIE OOBEKTHI C UX OMUCAHUSIMU, N300paKEHUSIMHU;

- OIMCBHIBATh B3aUMHOE DPACHOJIOKEHHE TMPSMBIX M IUIOCKOCTEHl B  IPOCTPAHCTBE,
apryMEeHTHPOBATh CBOU CYKACHUS 00 3TOM PaCHOJIOKEHHUH;

- aHATM3UPOBAaTh B MPOCTEHIIMX CIIydasX B3aUMHOE pACIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

- 1300paxaTh OCHOBHBIE MHOTOTPAHHHUKH U KPYTJIbIE TEJa; BBIOIHSITH YEPTEKH 10 YCIOBUSIM
3ajay;

- CTPOUTH MPOCTEHILINE CeUCHHS Ky0a, IPU3MBI, TUPAMHU/IbI;

- pemiath IUIAHUMETPUYECKHE U TPOCTEUIINE CTEPEOMETPHUYECKHE 3aJayd Ha HaXOXKJICHHE
reOMETPUYECKUX BETMYUH (JITMH, YIIIOB, IUIOIIA/ICH, 00bEMOB);

- HCTIOJIB30BAaTh NPH PEIICHUH CTEPEOMETPUYECKHX 3alad IUIaHMMETpUYecKre (akTel |
METO/Ibl;

- IPOBOJIUTH JI0Ka3aTeIbHbIE PACCYK/ICHHUS B XOJ€ PEIICHUs 3a/ay;

- UCTIOJIB30BaTh MPHOOPETEHHbIE 3HAHMS M YMEHHS B IPAKTHUECKOW JEsATEIBbHOCTH H
MIOBCEJHEBHOM JKU3HHU.
3HATh!

- 3HaUeHHEe MAaTeMaTHYeCKOW HayKu MJIs pelIeHus 3a7ad, BO3HUKAIOIIMX B TEOPUH U
MPAaKTUKE; MIMPOTY U B TO XK€ BPEMs OrPaHUYEHHOCTh MPUMEHEHUS MaTeMaTHYECKHX METOOB K
aHaJIM3y U UCCIIeI0OBAaHUIO MTPOIIECCOB M SIBIICHHUM B IPUPOE U OOIIECTBE;

- 3HaU€HHE MPAKTUKU U BOIIPOCOB, BO3HUKAIOIIUX B CAMOM MaTeMaTuke /i (POpMUPOBAHUS U
Pa3BUTHS MaTEeMaTHYECKON HayKH; HCTOPHUIO Pa3BUTHS MOHATHUS YUCIA, CO3/IaHUSI MAaTEMaTHUYECKOTO
aHaJIN3a, BOSHUKHOBEHUS U PAa3BUTHUS T€OMETPUH;



- YHUBEPCAJbHBI  XapakTep 3aKOHOB JIOTHKHM MAaTEMaTHYeCKUX PACCYKJICHHH, HX
IIPUMEHUMOCTh BO BCEX 00JIACTAX YEIIOBEUECKOM IEATENBHOCTH;

- BEpOATHOCTHBIN XapaKTep Pa3IMYHbIX MPOIIECCOB OKPYKAIOIIETO MUPA.

Texymuii KOHTPOJIb OCYIIECTBIIIETCS B (hOpME KOHTPOJBHBIX PadOT MO M3YyYCHHBIM TEMaM,
mddepeHInpOBaHHOTO 3a4eTa.

Nzyuenne oOmeoOpazoBaTenbHON yueOHOU aucnuiuinHbl «Marematuka: anredpa, Hadaia
MaTeMaTHYEeCKOTO aHAIN3a, TEOMETPHS» 3aBEpILIACTCs MOJBEICHHEM HTOTOB B (OpME IK3aMeHa B
pamMKax NMpPOMEXYTOYHOW aTTeCTalluu CTYAEHTOB B Ipouecce ocBoeHus ocHoBHoil OIIOII CIIO ¢
noJy4eHueM cpeanero oodurero oopazosanus (I1TICC3).



2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIIUILINHBI
2.1. O6beM yueOHOl TUCHMIIMHBI H BU/IbI Y4e0HOl padoThl

Bua yueOHo# paGoThl KoimnyecrBoyacos
MakcumMasbHas yueOHasi Harpyska (Bcero) 156
OO0s13aTeNbHAs ayIMTOpHAs yaeOHas Harpy3ka (Bcero) 156
B TOM YHCJIE:
MIPaKTUYECKHUE 3aHITH 121
[Tpomexxyrounas arrectanus B popme TudPepeHIMPOBAHHOTO 3a4eTan
HK3aMeHa

COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

MaremaTuka: ajareopa, Hayaja MaTeMaTHYeCKOr0 aHAIN3a, FeOMeTpus
Beenenue

Marematuka B HayKe, TEXHHKE, OSKOHOMHKE, WH(MOPMAIIMOHHBIX TEXHOJOTUSIX H
MPaKTUYECKOU AesTeNbHOCTU. Llenn u 3a1aun u3yueHuss MaTeMaTUKU B YUPEXKICHUSIX HAYaIbHOTO U
cpenHero npogeccruoHaabHOro oopazoBanus.IloBropeHre Kypca OCHOBHOM IIKOJIBI.

Pa3znen 1. Anreopa

Tema 1.1. Pa3Butre noHATUA O YUCIE

ensie u panwoHanbHble uucia. JledicTBuTenbHbie Yucia. [IpuOamKeHHbIE BBIYUCICHUS.
[TpubmxeHHOe 3HAUYCHNUE BEIMUMHBI M MOTPEITHOCTH MpuOImkeHnil. KomriekcHbie ynca.

CamocrostensHas padbota. [ToarotoButh coobmienne «KoMIIIeKCHBIC YUCTay

Tema 1.2. Kopnu, crenedu u torapu@mei.

Kopuu u crenenu. KopHu HarypaJibHOM CTENEHW M3 4YMCIa U UX CBoMcTBA. CTENMEHH C
palMOHAIBHBIMM IOKA3aTeJsIMM, UX CBOMCTBA. CTENEHM C JACUCTBUTEIBHBIMH IOKA3aTENISIMHU.
CBoiicTBa cTemeHW C JAeWCTBUTENBbHBIM TokaszareneM.Jlorapudm. Jlorapupm umcna. OCHOBHOE
norapudmudeckoe TOXIeCTBO. JlecsTuuHble W HaTypalbHble Jorapudmel. [IpaBuna neicTBuii ¢
norapumamu. Ilepexom K HOBOMY OCHOBaHHWIO.BbIuncieHHEe KOpHEW HATypalibHOW CTETICHH,
IIPUMEHEHHUE CBOMCTB CTENEHW IpPH PELICHUM 3a/1a4, BBIYMCIEHUE CTEIEHH C JIeHCTBUTEIbHBIM
nokasaresueM. Brruucinenue norapugmos. Vcnonb30BaHue CBOWCTB MPHU BBIUKCICHUU JIOTapU(pMOB.
[IpeoGpa3zoBanue anredpandeckux BbipaxkeHuil. [IpeoOpazoBanne panmoHaIbHBIX, UPPALIUOHATBHBIX
CTETEeHHBIX, TOKA3aTEIbHbBIX U JIOTapu(MUUIECKIX BbIPaKEHUH.

CamocrosTenpHas pabota.CocTaBUTh KOHCITEKT «beckoHeuHO yObIBaromas
nporpeccusi».llogrotoButs coolOmenue «Mcropus BO3HHKHOBEeHHs Jorapudmony».lloarotoBurs
coobmienue «JlecaTuunbie U HaTypaibHbIe Jorapudmbl. opmyna nepexonar.

Tema 1.3. OCHOBBI TPUTOHOMETPHH.

Pannannas mepa yrina. BpamarensHoe nBukeHne. CHMHYC, KOCHUHYC, TAHI'€HC UM KOTaHI'€HC
yrcna. OCHOBHBIE TPUTOHOMETPUYECKHE TOXIECTBa, (opMyinbl npuBeneHus. CHUHYC, KOCHHYC H
TAHI€HC CYMMBI U Pa3HOCTH JBYX YIJIOB. CHHYC U KOCUHYC JBOMHOIO yriia. @opmysibl OJIOBUHHOTO
yria. [IpeoOpasoBanusi CyMMBbl TPUTOHOMETPUUYECKUX (YHKIUI B MPOU3BEJCHHUE U MPOU3BEICHUS B
cyMMy. BeIpaxkeHHe TpUTrOHOMETpUYECKUX (YHKIMI dYepe3 TaHreHC MOJOBHUHHOTO apryMeHTa.
ITpeobpazoBanus MIPOCTEUIINX TPUTOHOMETPUYECKUX BbIpakeHuil.IIpocrenimue
TPUTOHOMETPUYECKUE YypaBHEHHUs. PemeHue TpuroHoMerpuueckux ypaBHeHui. Ilpocreiimme
TPUTOHOMETPUYECKUE U HEPABEHCTBA. APKCUHYC, aPKKOCHHYC, apKTAaHI'€HC YHCIA.

CamocrosarensHas padota.lloaroroButs cooOmieHrne «COOTHOIIEHUE MEXIY TaHT€HCOM H
KOTAHT€HCOM OJHOTO aprymeHTa». lloaroroButh cooOmeHue «ToxaecTBa yHHBEpCaIbHOM
noACTaHOBKW».COoCTaBUTh KOHCHEKT «[loHATHME OINHOPOJHOTO ypaBHEHHUS C JIByMsI IIEPEMEHHBIMU.
[Ipumepbl OAHOPOIHBIX TPUTOHOMETPUUYECKUX ypaBHeHU». [lonroroButs cooOmienue «Pemienue
COBOKYIHOCTH JBYX MPOCTEUIINX TPUTOHOMETPUUECKHX ypaBHEeHHMU. CTaHIapTHOE pelleHHe Ha
€AMHUYHON OKPY>KHOCTH.

Temal.4. dyHKIMHU, UX CBONCTBA U TpapUKH



Oynkiun. CpoiictBa Gynknuu. O6patneie pyHKIMU. O6IacTh ONMpeaeNeHUs] U MHOXKECTBO
3Ha4eHUH; rpaduk GyHKIUN, TOCTPOEHHE TPaPUKOB (QYHKIUH, 3aJaHHBIX PA3IMYHBIMH CIOCOOAMH.
MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAHUYEHHOCTb, MEPUOJAUYHOCTb. [IpomexxyTku
BO3pacTaHus U yObIBaHUs, HAaNOOJIbIIEEe U HAUMEHBIIIEE 3HAYCHUs, TOUKH 3KcTpeMmyMma. [ paduueckas
uHTepnperanus. Ilpumepbl  (QYHKIMOHAIBHBIX 3aBHCUMOCTEH B  pEIbHBIX Ipoleccax M|
spneHusX.00macTp omnpenesneHuss U o0nacTh 3HaYeHWH oOpaTHOW ¢yHKIMH. ['paduk oOpaTHOI
¢bynkuuu. Apudmerndeckue onepanuu Hag QyHKuusaMu. CroxHas QyHKINS (KOMITO3UIIHS).

CamocrostensHas paborta. Koncnekr «Iloctpoenue rtpadukoB GYyHKIUH, 3aJaHHBIX
pa3nmuyHbBIMU criocobaMmy. [lonroToButs KoHCIEKT «OOpaTHBIE TPUTOHOMETPHUECKUE (PYHKIIMH HX
cBoiicTBa u rpadukny. [lonrotoBuTh coodmeHne «Bo3HUKHOBEHHE TPUTOHOMETPU.

Tema 1.5. Crenensble, NOKa3aTeJIbHbIE, JIOTAPUPMUUYECKHME U TPUTOHOMETPUUYECKUE
¢byakuuu. OrmpeneneHust QyHKUMN, uX cBoiicTBa U rpaduku.OO0paTHble TPUTOHOMETPHUUECKUE
¢yukuun.Iloctpoenne  rpaguKkoB  CTENEHHOM,  MMOKa3aTelabHOW,  JIOTapuMHUYECKOH U
TPUTOHOMETPUUECKUX (PYHKIIMH C TOMOUIBIO CBOMCTB U OTIpEAETICHHUS.

[IpeobpazoBanusi rpadukos. [lapauienbHBIA MEPEHOC, CUMMETPHUS OTHOCHUTEITBHO OCEH
KOOpPJMHAT U CUMMETPHSI OTHOCUTEJIBHO Hayalla KOOPJAMHAT, CHMMETPUS OTHOCUTEIBHO NPSIMOH y =
X, PacTsDKEHUE U C)KaTue BAOJb 0Cel KOOPAUHAT.

CamocrostensHas padota.lloarotoButh coobmenne «llokazaTenpHbie U JOrapuhMUUECKUEC
YpaBHEHHUS U CUCTEMBI. |'pauueckuii METO1 pereHus.

Tema 1.6. YpaBHEeHUsI 1 HEpaBEHCTBA

PaBHOCHIIBHOCTh ypaBHEHWIA, HEpPABEHCTB, CHUCTEM. PaluoHalIbHbIC, HpPpalHUOHAIbHbIE,
MoKasaresabHble, JIOTapu(PMHUUECKUEe U TPUTOHOMETpPUUYECKHE ypaBHEHHS U cucTeMbl. OCHOBHBIE
MpUEeMBbl UX pelleHus (pa3fio’keHue Ha MHOXHUTENH, BBEIEHHE HOBBIX HEU3BECTHBIX, IOJICTAHOBKA,
rpagpudeckuii Meto[). PanmoHanbHble, MppalMOHANbHbIE, [OKA3aTENbHbIE U JIOrapu(pMHUUECKUE
HepaBeHcTBa. OCHOBHBIE NMPUEMBI BX pemieHus. Vcmonb3oBanue cBOMCTB U rpadMKkoB PyHKIMHA MpU
peleHurn ypaBHEHWH U HepaBeHCTB. Meron wuHTepBaioB. M3o0paxeHne Ha KOOPAMHATHON
IJIOCKOCTH MHOXKECTBA PELICHUN yPaBHEHUHN U HEPABEHCTB C IBYMsI IEPEMEHHBIMHU U UX CHCTEM.

CamocrostensHas padorta.lloarotoButh coobmienne «llokazaTenpHbie U JorapuhMUUECKUAC
ypaBHeHUsT W cHUCTeMbl. [ paduueckuii meton pemeHus».CocTaBUTh KOHCIEKT: «Pemenue
IIPOCTEHIINX TPUTOHOMETPUYECKUX HEpaBeHCTB. (OCHOBHBIE IPUEMBl HX pereHus».CocTaBUTh
KOHCIeKT «ppannonanbHble HepaBeHCTBAa. OCHOBHBIEC IPUEMBI UX PELLICHUS»

Pazpen 2. Hauajia MaTeMaTHYe€CKOIr0 aHAJIN3a

Tewma 2.1. [Ipenen GpyHKIMA.

IlocnenoBarenpHocT.  [lonsTie o0 mpepene  mocienosarenpHocTd.  IloHsatne o
HenpepbIBHOCTH  (pyHKIMU.CIIOCOOBI  3a/laHMsl M CBOMCTBA YHCIOBBIX IOCJIEIOBATEIbHOCTEH.
CymecTBoBaHuEe IIpeiena MOHOTOHHOW OIpaHMYEHHOM rocienoBarenpHocTd. CyMMUpOBaHME
nociuenoBaTeabHOCTeH. beckoHeyHo yObIBarolias TIeoMeTpuYeckass Hporpeccuss M ee Ccymma.
HenpepbiBHOCTE DYHKIIMH

CamocrosrensHas  pabota.llonrotoBute  coobuienne  «Mcropus ~ BO3HUKHOBEHUS
mddepeHnanbHOr0 U UHTErpaabHoro ucuucieHus». Koncnekr «HenpepbIBHOCTh QYHKIUHN JIBYX
IIEPEMEHHBIX».

Tema 2.2. ludpdepenumpoanue

IIpousBosanas. IloHsTHE O MPOM3BOAHOW (YHKIMH, €€ TeOMETpHUECKHl M (u3ndecKuit
CMBICII. YpaBHEHHE KacaTelbHOW K rpaguky ¢yHKuuu. IIpon3BoaHbIE CYMMBI, pPa3HOCTH,
NPOU3BEJCHUs, YacTHOro. IIpoW3BogHBIE OCHOBHBIX OJJIeMEHTapHbIX GyHKIu. [Ipumenenue
MIPOU3BOHON K HcciefoBaHMI0O (DyHKIMH M mocTpoeHuto rpadukoB. I[IpomsBonHble oOpaTHON
¢byHKIMH U KoMMo3uimM GyHKUuU.IIpuMepsl HMCIONB30BaHUS NPOM3BOJHOM IS HAXOXKJICHHS
HAaWIY4IllEro pelleHus B MPUKIAJHBIX 3aJadax. Bropas mnpousBoaHas, €€ I€OMETPUYECKUH H
¢u3nueckuit cmbica. [lpuMeHeHMe TPOM3BOJHOW K MCCIENOBAHUIO (YHKIMH M TOCTPOCHUIO
rpa¢dukoB. Haxox1eHre CKOpocTH JUIs Tpolecca, 3alaHHOro (JopMyIoi U rpauKoM.

CamocrosrensHas pabota.lloarotoButh cooOmienne «YpaBHEHHE KacaTelbHOM K rpaduky
¢ynkuuu».CoctaButh  KoHceKT  «[IpousBogHble  oOpaTHOM  QYHKIMHM M KOMIIO3UIIMU



¢ynkuun».CocTaBuTh KOHCHEKT «lIpuMepbl HCIONIB30BaHMS TMPOU3BOAHON sl HAXOXKICHUS
HaWIY4YIlEro peuieHus B IPUKIaJHbIX 3a1a4ax». CocTaBUTh KOHCNEKT «HaxokaeHne ckopocTu Juis
nporiecca, 3a1aHHOT0 (OPMYIIOi U rpaduKOM.

Tewma 2.3. UnaTerpupoBanue

[TepBooOpa3nas. OnpeneneHue mepBooOpasHoii. OCHOBHOE CBOMCTBO mepBooOpazHoi. Tpu
IpaBWJIa HAXOXKJIEHUs nepBooOpa3Hoil. Muterpan. IlpumeHeHne ompeneneHHOro HHTerpana Juis
HaX0XJEHUS IUIOIIaau KpuBosinHelHoOW Ttpanenuu. ®opmyna Herotona-Jleitonuna. Ilpumepst
IIPUMEHEHMSI UHTErpaia B (pU3MKe U T€OMETPHUHU.

CamocrostensHas pabota. CocraBUTh KOHCIEKT «lIpuMepsl TpUMEHEHUs HHTErpajga B
(bu3nKe U TECOMETPUNY.

Pa3nen 3. KomOuHaTopuka, cTaTHCTHKA U TEOPUSI BEePOSITHOCTE

Tema 3.1. DnemMeHTbl KOMOWHATOPUKH.

OcHoBHble TOHATUA  KoMOuHatopuku. @opmyna Ounoma Herlorona. CpoiicTBa
OMHOMUHANBHBIX KO3 ¢uuueHntoB. TpeyronpHuk Ilackang. Pemienune 3amauy Ha moOJCYeT 4Mcia
pa3MelIeHmil, nepecTaHOBOK, coueTaHui. Pemienne 3anad Ha nepebop BapuaHToB. Pemienue 3anau
KOMOMHATOpUKHU C wucrnoyib3oBanueM @opmyna OuHoma Herorona. CBolicTBa OMHOMUHAIBHBIX
ko3¢ ¢punumentos. TpeyronbHuk Ilackansa. Pemenune mpocTedmmx KOMOMHATOPHBIX 337ad METOJOM
nepedopa, a TakKe C MCIOJIb30BAaHUEM H3BECTHBIX (OPMYJ; BBIUMCIEHUE B MPOCTEHUIIMX CiIydasX
BEPOSITHOCTH COOBITHI HA OCHOBE MOJICYETAa YK CIIa UCXO/I0B.

CamocrosarensHas pabota.llogroroBuTh coOOOIIEHUS, NpPE3EHTALMU [0 OJHOM U3 TeM:
1)«®opmyna 6unoma HerotoHay; 2)«bunoMunansHbii ko3 duiinent»; 3)«Tpeyronsuuk [lackams.

Tema 3.2. DneMeHTBI TEOPUN BEPOSITHOCTEN

CoObITHE, BEpOATHOCTH COOBITHS, CJIOXEHHUE W YMHOXKeHHe BepoaTHocTei. [lonsTue o
HE3aBHUCHUMOCTH COOBITUM. JIMCKpeTHas cilydaifHash BEJIMYMHA, 3aKOH €€ pacmpeneieHus. UucioBbie
XapaKTEPUCTHKU JUCKPETHOM CIIydailHOW BenuuuHBI. [loHATHE 0 3aKOHE OOoJIbIIMX uncen. Perenue
3aJjad C HCHOJb30BaHUEM (OpPMYNl COOBITHE, BEPOATHOCTb COOBITHS, CJIOKEHHE U YMHOXKEHHE
BEPOSTHOCTEH, HE3aBUCHUMOCTH COOBITHH, JMCKpPETHAs CIIy4ailHas BeJIWYMHA, 3aKOH ee
pacnpeneneHusi, YUCIOBbIE XapaKTEPUCTUKHU JUCKPETHON CIIydyalHOW BEJTUYUHBI.

CamocrositensHas pabora. [loaroroButh cooOmieHne «YuCIOBBIE — XapaKTEPUCTHKU
TMCKPETHOM cityyaiiHoU BenuuuHbl. [loHATHE 0 3aKOHE OOJIBIINX YHCEID).

Tema 3.3. DneMeHTbl MaTEMaTHYECKON CTAaTUCTUKHU

[IpencraBnenue IaHHbBIX, F€HEpalbHAasl COBOKYITHOCTb, BBIOOpKA, cpeaHee apu(mMeTndeckoe,
menuaHa. IloHsaTne o 3amadax maremaTHuyecko craTUcTUKU. IlpencraBineHue naHHbBIX (TaOaMLIbI,
IMarpaMmel, rpaukn), reHepaabHas COBOKYITHOCTh, BEIOOpKA, cpeHee apupMeTHIeCKoe, MeInaHa.
3azaym MaTeMaTU4eCKOW CTaTUCTUKU. PelleHne MpakTUYECKUX 3aJad € IPUMEHEHUEM
BEPOSITHOCTHBIX.

CamocrosrensHas pabota.llogroroButrs cooOmenuss u npesentauuu «lIpencraBienue
JAHHBIX (TaONUIBL, AUarpaMMmbl, TpauKH), Te€HepajbHas COBOKYIHOCTb, BBIOOpKa, cpelnHee
apu(pMeTHYecKoe, MeTUaHay.

Pasznen 4. I'eomerpusn

Tema 4.1. [IpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

B3aumHOe pacrnosio)keHHe IBYX MNpsAMBIX B IpocTpaHcTBe. llapamiensHocTs npsMoll u
mwiockoctu. [lapamnensHocTs  miockocTed.  IlepneHauKynsspHOCTH NOPSIMOW M IIOCKOCTH.
IlepnieHauKyNIAp ¥ HAKIOHHAsA. YTOJ MEXIY NPAMOM U IIJIOCKOCTBIO. JIByrpaHHBIN yroJ. YTroi
MEXAY INIOCKOCTIMHU. [lepneHInKyIapHOCTD IBYX IIOCKOCTEM.

I'eomerpuueckue mnpeoOpa3oBaHUs NPOCTPAHCTBA: MapaUIENbHBIM MEpeHOC, CUMMETpus
OTHOCHUTEJIBHO INIOCKOCTH.

Pemenune 3amau nmo Teme: B3aumHOE pacmnosokeHHE [ABYX MpPSMBIX B IPOCTPAHCTBE.
[TapamnenpHoCcTs mHpsiMOW M IUIOcKOCTH. IlapamnensHocTs mimockocred. [lepneHanKyIspHOCTD
npsMOM M IUIOCKOCTH. lleprneHaukynsp ¥ HakJIOHHas. YTol MeXay NOpSAMOM M IUIOCKOCTBIO.
JIByrpaHHBIN yroJi. YToi Mexay INIOCKOCTAMU. IIepleHIuKyaIsapHOCTb ABYX INIOCKOCTEM.
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I'eomerpuueckue mnpeoOpa3oBaHUsl MPOCTPAHCTBA: MMAPAUICIbHBIM TEPEeHOC, CHUMMETpPUs
OTHOCHUTEJIBHO IJIOCKOCTH.

CamocrosrensHas paborta.CocraButh KoHcekT «lIpeamer crepeomerpun. AKCHOMBI
crepeoMeTpun. Hekortopsle cieactBus w3 akcuom». lloarotoButsh cooOmenue «Terpasap u
napajuienenunen». CocTaBUTh KOHCIEKT «3ajaud Ha IIOCTPOCHHME CEUEHUM TeTpa’jpa M
napaenenunena».CocraBute  KOHCHEKT «['eoMeTpudeckne mpeoOpa3oBaHUsl IPOCTPAHCTBA:
napajulesbHbIN ePeHOC, CAMMETPHUS OTHOCUTEIBHO IIJI0CKOCTH

Tema 4.2. MHOrOrpaHHUKH

Bepmunbl, peOpa, rpaHu MHoOrorpaHHuka. Pa3sepTka. MHOrorpaHHbele yriel. Bwimykisie
MHororpanHuku. Teopema Oinepa. [lpusma. Ilpsimas u HaknonHas npusma. [IpaBuiibHasg npusma.
[Mapamnenenunen. Ky6. [lupammpa. IlpaBunbHas  nupamuzpa.  YceueHHas — NUpaMuja.
Tetpasap.Cummerpuu B KyOe, B mapajuienenumnese, B npusme u nupamuae.CeueHus kyoa, mpu3Mbl 1
nupamubl.lIpeacrapienue o NpaBUIbHBIX MHOTOIPAaHHUKAX (TETpasap, KyO, OKTadp, AOJEKa’p U
ukocayip).Iloctpoenne ¢uryp. PemieHne 3amady 1Mo TeMe MHOTOTPAHHbBIE YIJIBI, BBIMYKIIbIE
MHOTOTPaHHUKH, TIPU3M, NpsMasi 1 HAKJIOHHAs MPU3Ma, NMpaBUIbHAS PU3Ma, Mapajulesienune, Kyo,
nupaMujia, TpaBUIbHAS MHUpaAMUJA, yceueHHas mnupamuaa, terpasap. CedeHus KyOa, TPU3MBI U
nupamubl. [IpaBuibHbIE MHOTOTPaHHUKH (TETpa’ip, KyO, OKTasaAp, AOAEKadIp U UKOCAIP).

CamocrostensHas padota.lloaroroButs cooOiieHuss Ha onHy u3 TeM: «Teopema Ditnepay,
«I'eomerpuueckoe Ttenmo», «lIpoctpanctBennas Teopema Iludaropay.llogroroButs coooOmieHne
«IIpencraBnenre o MpaBUIBLHBIX MHOTOTPAaHHUKAX (TETpasap, Ky0, OKTadaAp, JOAEKadIP U UKOCAIP).
[Toctpoenue ¢uryp». CocraButh koHcnekT «CeueHus: kyOa, mpu3Mbl W nupaMujibl. [IpaBusbHbIE
MHOTOTPaHHUKH (TeTpa’ip, Ky0, OKTadIp, TO0AEKad AP U UKOCAIIP)».

Tema 4.3. Tena u MOBEpXHOCTH BpallleHUS

Humuuap u koHyc. Ycedennsrit konyc.lllap u cdepa, ux ceuenus. KacarenpHas miIocKoCTh K
ctepe. Pemenne 3ama4 o Hax0XIEHUIO OCHOBAHUS, BHICOTHI, O0KOBOW TIOBEPXHOCTH, 0Opa3yroIieH,
pa3BepTKH, OCEBbIE CEUEHHUS U CEUEHUS, NapasuleJbHble OCHOBaHMIO, IIap U cdepa, UX CeueHus,
KacaTesbHasl III0OCKOCTh K cdepe.

CamocrositensHas pabota. CocTaBUTh KOHCHEKT «B3amMHOe pacronoxenue cdepbl H
MPAMOIN.

Tewma 4.4. smepenus B TeOMETpUHU

O6bem u ero wu3MmepeHue. HHrerpampHas ¢opmymna oObema.Dopmynsl oObema Kyoa,
MPSIMOYTOJIBHOTO Tapajuiesienunena, npu3Msl, nuanHapa. Gopmynsl o0beMa MUpPaMHUIbl U KOHYCA.
dopmynbl MIOMATN MOBEPXHOCTEH HWIMHIApa W KOoHyca. PopMmynbl o0bema Iapa U IUIOLIAAU
ctepsoL.Ilomobue Ten. OTHOMIGHUS TUIONIAACH TOBEPXHOCTEH M 00BbEMOB MOJOOHBIX Tei.PermeHue
3alad Ha HaXOXXJIEHHE OObEMOB U €ro Hu3MEpeHHue, IoJ00He Ted, OTHOUICHHS IUIOMIaJei
MoBepXHOCTe W 00BEMOB MOAOOHBIX Ten.PemieHue 3amad ¢ HCHOJIB30BAHHWEM HWHTETPAIbHOM
dbopmynel  o0bema, QopMmynbl 00beMa Ky0a, MNPSMOYTOJbHOTO Mapaijiesieluneaa, MPU3MBL,
UWIMHApa, GopMyibl 00beMa MUpaMuAbl U KOHYyca, (POPMYIIbI MJIOIMIAIN MOBEPXHOCTEN MIUHAPA U
KoHyca, GopMyJibl 00beMa 1apa U IIoImaau cepsl.

CamocrosarensHas pabota. [loaroroButs coobmienue «MHrerpanpHas Gopmyna oObemay.
CocraButh koHCHEKT «O0BeM mapa u miomaas chepb».lloaroToButs cooduienue «Pemenue 3anau
C UCTOJIb30BaHUEM UHTETPATbHOU (OPMYIBI 00bEMa TE.

Tema 4.5. KoopauHatel 1 BEKTOPBI

[IpssmoyronpHas (AekapToBa) cUCTeMa KOOpPAMHAT B mpocTpaHcTBe. Dopmyna paccTosHUs
MeXay IByMsi ToukaMu.Bektopsl. Monaynb BekTopa. PaBeHCTBO BekTOpoB. ClOXKE€HHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha uucio. PasnokeHue BEeKTOopa MO HaNpaBICHUSAM. YTOJI MEXIy ABYMsS
BekTopamu. Ilpoeknuss Bekropa Ha ocbk. Koopaunatel Bektopa. CkajsipHOEe MPOU3BEICHUE
BEKTOPOB./CrIOIB30BaHNE KOOPAMHAT M BEKTOPOB MPHU PEIICHHMH MATEeMaTHYECKUX M MPHUKIATHBIX
3amau.Berancienne paccTOSHUS MEXAy JABYMS TOYKaMHU. YpaBHEHHUs C¢epbl, IUIOCKOCTH H
npsiMoii.Pemenne 3ajauy 1Mo HAaXO0XXJAEHHUIO MOJAYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, CIOXKEHHUE
BEKTOPOB, YMHOKEHHME BEKTOpa Ha 4Mciio. Pa3znokeHne BEKTOpa MO HAIMpaBICHUSM. YTOI MEXAY
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nByMst Bektopamu. [Ipoekmus Bekropa Ha ock. KoopauHatel Bekropa. CKalsipHOE NPOU3BEIIECHUE
BEKTOpPOB.VcI10J1b30BaHNE KOOPAMHAT U BEKTOPOB IIPU PEIICHUU MaTEMATUYECKUX U MIPUKIIAHBIX

CamocrostensHas pabora.CocTaBUTh KOHCHEKT «CBsI3b MEXAY KOOPJAHMHATAMH BEKTOPOB U
KoopauHaTaMu Todek». CoCTaBUTh KOHCIEKT «BpluncCiI€HHE YIIOB MEXIy MpPSMBIMH U
wiockocTsaMu». [loaroroButs cooOmienue «lcnoap30BaHHE KOOPIUHAT M BEKTOPOB IPU PEIICHHH
MaTeMaTHYECKUX U MPUKIIAJHBIX 33a9».

2.2. Y4eOHO-TeMATHYECKU I IIJIaH

Ne Copaep:xxanne yueOHOT0 MaTepuaia o0beM | ypoBeHb a/3
4acoB | OCBOEHHS
1 2 3 4 5
1 cemecTp (ayauTopHo — 68 4.)
1 | MaremaTuka B HaykKe, TEXHUKE, 3KOHOMHUKE, 1 1
MH(OPMAIMOHHBIX  TEXHOJIOTHUSAX W MPAKTHYECKON
JIeATEIbHOCTH
2 | Uenm m 3apaun u3y4eHUS MATEMAaTUKUA B YUPESKICHUSIX 1 1 Ne 2(1,3)
HAYaJIbHOTO 17§ CpemHero npodecCHOHALHOTO
o0pa3oBaHUs.
3 | [oBTOpeHue nporpaMmsl 5-9 Ki1accos. 1 1,2
4 | CtapToBbIif KOHTPOJIb 1 1,2 Ne3 (2,5)
5 | Llenble u panmMoHaIBHBIC YHCIIA. 1 1,2
6 | JlelicTBUTENBLHEIE YUCIIA. 1 1,2 Ne9 (3,6)
7 | IlpubnmkeHHbIe BEIYNCIEHUS 1 1,2
8 | [IpuOnmkeHHOEe 3HAYCHHE BEIWYUHBI W IOCPEIIHOCTH 1 2,3 paboTa ¢
MPHOJTMIKEHHH. KOHCIIEKTOM
9 | KopHu U CTemeHH. 1 1,2
10 | KopHu HaTypajibHON CTEIIEHH M3 YMCIIa U MX CBOKCTBA. 1 1,2 Ne28 (2,3)
11 | Crenenu ¢ paliOHAIBHBIMU TTOKA3aTEISIMHU, MX CBOMCTRBA. 1 1,2
12 | Crenenu ¢ paldOHAIbHBIMU IIOKA3aTEISIMH, HX CBOMCTBA. 1 1,2 Ne30 (2,3)
13 | Crenenu ¢ AeCTBUTEIBHBIMHY OKA3ATEIAMU. 1 1,2
14 | CreneHu ¢ neHCTBUTEIBHBIMA ITOKA3aTEIISIMH. 1 1,2 Ne32 (2)
15 | CBoiicTBa CTEIEHN C IEHCTBUTEILHBIM [TOKA3aTEIEM. 1 1,2
16 | CaoiicTBa CTENEHHU C ICHCTBUTENBHBIM MTOKA3aTENIEM. 1 1,2 Ne34(2)
17 | Jlorapudm. Jlorapudm uncna. 1 1
18 | Jlorapudm umncra. 1 1,2 Ne36(2)
19 | OcHoBHOE HOTapruPMUIECKOE TOXKIESCTBO. 1 1
20 | OcHOBHOE JTOTAPU(PMHIECKOE TOKIECTBO. 1 1,3
21 | [lecatu4nble U HATypaIbHBIE JOTapru(MBL. 1 1,2 Ne306 (1)
22 | [lpaBuna geicTBuii ¢ JorapupMamu. 1 1
23 | Ilepexon kK HOBOMY OCHOBaHHMIO. 1 1
24 | Tlepexon K HOBOMY OCHOBaHHIO. 1 1,2 Ne305 (3)
25 | Beruncienve KopHel HaTypajIbHON CTEIEHH 1 1
26 | [IpumeHeHue CBOWMCTB CTEIEHHW NpPHU PEINICHWH 3a/1ad. 1 1,2 Ne70 (1,2)
BrruncieHre cTernenu ¢ IeiHCTBUTENBHBIM MOKA3aTeIeM.
27 | Boruncnenue jgorapudmos. 1 1,2
28 | Mcnonb3oBaHue CBOWCTB MPH BBIUYMCIICHUH JIOrapU(pMOB. 1 1,2 Ne293 (2,4)
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29 | [IpeoOpazoBanue anreOpandecKux BhIPAKCHUH. 1 1,2
30 | IlpeoOpa3oBanne  palMOHAJbHBIX, HMPPAHOHAIBHBIX 1 1,2 peleHue 3a1au
CTCMEGHHBIX, MOKa3aTeNbHBIX M  JIOTapHPMUUYECKUX
BBIPAKCHUM.
31 | Koutponbaast pabora mo Tteme «KopHH, cTenmeHH W 1 2
JIOTapUPMBI».
32 | Koutponbaast pabora mo Tteme «KopHH, cTeneHH W 1 2
JIOTapuPMBI».
33 | Pamuannas mMepa yria. BpamatenbHoe ABMKEHUE. 1 1 Ned431 (4), Ne434
)
34 | Cunyc, KOCUHYC, TAHT€HC U KOTAaHT€HC YHCIIA. 1 1,2
35 | OcHOBHBIE TPUTOHOMETPUYECKUE TOKIACCTBA. 1 1
36 | ®opmyJIbI IPUBEICHUS. 1 1,2 perieHue 3aaa4
37 | CuHyc, KOCMHYC W TaHT€HC CYMMBI M Pa3HOCTH JBYX 1 1,2
YTJIOB.
38 | CuHyc, KOCMHYC W TaHTE€HC CYMMBI W Pa3HOCTH JBYX 1 1,2 Ne485 (2), 487(2)
YTJIOB.
39 | CuHyC ¥ KOCHHYC JIBOMHOI'O yIJia. 1 1,2
40 | ®opmyJibI TOJIOBUHHOTO yTJIa. 1 1,3
41 | IlpeoOpa3zoBaHUsl CYMMbI TPUTOHOMETPHUYECKUX (DYHKITHIA 1 1
B ITPOM3BE/ICHNE U MTPOU3BEJICHUS B CYMMY.
42 | TlpeoOpa3zoBaHUs CYMMbI TPUTOHOMETPHUYECKUX (DYHKITHIA 1 1,2 No538 (3,6)
B ITPOM3BEICHNE U MTPOU3BEJICHUS B CYMMY.
43 | BolpaxkxeHHe TPUTOHOMETPHUYECKUX (GYHKIMHA  depes 1 1,2
TaHTEHC MOJIOBUHHOTO apryMeHTa
44 | BolpakeHHe TpPUTOHOMETpHYECKHX (YHKIHHA  dYepes 1 1,2 No517 (2,4)
TaHTEHC MOJIOBUHHOrO apryMeHTa
45 | IIpeoOpazoBaHUs MIPOCTEHIIINX TPUTOHOMETPHIECKIX 1 1
BBIPKEHUI.
46 | IIpeoOpa3oBaHus MPOCTEHIINX  TPUTOHOMETPUUECKUX 1 1,2 Ne538 (3,6)
BBIPAYKEHMIA. 540(2)
47 | Ilpocreifmie TpPUTOHOMETPHYIECKIE YPaBHEHUSI. 1 1 Ne591 (5)
48 | Ipocreiinue TPUTOHOMETPHUYECKAE YPABHEHMUSL. 1 1,2 Ne573 (5), 611(2)
49 | PemeHre TPUTOHOMETPUIESCKUX YPABHEHUH. 1 1
50 | Pemenne TpUrOHOMETPUYECKUX YPAaBHEHUI. 1 1,3 Ne622 (3), 624(2)
51 | Ilpocreiimre TPUrOHOMETPUYIECKHE U HEPABEHCTBRA. 1 1
52 | ApKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIIa. 1 1,2 Ne 627(2), 626(2)
53 | KonTponsHas pabora o teme « T puroHOMeTpusi». 1 2
54 | KonTponbsHas pabora o teme « T puroHOMeTpusi». 1 2
55 | ®ynkuuu. CpoiictBa QyHKIMU. OOpaTHBIC (HYHKIIHU. 1 1
56 | ObmacTh ompeneneHNss ¥ MHOXKECTBO 3Ha4YeHHM; rpaduk 1 1,2 Ne 701(2), 702(4)
(dbyHKIIMK, TOCTpoeHne TpaduKoB (GYHKIHN, 3aJaHHBIX
Pa3IMYHBIMH CIIOCOOAMH.
57 | MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OTPAHHUYEHHOCTb, 1 1
MIEPUOJUYHOCTb.
58 | IlpomexxyTkn BO3pacTaHusi U yObIBaHMA, HauOosbllee U 1 1,2 Ne 133 (1,3)
HaMMEHbILIee 3HaYeHUS], TOUKH 3KcTpeMyMa. [ paduueckast
HWHTEpIpeTanusl.
59 | Ilpumepbl (QyHKIMOHAIBHBIX 3aBUCHMOCTEH B peajbHBIX 1 1
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mnponeccax v ABJICHUAX.

60

Ob6nacte omperneneHuss U 00JacTh 3HAYEHHH OOpaTHOU 1
(GyHKUIMH.

peuieHue 3agaqd

61

I'padux  obOpatHOil  QyHKIMH.  ApudMeTHUECKHE 1
ornepauy HaJ GYHKIUSIMH.

1,3

62

CrnoxHast GyHKIHS (KOMIO3UIHS). 1

pabota ¢
KOHCITEKTOM
JICKLIHU

63

Crenennas QyHKIHs, €e CBOMCTBA U rpaduK.

1,2

64

[Noka3zarensHast QyHKIMSI, €e CBOHCTBA U rpaduK.

1,2

Ne 318 (2), 319(3)

65

Jlorapudmudeckast GyHKIIHsI, €€ CBOHCTBA U rpaduK.

1,2

66

e

Tpuronomerpuueckue GpyHKIMH, NX CBOMCTBA M TPAPUKH.

1,2

Ne 710 (2),
722(2),735(2)

67

(BN

JduddepennmpoBannblii 3auer.

w

68

(BN

JduddepennmpoBannblii 3auer.

2 cemecTp (ayauTopHo — 88 4.)

[IpeobpaszoBanus rpaKoOB. 1

[IpeobpazoBanus rpauKoB. 1

1,2

pabora ¢
KOHCIICKTOM
JICKIITUH

ITapannenbHbIN EpEHOC, CAMMETPUS OTHOCUTEIBHO OCEr 1
KOOpJIMHAT W CHMMETPHUS OTHOCHTEIHLHO  Hadaja
KOOpJMHAT, CUMMETPUS OTHOCUTENBHO HPSIMOH Yy = X,
pacTsbKEHHUE U CKaThe BAONb OCeld KOOPAWHAT.

ITapannenbHbIN EpEeHOC, CAMMETPUS OTHOCUTEIBHO OCEr 1
KOOpAWMHAT © CHMMETPHUS  OTHOCHTENFHO  Hadaja
KOOpAWHAT, CHUMMETPHUSI OTHOCHUTEIBHO TPSIMOH y = X,
pacTsDKEHHUE U CKaTHe BAONb OCe KOOPAMWHAT.

1,2

peuICHue 3aaa4

ol

PaBHOCHMIIBHOCTH ypaBHEHU, HEPABEHCTB, CUCTEM 1

PanmonansHble  ypaBHeHHS U cucTeMbl. (OCHOBHBIE 1
NpUeMBl WX pemieHus (pa3ioXeHHe Ha MHOKHUTEIH,
BBEJICHHE HOBBIX HEN3BECTHBIX, MIO/ICTaHOBKaA,
rpaduIecKuii METON).

1,2

Nel39 (4), 140(4)

Uppanmonansaple ypaBHEHHS W cucTeMbl. OCHOBHBIE 1
MpHEMbl WX pelieHus (pa3lioKeHWe Ha MHOXKHTEIH,
BBeEJICHUE HOBBIX HEHM3BECTHBIX, MOJICTAHOBKA,
rpaduyeckuii MEeTON).

1,2

Hppammonaneueie ypaBHEHUS W cUCTeMbl. OCHOBHBIE 1
MpUeMbl HX pemeHus (pa3jioKeHHe Ha MHOXHTEIH,
BBEICHUE HOBBIX HEWU3BECTHBIX, MTOJCTAHOBKA,
rpaduyeckuii MEeTOx).

1,2

Nel52 (2,4),
154(4)

ITokazatenbHble ypaBHeHHUA U cucTeMbl. (OCHOBHBIE 1
mpueMbl HUX peleHus (pas3fioKeHHe Ha MHOXKHTENH,
BBEICHUE HOBBIX HEHU3BECTHBIX, MTOJICTAHOBKA,
rpaduyeckuii METON).

1,2

10

IlokazaTenbHbIC YpaBHCHUST U  CUCTCMBI. OCHOBHEIE 1
NpuUeMbl HX PCHICHUA (pa3no>{<eHHe Ha MHOXUWTCIIN,
BBCACHHEC HOBbIX HCU3BCCTHBIX, HOHCTaHOBKa).

1,2

Ne 210 (3),
213(3), 216 (2)

11

Jlorapudmudeckue ypaBHeHHs W cucTeMbl. OCHOBHBIE 1
NpUeMbl HMX peHIeHus (pas3jioKeHHe Ha MHOXHTEIH,
BBEJCHUE HOBBIX HEM3BECTHBIX, IIOACTAHOBKA).

1,2

12

Jlorapudmuyeckue ypaBHeHHs W cucTeMbl. OCHOBHBIE 1
npueMbl HMX pelieHus (pas3fioKeHWe Ha MHOXKHUTENH,
BBEJICHHE HOBBIX HEH3BECTHBIX, MIOJICTAHOBKA,

1,2

Ne 337(2), 341(2)
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rpaduuecKuil METOx).

13 | TpuroHomeTpuueckue ypaBHEHHUsS U cucTeMbl. OCHOBHEIC 1 1,2 Ne 621 (2), 624(3)
OpueMbl HMX pemieHus (pa3loXeHWe Ha MHOXKHUTENH,
BBEICHUE HOBBIX HEHU3BECTHBIX, MOJICTAHOBKA,
rpaduuecKuil MeTox).

14 | PaunonaneHble, HWppalUOHAIBHBIE, TOKA3aTENbHBIE U 1 1,2 Ne 229(2), 356(2)
norapudmuueckie HepaBeHcTBa. OCHOBHBIE MPUEMBI UX
pelIeHHS.

15 | Ucnonb3oBanue cBOMCTB U TrpadukoB (GYHKIUHA MpH 1 1
peLIeHUH YPaBHEHUIN U HEPABEHCTB. MeTo1 MHTEpBAJIOB.

16 | M3obOpakeHne Ha KOOPIMHATHOW IUIOCKOCTH MHOXKECTBa 1 1 peleHue 3ana4
peuieHuil  ypaBHEHMH UM HEPABEHCTB C  JIByMs
MEepEMEHHBIMU M UX CHCTEM.

17 | KonTtponbHass pabota 1o Teme «YpaBHEHUS U 1 2
HEpaBEHCTBAY.

18 | KonrponbHasi pabora 1o TemMe «YpaBHCHUS H 1 2
HEpaBEHCTBAY.

19 | IocnenoBaTenbHOCTH. 1 1

20 | TonsTHe O mpefene MocaeI0BaTeIbHOCTH. 1 1,2 pelleHune 3a1aq

21 | TlonsiTue 0 HENPEPHIBHOCTU (QYHKITUH. 1 1,3

22 | CriocoObl 3a1aHUS u CBOICTBA YUCIIOBBIX 1 1 pabora ¢
MOCIIEeI0BATENFHOCTEH. KOHCIIEKTOM

JIEKIIUU

23 | CymiecTBOBaHHE TIIpeieia MOHOTOHHOW OrpaHUYEHHOU 1 1
MIOCIIEIOBATEIBHOCTH.

24 | CymMMHpOBaHHE MOCIEI0BATEILHOCTEH. 1 1,2 pelleHune 3a1a4

25 | BeckoHeuHO yOBIBaroIlasi reoMeTpuyecKast Iporpeccust u 1 1
ee cymMMa.

26 | HenpepbIiBHOCTH (DYHKIIHH. 1 1 paboTa ¢

KOHCIIEKTOM
JEKIHH

27 | IlpousBonHasl. 1

28 | TlonsiTe 0 MPOU3BOMHON (YHKIIUY, e€ reOMETPHYCCKHI U 1,3 Ne 778 (2), 780(2)
(hU3UIEeCKuil CMBICTI.

29 | llpousBomHbIe  CYMMBI, pa3HOCTH, HPOU3BEICHUS, 1 1,2
9aCTHOTO.

30 | [Ipom3BomHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIHH. 1 1,2 Ne 803 (2), 832(2)

31 | [Ipom3BomHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIHH. 1 1,3

32 | Bropas npou3BogHasi, €€ TeOMETPUIECKUN U (PU3MUECKUN 1 1,3 pelIeHue 3a1a4
CMBICIL.

33 | [IpumeHneHnue MpOU3BOJHON K MCCIENOBAHUIO (PYHKIUI U 1 1,2
MIOCTPOCHUIO TPAHKOB.

34 | IlpuMeHeHne MPOU3BOIHON K MCCIENOBAHUIO (QYHKIMHA U 1 1,3 Ne 925,
MTOCTPOCHHUIO TPAPHKOB. 927(2)

35 | IlepBoobGpasnas. OmnpeneneHue nepBooopaszHoH. 1 1

36 | OcHOBHOE CBOWCTBO TepBOOOpasHOi. Tpu mpaBmIa 1 1,2 Ne 990 (5), 991
HaXO0XJICHUS TEPBOOOPA3HOIA. (2)

37 | Wnrerpain. 1 1

38 | Ilpumenenue OIIPEETIEHHOT O HHTErpaia JUIS 1 1,3 Ne1006(2), 1007
HAaXOXICHUS IUIOIAAM  KPUBOJIMHEHHOM  Tpamenuu. 2
Dopmyna Helorona-Jlelibuuna.

39 | OcHoBHble nOHATHA KOoMOuMHaTopuku. ®opmyna OuHoMma 1 1,3 Ne 1044 (2), 1051
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Herotona. CoiicTBa OMHOMUHANBHBIX KO3 HHUIMEHTOB.
Tpeyronsnuk ITackans.

40

Pemienne 3amau Ha moxcdeT uMcia  pa3MelleHUH,
MepecTaHOBOK, coueTaHuil. PemieHue 3amau Ha mepeOop
BapuaHTOB. PemieHne 3agad  KOMOWHATOPDUKHA  C
ucnoiab3oBanueM popmynsl OnHoma Herotona. CBolicTBa
OMHOMUHAIIBHBIX K03 () (PUIIEHTOB. TpeyroapHUK
[Nackans. Pemenne mpocTedmmnx KOMOMHATOPHBIX 3a/ad
MeTofioM Iepebopa, a TaKKe C HCIOIb30BaHUEM
W3BECTHBIX ()OPMYIT; BEIYMCIICHHE B MTPOCTEHIINX CITydasx
BEPOSTHOCTH COOBITUII Ha OCHOBE TMOJCYETa 4YHCIa
HCXOJIOB.

1,2

Ne 1097 (2),
1092(2)

41

CoObITHE,  BEPOATHOCTH  COOBITHS,  CIOXKCHHE H
YMHOXEHUE BeposiTHOCTEH. IIoHATHE O HE3aBUCHMOCTH
coObITHH. JIMCKpeTHasl cilyyaliHasih BEIMYWHA, 3aKOH ee
pacrpeneneHusl.

1,3

42

Pemenne 3amay ¢ wcnonb3oBaHUEM (QOPMYN COOBITHE,
BEPOSTHOCTh  COOBITHS, CIOKEHHE W  YMHOXEHHUE
BEpOSATHOCTEH, HE3aBUCUMOCTH COOBITHH, IHCKpETHas
CllydaiiHas BEIW4YMHA, 3aKOH €€  paclpencicHus,
YUCIIOBBIE  XAPAKTEPUCTUKH JUCKPETHOM  CIlydailHOH
BEJIMYNHBI.

1,2

Nel121,1126

43

HpeIICTaB.HeHI/Ie JaHHBIX, TCHEpaJIbHas1 COBOKYITHOCTD,
BBIOOpKa, cpenHee apudMerndyeckoe, Meauana. [loHsTue
0 3aJ[a4yax MaTeMaTHIeCKON CTaTUCTHKH.

3a1aun MaTeMaTHIECKOI CTATUCTHKH.

1,3

44

Pemenne MMPAKTHYECKUX 3aJ1a4 C IIPUMCHCHUEM
BEPOATHOCTHBIX METOJOB

1,3

Nel185,1202(2)

45

BzanmHoe pacnonoxenne AByX MPSMBIX B IIPOCTPAHCTBE.

46

Pemenue 3agau no reme «B3auMHOE pacioioKeHUE ABYX
MIPSIMBIX B IPOCTPAHCTBEY.

1,2

Ne 17, 44

47

ITapannenbHOCTh TPSMOM U IJIOCKOCTH.

48

Pemienne 3amau mo Teme «llapanienbHOCTh OpsIMOM U
TIJIOCKOCTH Y.

1,2

Ne 45

49

[TapamiensHocTe  MIOCKOCTEH.  IlepneHAUKYISIPHOCTh
MPSIMON U TJIOCKOCTH.

50

Pemienue 3agau no teme «llapamienbHOCTh MIIOCKOCTEH.
IlepnenAuKyIIpHOCTD NPSMOM U IIIOCKOCTHY.

1,3

Ne 64, 125

51

[lepnenaukynsap ¥ HAKIOHHAs. YTOJI MEXAY HpsIMOA U
IUIOCKOCTBIO.  JIByrpaHHbId  yroa.  Yrom  Mexnay
IJIOCKOCTSIMHU.

52

Pemenue 3anay no teme «llepneHauKynisp U HaKIOHHASL.
Yron Mexay OpsMOM U IUNIOCKOCTBIO. [IByrpaHHBIN yrod.
Yron MeXy IIOCKOCTSIMK.

1,3

Ne 121

53

[epnieH AUKYISPHOCTD JBYX MIIOCKOCTEH.

54

Pemenve 3amau mo teme «llepneHAUMKYISIpHOCTH HOBYX
IJIOCKOCTEN Y.

1,3

Ne 170

55

Bepumnsl, pebpa, rpaHu MHOrorpanHuka. Pazseprka.

56

MHOFOFpaHHLIG YTJIBL. BLIHyKJ'ILIe MHOI'OI'paHHUKH.

1,3

pabota ¢
KOHCIIEKTOM

57

IIpusma. Ilpsimas n HaknoHHas mnpusma. IlpaBunbpHas
IpU3Ma.

58

[Mapannenenunen. Kyo.

Ne 219

59

[Mupamupa. [IpaBunbHas nupamuaa.
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60 | Yceuennas nupamuaa. Terpasp. 1 1 Ne 243
61 | Cummerpun B KyOe, B mapajvlelenuiene, B NMpHU3ME H 1 1,3
nupaMue.
62 | Ceuenns kyba, MPU3MBI U TUPAMHIBL. 1 1 Ne 280
63 | Pemenue 3amad mo TeMaM MHOTOTPAaHHBIE — YTJIBI, 1 1,2
BBINYKJIbIC MHOTOTPAaHHUKH, TIpsAMas M HAKJIOHHAs
pu3Ma, MpaBHIIbHAS PU3Ma, apaJlienenunes, Kyo.
64 | Pemmenue 3amay 1o TeMaM NHUpaMHUAa, IPaBHJIbHAs 1 1,3 Ne 301
nUpaMuia, yceueHHasi MMpaMuia, TETpasip.
65 | Luauaap v KoHyC. Y CeUeHHBINH KOHYC. 1 1
66 | Pemenne 3amau Mo HaXOKIEHWIO OCHOBAHMUS, BBICOTEHI, 1 1,3 Ne 523, 550
OOKOBOI MOBEPXHOCTH, 00pa3yIoIIeh, pa3BEepTKH, OCEBBIC
CEUEHHWsS W  CEYCHHS, TapajUlelbHbIE  OCHOBAHHUIO
MWIMHPA, KOHYCa M YCEYEHHOT0 KOHyca
67 | lllap u cdepa, ux ceuenus. KacaTenbHasi IJIOCKOCTh K 1 1
chepe.
68 | Pemenue 3amau mo Teme map U cdepa, UX CEUEHUS, 1 1,3 Ne 574
KacaTeJbHas TIOCKOCTh K cdepe.
69 | dopmyiisl o0beMa KyOa, MPSIMOYTOJILHOTO 1 1
napajuieNienumne/ia, IPU3Mbl, IMITHJIPA.
70 | Pemenne 3amau Ha HaxOKIeHHE OOBEMOB W €ro 1 1,3 No 648(B), 660
H3MepeHne UL KyOa, MPSIMOYTOJIBHOT O
napajuieNienumne/ia, IPU3Mbl, IITHJIPA.
71 | ®opmynsl 00beMa MIPAMHUIIBI U KOHYCA. 1
72 | Pemienne 3amad Ha HAXOXKICHHE OOBEMOB M €r0 1 1,2 Ne 676,702
W3MepEeHHe JJIsl TUPAMUJIBI U KOHYyCa
73 | ®opMysibl IUTOIIAIN TOBEPXHOCTEH MUIMHAPA U KOHYyCA. 1 1
74 | [lomobue ten. OTHOWIEHHS TIUIOMIAEH TOBEPXHOCTEH M 1 1,3 Ne 760
00bEMOB TOJIOOHBIX TEIL.
75 | [IpsamoyrompHast (mekapToBa) CHUCTeMa KOOPAWMHAT B 1 1
npoctpancTBe. DopMyrna pacCTOSHUS MEKIY JBYyMs
TOYKAMH.
76 | dopmyna pacCTOSHUSI MEXKIY IBYMS TOYKAMH. 1 1,3 Ne 402
77 | Bekropsl. Monynb BekTopa. PaBeHCTBO BEKTOPOB. 1 1
78 | CrnokeHre BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCIIO. 1 1 Ne 407
79 | PaznoxxeHne BeKTOpa MO HATIPABICHUSIM. 1 1
80 | Yrom Mexmy IByMsi BEKTOPaMH. 1 1,3 Ne 404
81 | [Ipoekuus BekTOpa Ha OCh. 1 1
82 | KoopauHatsl BeKTOpA. 1 1,2 Ne 417
83 | CkansipHOE MPOU3BEIEHUE BEKTOPOB. 1 1,3
84 | BoluncieHne pacCTOSHUS MEXKAY IByMsI TOUKAMHU. 1 1,2 Ne 451(6), 457
85 | YpaBHeHus cdepsl, MIOCKOCTH U MPSIMOM. 1 1
86 | Pemrenue 3aza4 o HaXoXKIAEHHUIO. 1 1,2 Ne 452, 454
87 | KonTponwsHas pabora. 1 3
88 | Kontponbnas pabora. 1 3
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3. YCJOBUS PEAJIM3ALIMU YYEBHOM JUCLUUIIIAHBI

3.1. TpeGoBaHUsI K MUHUMAJILHOMY MATEPUATbHO-TEXHUYECKOMY 00€eCIedeHUIO.

Peanuzanusi yuyeOHON IUCHMIUIMHBI TMPOBOIUTCIB ydeOHOM kabunere. OOopymoBaHue
yueOHOTO KabuHeTa:

- OCaJOYHBIE MECTA 10 KOJMYECTBY CTY/ICHTOB;

- pabodee MeCTO IMpeTo1aBaTes;

Texuuueckue cpeacTBa 0OydeHHS:

- KOMITBIOTEP, SKPaH, MPOEKTOP.

3.2. UudopmanuonHoe odecrneyenne 00y4eHusl.
OCHOBHBIE UCTOYHUKH.

1. Martemaruka: anreOpa 1 Hadajia MaTeMaTHYECKOTO aHalln3a, reoMeTpusi. AnreOpa 1 Havyara
MatemaTudeckoro anamms3a. 10-11 xmaccer: yde0.mis o0meoOpa3oBaT. OpraHu3anuii: 0a30BBIA U
yrayonenasiii ypoBan / [IILLA.Amumos, HO.M.Komsrun, B.M.TkauéBa u np.] — 3-e m3m.-M.:
[Tpoceemenue, 2016.-463c.

2. 'eomerpus. 10 — 11 kmaccel: yue0. s 00meo0pa3oBaT. YUpekIeHU . 0a30BbIH U MPOQHIL.
ypoBuu /[ JI.C. AtanacsH, B.®. Byry3os, C.b. Kagommes u jap. ].-22-e u3a.— M.: IIpocsenicHue,
2014.-255c.

JlomomHUTENBHAS IUTEPATYpa

1. Anrebpa wu mHavama aHammza. 10-11 xmaccel:ydeb.mocobue misioOieoOpa3oBar.
opranmzaruii  / [A.H.KonmoropoB, A.M.AGpamoB, IOl Qynauneis u 7ap.]; TWox  pen.
A.H.Kommoropoga. — 26-e uza.- M: [Ipocsemenne, 2018

2. Konsrun F0.M. Maremaruka: Yue6. mocobue mist cTyn. cpen. nmpod.odpazoBanus/HO.M.
Konsirun, I'.A. Jlykankun, I'.H. SkoBnes; Ilox pen. I'.H. fxosneBa. — M.: OO0 «/3matenbcTBO
Onnxcy, 2008

3. Owmenwsuenko B.II. Maremaruka: yueonoe nocooue/B.I1. Omensuenko, 3.B. Kypbarosa.
— Pocros #/1: ®ennkce, 2007

NHTepHET-pecypehl

1. «<B wmwmpe wnHayku» - http://www.uic.ssu.samara.ru/ - caiiT I8 I[IKOJBHHUKOB IO
€CTECTBO3HAHUIO.

2. http://matematika.wallst.ru/index.htm - oGpasoBaTenbHBIN CalT 1O MaTeMaTHKH IS
IIKOJIGHUKOB.

3. Penerutop mo maremaruku - http://training.ru/ mathematical
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4. KOHTPOJIb ! OIIEHKA PE3YJIbTATOB OCBOEHHMS YYEFHOM JUCIHUILIAHBI

KoHTpons U oOlLleHKa pe3yabTaToB OCBOCHHUS y4eOHOW IUCIMIUIMHBI OCYIIECTBISICTCS B
nporecce MPaKTHIECKO paboThl HA 3aHATHUSAX, JOMAIIHUX pabOT, KOHTPOJIBHBIX PadOT MO TeMam, a

TaK)K€ 110 UTOTAMCAMOCTOSTEILHOM pabOThI CTYICEHTOB.

Pe3ysbTaThl 00y4eHus
(ocBOEHHBIE YMEHHS, YCBOCHHbIE 3HAHHSA)

@DopMbI U METOIBI KOHTPOJISI U OLIEHKH
pe3yJbTATOB 00y4eHus

CBA3BIBAIOIIMEC HCU3BCCTHBIC BCIMYMWHBI B TCKCTOBBIX (B TOM

yMeThb!

HaxoauThb 3HA4YCHU KOpHH, CTCIICHH, norapnq)Ma, Y CTHBIC OTBETHL.
TPUTOHOMETPHYECKUX BBIPAKEHHH Ha OCHOBE ompexaencHus, | KontponbHas paboTta.
HCIIOJIb3YA npu HCO6XOI[I/IMOCTI/I HWHCTPYMCHTAJIbHBIC TGCTI/IpOBaHI/IG.
CPE/ACTBa; TIOJNB30BATHCA NPUOIIDKEHHOW OLIGHKOW TpH

IPAKTHYECKUX paACUETax;

COCTaBJIATh n peuiaTtb YpaBHCHUA n HEPaBCHCTBA, Y CTHBIC OTBETEHL.

KontponsHas pabora.

3HAYCHUS BEJTMYWH U MMOTPEITHOCTH BBIYHCICHUH (a0COMOTHAS
W OTHOCHTEIIbHAS); CPABHUBATH

YHCIIOBBIE  BBIPOKEHHs,  NpPeoOpa3oBaHUS  BBIPaXKEHUH,
npuMeHsiss (pOpMyYJIbI, CBSI3aHHBIE CO CBOWCTBAMH CTEITICHEH,
JIOrapu(pMOB, TPHTOHOMETPUUECKHX QYHKITHIA;

YHclie MPUKIAAHbIX) 3aa4ax. TecTupoBaHue.
BBITIONTHATH apUMETHUECKHE JISHCTBUS HAJl YMCIaMu, coueTas | TecTupoBaHHe.
YCTHBIC W NHUCBMCHHBIC IPUEMBI; HAaXOAWUTb HpI/IGHI/I)KeHHLIe CamocrosTenbHas IIUCbMCHHAA

BHEayJIUTOpHAst padorTa.

Hammcanne noknamoB u pedepaTos.

Y cTHBIE BBICKAa3bIBaHHS CTYACHTOB B XOJIC
MPAKTUYECKUX 3aHATUH.

HpOBO}II/ITB JT0Ka3aTCIIbHBIC paCCY)KJIeHI/Iﬂ B XOoIe peIlIeHI/ISI
3a/1ay;

WuauBuayanbHbIi 1 (ppOHTAIBHBIN OMPOC
B XOJI€ ayIUTOPHBIX 3aHSATUH.
KontponsHas padora.

YcTHBIE BBICKa3bIBAHUSA CTYEHTOB B XOJ€
MPAKTUYECKUX 3aHATHUH.

CTPOUTH TpaUKH U3YYEHHBIX (DYHKIIHMH, HIUTIOCTPUPOBATH 110
rpaduKy CBOHCTBA 3JIEMEHTAPHBIX (DYHKITHH;

MunuBuayanbHBINA 1 QPOHTAIBHEIN OMPOC
B XOZI€ ayIUTOPHBIX 3aHATHIA.

pacrnonoxenue 00bEeKTOB B TPOCTPAHCTBE;

pacmo3HaBaTh Ha YepTeKaX W MOIENAX IPOCTPAHCTBEHHBIE
(OPMBI; COOTHOCHTB TPEXMEPHBIE 00BEKTHI C HX ONHCAHUSIMH,
M300pakeHUAMU;

OIMCHIBATh B3aHMHOE PACIIONIOKEHUE TIPSIMBIX U TNIOCKOCTEH B
MPOCTPAHCTBE, APTyMEHTHPOBATh CBOH CYXICHHS 00 3TOM
PacHoNoKEeHUH;

n300pakaTb Ha  KOOpPAWHATHOW  MJockocTh — pemieHus | CamoctosTensHas MUCHEMEHHAS
YpaBHEHWH, HEPABEHCTB U CHCTEM C IByMsI HEM3BECTHHIMH; BHeayJUTOpHAs pabora.

n300pakaTh OCHOBHBIE MHOTOTPAaHHWKM M Kpyrible Tena; | KoHTponmsHas pabora.

BBITIONHSATH YEPTEKHU MO YCIOBHSIM 33/1a4; TectupoBaHnue.

CTPOHTH MPOCTEUIIHE CeUeHUs KyOa, TPU3MBI, INPAMHIBL; DK3aMeH.

aHANM3WpPOBAaTh B  TpocTedmmx  ciydasx  B3ammHOe | CaMocTosTenpHas MACHEMEHHAS

BHeayJUTOpHAs pabora.

Hanwmcanue noknazos u pedeparos.

Y cTHBIC BBICKA3bIBAHHS CTYACHTOB B XOJIC
MPAKTUICCKUX 3aHATHU.

WCIIONB30BaTh MPHOOPETEHHBIE 3HAHWUS ©W yMEHUS B
MPAKTHYECKOU EATEIbHOCTH U MOBCCAHEBHON JKU3HU;

CamocrosiTenbHas HHChMEHHAsS
BHeayJUTOpHAs pabdora.

Harmmcanue noknaioB u peeparos.

Y cTHBIE BBICKA3bIBaHUS CTYACHTOB B X0

IMMPAKTHUYICCKUX 3aHITUH.

BBIYHCIIATh 3HAUYE€HHE (QYHKIUWA 10 3aJaHHOMY 3HAYSHHIO
apryMeHTa IpH pa3INYHbIX CII0CO0ax 3aaHus (pyHKIUH;
MIPUMEHATh TPOWU3BOAHYIO [UIS TPOBEACHUS MPHUOIIKEHHBIX
BBIYMCJICHHH,

pemaTh 3aJaud TMPUKIATHOTO XapakTepa Ha HaXOXKICHHUE
HaMOOIBIIEr0 U HAUMEHBIIIEr0 3HAUCHHS,;

BBIYHCIATh B NPOCTEHIIMX CIIydasx IUIOMATH M OOBEMBI C
KCIIO0JIb30BAHUEM OIPENEIECHHOr0 MHTErpaa;

peliaTh palnroHaNbHEIe, TMOKa3aTellbHbIe, Jorapu(MUYecKue,

CamocTosiTenbHas MUCbMEHHAS
BHEayIUTOpHas padora.

Hanmcanue noxnanos u pedepartos.

VY cTHBIE BBICKa3bIBAHUS CTYIEHTOB B XOJI€
NPAaKTUYECKUX 3aHSATHH.

Kontponbhas pabora.
TectupoBaHue.

19



TPUTOHOMETPHYECKHE YPAaBHEHHUS, CBOJSIINECS K IMHEHHBIM U
KBaJIpaTHBIM, a TAK)KE aHAJOTUYHbIC HEPABEHCTBA U CUCTEMBI,
pemiath MpOCTeHIIME KOMOMHATOPHBIC 3aJa4d  METOJIOM
nepebopa, a TAKIKE C UCTIOb30BaHUEM U3BECTHBIX (popMyI;
BBIYHCIIATH B TPOCTEHIINX CIIydasix BEPOSITHOCTH COOBITHI Ha
OCHOBE IO/ICYETA YKCIIa HCXOJIOB;

peumarh IUIAHUMETPUUECKHE 51 npocTeime
CTEPEOMETPUYECKHIE 3a]]aul Ha HAXOXKICHUE MeOMETPUYCCKHX
BEJIMYMH (JUTHH, YTIIOB, IJIOMaAei, 00beMOB);

BBIUHCJICHUS 00BEMOB u IIoIaae MOBEPXHOCTEN
IIPOCTPAHCTBEHHBIX TEJI IIPU PELICHUM INPAKTUYECKUX 3a1ad,
UCMOJNBb3Ysl ~ OpU  HEOOXOOMMOCTH  CIPABOYHHKUA  H
BBIUHCIIUTENIbHBIE YCTPOUCTBA

OIPEIeTSTh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIIHI,
WUTIOCTPUPOBATH UX Ha rpadukax;

KontponsHas pabora.
TectupoBanue.
YCTHBIE OTBETHI.

3HATb:

3HAUYCHUC MaTeMaTH‘IeCKOﬁ HayKI/I JJIA peIHeHI/IH 3aaad,
BO3HUKAIOIIUX B TEOPUU U MPAKTUKE; IIUPOTY U B TO JKE BPEM
OI‘paHI/I‘IeHHOCTB HpI/IMeHeHI/IH MATEMATHUYCCKUX MECTOOOB K
aHaJIM3y M UCCIICIOBAHUIO MPOIIECCOB U SIBJICHUM B MPUPOEC U
0011IeCTBE;

Y CTHBIE OTBETHI.
KonTponsnas padora.
TecTupoBaHue.

3HAQYCHHUE INPAKTUKA M BOIPOCOB, BO3HUKAKIIUX B CaMOU
MaTeMaTHKe JUis (POPMHUPOBAHUS M PA3BUTHS MaTEMaTHIeCKON
HayK{; HWCTOPUIO pPa3BUTUS IIOHATUS 4YMCIIA, CO3JaHUA
MaTEMaTUYEeCKOr0 aHalau3a, BO3HUKHOBEHUS U Pa3BUTUA
TEeOMETPHHU;

Y CTHBIE OTBETHI.
KonTponsnas padora.
TecTupoBaHue.

YHUBEPCAIBbHBIN XapaKTep 3aKOHOB JIOTMKH MaTEeMaTHYECKUX
paccyXIeHui, WX TPHUMEHHMOCTH BO BCEX O0OJACTIX
YeII0BEYECKOM eI TeTbHOCTH;

MunuBuayanbHBINA 1 QPOHTAIBHEIN OMPOC
B XOJZI€ ayIUTOPHBIX 3aHATHIA.
CamocrosiTenpHas
BHeayauTOpHAs padora.
KontponwsHas pabora.
TectupoBanue.

DK3aMeH.

IMNUCBbMCHHAasA

BEPOSATHOCTHBIN
OKPY’KafOIIEero Mupa.

XapaxkTep Pa3INYIHBIX MPOIIECCOB

WHauBuayanbHbI # PpOHTAIBHBIN OMPOC
B XOJZI€ ayIUTOPHBIX 3aHATHA.
CamocrosiTensHas
BHeayJUTOpHAs pabora.
KontponsHas pabora.
TectupoBaHue.

OK3aMeEH.

IMUCBbMCHHAsA

J7st XapaKTepUCTHKN YPOBHS OCBOCHHSI y4eOHOT0 MaTepHaia UCIIONb3YIOTCs CIIENyIoIe 0003HAUeHUS:

1. — 03HaKOMUTENBHEIH (y3HABaHUE paHee M3yICHHBIX 0OBEKTOB, CBOWCTR);

2. — penPOAYKTUBHBIH (BBIIOJIHEHNE JIEATEINEHOCTH 10 00pasily, HHCTPYKIIMH WM MO PYKOBOJICTBOM)

3. — IPOAYKTUBHBIHN (IJITAHUPOBAHUE H CAMOCTOSATEIBHOE BHIIIOTHEHHE JSSTEILHOCTH, pelIeHHne IPOOJIEMHBIX 3a1a4).
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