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1. IMACIIOPT PABOYEW ITPOI'PAMMBbI OBIIEOBPA3OBATEJIBHON
YYEBHOU JUCIIMITJIMHBI
MATEMATHUKA

1.1 ObaacTh NpUMeHEeHHsI POTPaMMbI

Pabouass mporpamMmma y4yeOHOW JWCHMIUIUHBI SIBISETCS YaCThIO MPOTPAMMBI  MOJATOTOBKHU
crienranucToB cpeanero 3seHa B cooTBeTcTBUM ¢ PI'OC no cnenunanbHoctr CI1O 38.02.04 Kommepius
(mo orpacnsm), ykpynHeHHas rpynma 38.00.00 DkoHOMHKA W YHOPaBICHHE C YYE€TOM COIUMAIBHO-
SKOHOMUYECKOTO MPOQHIIS.

1.2 MecTo THCHUILIUHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKH CHEIUATHCTOB CPETHEro 3BeHa:

YueOnast aucuuriianHa «MareMaTuka» BXOIUT B 00II€00pa30BaTENbHBIA IUKI U OTHOCHUTCS K
npoMIbHEIM 00111€00pa30BaTENbHBIM JUCIUTUIMHAM.

1.3 Heau 1 321244 AUCHMILIMHBI — TPeOOBAHUS K Pe3yJIbTaTaM OCBOEHHUS TUCHHUILINHBI:

Cogepxanue mporpammbl  00meoOpa3oBaTebHON  y4eOHON  AWCHMIUIMHBI  HAMPaBJICHO Ha
JOCTUKEHHE CICYIONINX LENei:

- obecrnieueHre CPOPMUPOBAHHOCTH MPEICTABICHUN O COIMATBHBIX, KYIbTYPHBIX H UCTOPUIECKUX
(hakTOpax CTaHOBJICHHSI MAaTEMaTHKU;

- obecriedeHre CcHOPMHPOBAHHOCTH JIOTHYECKOTO, ANTOPHUTMHYECKOTO M MaTeMaTHYEeCKOTO
MBIIICHHUS,

- o0OecrieueHue CHOPMUPOBAHHOCTH YMEHUH NPHUMEHATH IIOJIYYCHHBIC 3HAHUS TIPH PEIICHUU
pa3IMYHbIX 33]1aY;

- obecrieucHre C(HOPMHUPOBAHHOCTH TMPEICTABICHUH O MAaTEMAaTHKE KaK YacTH OOIICYEIIOBEUCCKOM
KYJIbTYpPbI, YHUBEPCAIBHOM $I3bIKE HAYKH, MTO3BOJIAIOIIEM OMHUCHIBATh U M3Y4aTh pealbHbIC MPOIECCHl U
SIBJICHUSL.

OcBoeHue cozaepkaHus 0011e00pa3oBaTeNbHON yueOHOM MUCIUIUIMHBI 00€CIeYrBAaeT JOCTHKEHHE
00yJaroMUMUCS CIICAYIOIINUX PE3yIbTaTOB:

JIMYHOCTHBIX:

¢ copMHPOBAHHOCTH MPEACTABICHUN O MAaTEMAaTHKE KaK YHUBEPCAIHHOM SI3bIKE HAyKH, CPEJICTBE
MOJICTTUPOBAHUS SBJICHHUI U MIPOIECCOB, UACSIX U METOAaX MAaTEMATHKH;

® [IOHUMaHHWE 3HAYMMOCTH MAaTEMATHKH I HAYIHO-TEXHUYECKOTO TIporpecca, ChOpMUPOBAHHOCTh
OTHOIICHUS K MaTeMaTHKe KaK K YacTH OOIeYelOBEYeCKOW KYIbTYphl Yepe3 3HAKOMCTBO C HUCTOpHUEH
pa3BUTHS MaTEMAaTHKH, 3BOJTIOIIUEH MAaTEeMaTHICCKUX HICH;

® pa3BHUTHE JIOTHYECKOTO MBIIUICHUS, IMPOCTPAHCTBEHHOTO BOOOPaXECHHS, aITOPUTMUYCCKOM
KYIbTYpbl, KPUTHYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOAMMOM i Oyayuied mpodecCHOHaIbHOM
NEeSTEIILHOCTH, JUTS TTPOJIOJKCHHSI 00pa30BaHUs U cCaMOOOpa30BaHMS;

® OBJIQJICHUE MAaTEeMATHICCKUMHU 3HAHUSAMH U YMEHUSIMH, HCOOXOMMBIMU B TTOBCETHCBHOM JKU3HH,
JUISE OCBOSHUSI CMEKHBIX €CTECTBCHHO-HAYYHBIX JUCIHUILINH W JUCIUIUIMH MPO(EeCcCHOHABHOTO ITUKJIA,
JUIS TIOJTy4eHHUs 00pa30oBaHUs B 00JIACTAX, HE TPEOYIOIMUX YIITyOJIeHHOW MaTeMaTHUECKOM MOrOTOBKY;

® TOTOBHOCTh U CIHOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIE CaMOOOPa30BaHUIO, HA MPOTSKEHUU
BCEl KHM3HHU; CO3HATEILHOEC OTHOIICHHUE K HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCIOBHIO YCICITHOM
npodeccnoHanbHOM U 0OIIECTBEHHOMN AESITeTbHOCTH;

® TOTOBHOCTH U CITOCOOHOCTH K CAMOCTOSITENIbHON TBOPUECKON M OTBETCTBEHHOMW JESATENbHOCTH;

® TOTOBHOCTHh K KOJUICKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMHU B 0Opa30BATEIbHO,
OOIIECTBEHHO TIOJIC3HOM, yaeOHO-UCCIIeIOBATEIILCKOM, IPOSKTHON U IPYTHX BHJAX JIEATCIIEHOCTH,

® OTHOIIEHHUE K MPO(heCCHOHATLHOM JIeATEeTPHOCTH KaK BO3MOXKHOCTH YYaCTHS B PEIICHUH JTUIHBIX,
OOIIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATBHBIX MPOOIIEM.

MeTanpeaMeTHbIX:

® yMEHHE CaMOCTOSATEIBHO ONMPEACIATh IS JCITSILHOCTH U COCTABJIATH IUIAHBI JCSITCIHLHOCTH;
CaMOCTOSITENTHO OCYIIECTBISATh, KOHTPOIUPOBATh U KOPPEKTUPOBATH JAESATEIbHOCTD; HCIOIh30BaTh BCE
BO3MOXXHBIE PECypChl IS JOCTHD)KCHHS ITOCTABIICHHBIX IIEJIEH W peau3allii TUIAHOB JICSITEIBHOCTH;
BBIOMpATh YCIENIHBIE CTPATETUN B PA3IMYHBIX CUTYAIUIX;

e yMeHHE NMPOAYKTUBHO OOIIATHCS W B3aUMOJICHCTBOBATH B IMPOIIECCE COBMECTHON NESTEIBHOCTH,
YUUTBIBATh MO3UIIMU APYTUX YIACTHUKOB JESATENbHOCTH, (P (HEKTUBHO pa3peniatb KOH(OIUKTHI,
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e BJaJeHHE HABBIKAMU IO3HABATEIbHOM, y4eOHO-UCCIIEAOBATENLCKOM U MPOEKTHOM NESATEIbHOCTH,
HaBBIKAMHU pa3peleHust npolieM; COoCOOHOCTh M FOTOBHOCTh K CaMOCTOSITEIbHOMY IIOUCKY METOJIOB
peLIeHUs IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IM4YHbIX METOOB ITIO3HAHNS,

® TOTOBHOCTb U  CIOCOOHOCTh K  CaMOCTOSITETIbHOM  HMH(OPMAIMOHHO-IIO3HABATEIBHOM
JeSITeIbHOCTH, BKIIIOYas yMEHUE OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(POPMALIUHU, KPUTHUECKH
OLIEHUBATh U MHTEPIPETUPOBATh MH(OPMALIHIO, [TOJYyYaeMYI0 U3 Pa3IMUHbIX HCTOUHUKOB;

® BJIAJICHUE S3BIKOBBIMM CPEICTBAMHU: YMEHHME SICHO, JIOTHYHO M TOYHO M3JaraTb CBOIO TOYKY
3pEHHs], UCIIOIb30BATh a/ICKBAaTHBIC SI3bIKOBBIE CPEJICTBA;

e BJaJCHUE HABBIKAMU IIO3HABATENLHOW pe(IeKCHM KaK OCO3HAHMS COBEPIIACMBIX ACUCTBUH U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAaHUH, TPaHUL] CBOECTO 3HAHUS U HE3HAHMS, HOBBIX
II03HABATEJIBHBIX 33]1a4 U CPEICTB Ul X JOCTUIKCHHS;

® [EJIEYCTPEMJICHHOCTh B MOMCKAX W MPUHATHH PEIICHUH, COOOpasUTEIbHOCTh M WHTYHIIHA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IPEJCTABICHHH; CIIOCOOHOCTh BOCHPUHMMATH KPAacoTy M I'apMOHUIO
MHpa.

NpeIMeTHbIX:

e c(hOPMHUPOBAHHOCTb IPEACTABIECHUI O MaTeMaTHKE KaK 4acTH MHUPOBOW KyJIbTypbl M MecTe
MaTeMaTHKd B COBPEMEHHOW IMBHJIM3AIMH, CIIOCO0AaX OMHMCAaHUS SBJICHUW peasbHOrO0 MHpa Ha
MaTEMaTHYECKOM SI3BIKE;

e Cc(hOpMHUPOBAHHOCTb  INPEACTABICHUH O MaTEeMaTHYECKUX MOHATHAX KAk  BaKHEHIIMX
MAaT€MaTHYECKUX MOJEIAX, IO3BOJSIIOIIMX OIMUCHIBATH M HM3Yy4yaTb pPAa3HbIE IIPOLECCHl M SIBICHUS;
IIOHMMAaHHUE BO3MOKHOCTH aKCMOMAaTU4YECKOT0 MMOCTPOCHMSI MATEMaTHYECKUX TEOPUH;

e BJIAJICHUE METOJAaMH JOKAa3aTeIbCTB U aJTOPUTMOB PEIICHUs, YMEHUE UX NIPUMEHATH, IPOBOAUTH
JIOKa3aTeJIbHbIE PACCYKIEHUS B XO/I€ PELICHUS 3a/1a4;

e BJAJCHHE CTAHAAPTHBIMU IPUEMaMH pEUICHUS PAUUOHAIBHBIX MW  UPPALHMOHAJIBHBIX,
IIOKA3aTENIbHBIX, CTEIEHHBIX, TPUIOHOMETPUYECKUX YPaBHEHUHM W HEPABEHCTB, HUX CHUCTEM;
HCIIOJIb30BAaHNE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM 4YMCIE€ I IIOMCKA IIYyTHM PEUICHUs H
MJUTFOCTPALIUK PEILECHUs YPABHEHUN U HEPABEHCTB;

e c(hOPMHUPOBAHHOCTH TPEICTABICHUI 00 OCHOBHBIX MOHATHAX MAaTEMaTHUYECKOTO aHaIM3a M X
CBOWCTBAX, BJIaJICHUE YMEHHEM XapaKTepu30BaTh MOBEACHUE (DYHKIHMH, MCIIOIb30BaHHE MOTYYE€HHBIX
3HaHUU I ONMCAHUA U aHAIN3a PEAIbHBIX 3aBUCUMOCTEN;

® BJIQJICHHE OCHOBHBIMM IOHATHAMU O IUIOCKMX M IMPOCTPAHCTBEHHBIX M'€OMETPHUUECKUX (QUrypax,
UX OCHOBHBIX CBOICTBax; c()OpMHUPOBAHHOCTH YMEHHs DPACHO3HABATh TeOMETpUuYeckhe (urypsl Ha
yepTexax, MOAENAX U B PEAIbHOM MHUPE; IPUMEHEHUE HW3YYEHHBIX CBOMCTB reoMeTpUuYecKux (uryp u
(bopMyI Ui pelIeHns TeOMEeTPHUECKUX 3a1a4 U 3a/1a4 ¢ MPAKTHUYECKUM COAEpPIKaHUEM;

e c(hOpMHUPOBAHHOCTb MPEACTABICHUNH O Tpoleccax M SBICHHUIX, HMMEIOUIMX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUPE, OCHOBHBIX ITOHATHUSX JJIEMEHTapHOU
TEOPUHM BEPOSTHOCTEH; YMEHHMH HAXOAWTh U OLICHMBATh BEPOATHOCTH HACTYIUICHHS COOBITHH B
MIPOCTEUIINX TPAKTUYECKUX CUTYALMAX U OCHOBHBIE XapaKTEPUCTUKH CIy4alHBIX BEJIUYVH;

e BJIA/ICHME HABBIKAMU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MIPOTPAMM IIPU PEIICHHUH 3a4a4.

1.4 KoJin4ecTBO YacoB HA OCBOEHHE MPOrPaAaMMBbI I CIUILINHBI:
— MaKCHMaJIbHOM yueOHOI Harpy3ku obydatomierocs 369 yacoB, B TOM YHCIe:

— 00s3aTenbHOM ayIuTOpHON yueOHOI Harpy3ku oOyyaromierocst 246 4acos;
— caMocTosTeNbHOI paboTsl oOyuaromnerocs 123 yacos.



2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JIUCIIUTLIINHBI

2.1 O0beM yueOHOIi TMCUUIJIMHBI M BUABI Y4e0HOI padoThI

Bup yueOHoii padoThl

O0BbeM yacoB

MakcumajibHasi y4eOHast Harpy3Ka (Bcero) 369
OO6si3aTeIbHAS AyIUTOPHAS YueOHAst HAarpy3Kka (Bcero) 246
B TOM YHCIIE!
TEOPETUUECKHE 3aHATHS 218
MIPAKTUYECKHE 3aHATUS 28
CamocrosiTesibHas pabora odyuyaronierocst (Bcero) 123

IIpomexyrouHas artectanusi B opMe IK3aMeHa

2.2. TemaTudyeckuii mjian u cogaep:xkanue yuyeonou nucuumiannbl MATEMATHUKA

HaumeHoBaHue Conep:kanue y4e0OHOIro MaTepuasa, IpaKTU4ecKue 3aHATHS, Oo0bem
pa3iesioB U TeM caMocTosiTeIbHAs padoTa o0yuyaroumerocs 4acoB
1 2 3
BBenenue Conep:xaHue yueOHOro MaTepuasa 3
MaremaTika B HayKe, TEXHHKE, SKOHOMHUKE, HH()OPMAIMOHHBIX 2
TEXHOJIOTUSIX M TpakTH4Yeckod aesarenbHocTd. llenm u 3amaum
W3ydeHHUs MareMaTtuku mpu  ocBoeHuu mpodeccuir  CIIO wu
cnenuainbHocteit CI10.
CamocrosiTesibHas padoTa 00y4arIIHUXCH 1
HenpepriBHble 1po0H.
Pa3znen 1 Aaredopa 57
Tema 1.1 Coaep:xanue yueOHOro MaTepuaJa 15
Pasputne mousitusi | Ilensle n pannoHanbHbIe YUcia. JleHCTBUTENbHBIC YHCIA. 8
0 umcie ITpuGnuxennsle BoruucieHus. KommiekcHele yncna.
IIpakTnyeckne 3aHATHSA 2
1| Apudmernyeckue nelcTBUS HaJ YUCIAMU, HAX0XKIEHUE 1
NPUOIMKEHHBIX 3HAUE€HUH BEJTMYUH U TIOTPeIIHOCTEH
BBIYHCIICHUH (aOCOIIOTHONW U OTHOCUTENBHOM), CPaBHEHNE
YHCIIOBBIX BBIPKEHUI.
2| Beruncnenne u cpaBHeHHE KOpHEH. Beimonaenue pacy€éTos ¢ 1
pajuKaIaMu.
CamocrosiTesibHAss paboTa 00y4arOIINXCH: 5
BrinonHenue neiicTBUi HaJl KOMITJIEKCHBIMHM YUCIIAMH.
[TpuMeHeHne CIIOKHBIX MPOIEHTOB B 9KOHOMUYECKHX pacueTax.
Tema 1.2 Coaepsxkanue y4eOHOIo MaTepuaa 42
Kopuu, crenenn m | Kopuu u crenenn. KopHu HaTypanbHOW CTENEHM W3 YUCIA U HX 23
Jorapupmsl corictBa. CrTeneHM C palMOHAIBHBIMU IMOKA3aTeNAMH, HX
coiicTBa. CTeneHu ¢ AeicTBUTENbHBIMU NOKa3arensiMu. CBoiicTBa
CTETICHU C ACWCTBUTEIHHBIM ITOKA3aTEIIEM.
Jlorapudm. Jlorapupm uyumcna. OcHOBHOe Jsorapudpmuyeckoe
TOXAECTBO. JlecsTmuHble W HaTypaimbHBIe Jorapudmsel. [IpaBuia
neiictBuit ¢ gnorapupmamu. Ilepexon K HOBOMY OCHOBAHHMIO.
[IpeobpazoBanne anrebpanuecknx BoIpakeHuil. [Ipeodbpazoanue
palnMoHalbHBIX, WPPALMOHAIBHBIX CTENEHHBIX, MOKa3aTelIbHbIX M
norapu(MHUIECKUX BBIPKCHUH.
IIpakTHyeckne 3aHATHSA 5




3| Pemenne upparmoHaibHbIX ypaBHEeHU. HaxokieHne 3HaueHHA
CTENeHeH ¢ pallMOHANIbHBIMU NoKa3zaTtensaMu. CpaBHEHUE
creneneit. [IpeoOpa3zoBanust BRIpaXEHUH, COIEPIKAIIUX CTEICHH.
PewreHne nokasaTenbHbIX YPaBHEHUM.

4| Pemienue npukiaaHbIX 3a/1a4. 1
5| Haxoxnenue 3naueHuit jorapudma mo npou3BoJIbHOMY 1
ocHOBaHu10. [lepexo1 0T 0IHOr0 OCHOBAaHUS K IPYIOMY.
Beruucnienue u cpaBHenue jorapudmos. Jlorapupmupoanue u
MOTEHIIMPOBAHNUE BBIPAKECHUIA.
6| I1pubamxeHHble BBIYMCICHHS U PELICHUs IPUKIAIHBIX 3a/1a4. 1
7| Pemenue gorapupMHUUECKUX ypaBHEHUN 1
CamocrosiTeJbHasi padoTa 00y4arOIHUXCs: 14
Cpennue 3HaYeHUS U UX IPUMEHEHUE B CTATUCTHKE.
Pemienune npuknagHbIX 3aa4d Ha CI0KHbIE TPOLICHTHI.
I'paduueckoe penieHne ypaBHeHUN 1 HEPABEHCTB.
HccnenoBanue ypaBHEHUI U HEPABEHCTB C [TAPAMETPOM.
Pa3nen 2 OCHOBBI TPMTOHOMETPHUH 54
Tema 2.1 Coaep:xaHue y4eOHOro MaTepuaJia 12
OcHOBHbIE Paguannas mepa yria. BpamarensHoe apukenue. CuHyc, KOCUHYC, 7
NOHATHA TAaHT€HC W KOTAHT€HC YUCIIa.
IIpakTHyeckue 3aHATHSA 1
1| PaguanHbIi METOA U3MEPEHUS YITIOB BpAILlEHUs U CBA3b C 1
rpajgyCHOM MEPOM.
CamocrosiTesibHas padoTa 00y4arOIIHUXCH 4
[Ipoananu3upoBaTh Bce N3BECTHBIE (DOPMYIIBI TPUTOHOMETPUH H
HallTH B3aMMOCBSI3U pa3IMYHbIX Ipymnil GopMy.
Tema 2.2 Coaep:xxaHue y4eOHOro MaTepuaJia 12
OcHOBHbIE ®opmyiel puBeaeHus. @opmyiisl crioxeHus. DopMyibl yaBOeHUs 8
Tpuronomerpuyec | ®opmMyIbl MOJOBHHHOTO YTIIA.
KHe TOKAeCTBa CamocrosiTesibHass padoTa 00y4aIOMIMXCH 4
[Ipoananu3upoBaTh BCE U3BECTHBIE (POPMYJIbl TPUTOHOMETPUH H
HallTH B3aMMOCBSI3U pa3IMYHBIX Ipymnil GopMy.
Tema 2.3 Coaep:xanue y4eOHOro MaTepuaa 12
Ipeobpasosanue [IpeoOpa3zoBaHue CyMMBl TPUTOHOMETPHUYECKMX (yHKUMH B 8
npocTeHmux IpOU3BEJCHNE M  IPOU3BEICHHS B  CyMMy. DBbIpaxeHnue
TPUTOHOMETPHIEC | rpyronomeTpuueckux (QYHKUMA Yepe3 TaHTeHC MOJOBUHHOTO
KHMX BbIpaKeHU apryMeHTa.
CamocrosiTesibHast padoTa 00y4aIOMIMXCH 4
[Ipoananu3upoBaTh BCE U3BECTHBIE (POPMYJIbl TPUTOHOMETPUH H
HalTH B3aMMOCBSI3U pa3IMYHBIX TPyl GopMy.
Tema 2.4 Copep:kaHue y4eOHOIro MaTepuaJa 18
Tpuronomerpuyec | IIpocreiimme TpuroHomerpudyeckue ypaBHeHus. [Ipocreiiine 10
KHe YpaBHEHHS U TPUTOHOMETPUUYECKHE HEPABEHCTBA.
HepaBeHCTBa ObpaTHbIe TPUTOHOMETPUYECKHE GyHKIIH. ApkcuHYyC,
ApKKOCHHYC, apKTaHI'eHC.
IIpakTHYecKHe 3aHATHS 2
2| OcHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (POPMYITBI 1
CIIO’KEHHUSI, YIBOCHUS, TIPEOOPa30BAHIE CYMMBI
TPUTOHOMETPUUYECKUX (YHKIUN B IPOU3BE/ICHHE,
npeoOpa3oBaHue MPOU3BEICHHS TPUTOHOMETPUYECKUX (PYHKIIUH
B cymmy. Ilpocreiinne TpuroHoMeTpudeckue ypaBHeHUs U
HEpaBEeHCTBA.
3| ObpatHble TpUroHOMeTpruiecKkrue GyHKIUU: apKCUHYC, 1

7




| apxxocumyc, apkTanrenc.

CamocrosiTesibHasi paboTa 00y4arommxcs:
[Ipoananu3upoBaTh BCE HM3BECTHBIE (DOPMYIBI TPUTOHOMETPHUH H
HaWTH B3aUMOCBSI3U PA3IUYHBIX TPYII (HOPMYIL.

Pa3nes 3 @yHkuum, ux cBoiicTBa U rpapuku

30

Tema 3.1
DOYHKIUHA U UX
CBOJiCTBa

Copep:kaHue y4eOHOIr0 MaTepuaa

15

Oynkiun. O01acTh ONpENeNeHnss 1 MHOXKECTBO 3HAUCHUIT; Tpaduk
¢byHKkIMKM,  TocTpoeHWe — rpadukoB  GYHKIHMK,  3aJaHHBIX
Pa3IMYHBIMU CIIOCOOAMHU.

CpoiictBa (QyHKIMH. MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTbD,
OTPaHUYEHHOCTh, MEPHOAMYHOCTH. [IpOMEXKYTKHM BO3pacTaHus H
yObIBaHUSI, HauOOJbIIee ¥ HAaUMEHbIIEe 3HAYCHUS, TOYKHU
JKCTpEeMyMa.

I'padmueckass  unTepnpetanus. Ilpumepsl  QyHKIMOHANIBHBIX
3aBHUCMMOCTEl B pealbHBIX  Ipoleccax ©  SBJICHUAX.
Apudmernueckue onepanuu HaJl GQyHKIUSIMU.

Cnoxnas ¢yHkuus (kommosunusi). IloHATHE O HENPEpHIBHOCTH
GbyHKIUH.

O6parnbie Qpynkiuu. O6macTh onpeneneHuss U o0JacTh 3HAYCHUN
oOparnoit dynkiun. ['paduk obpatHoit pyHKIIMM

10

CamocrosiTesibHast paboTa 00y4arOIIMXCH:

O3HakOMJIEHHE C TIOHSATHEM TapMOHUYECKUX KoieOaHuil u
MpUMEpPaMu TAPMOHUYECKHUX KOJICOAHUH ISl ONKCAHMS TPOILIECCOB
B (hu3mKe U Ipyrux o0JIacTsIX 3HAHUS.

CrnosxeHue TapMOHUYECKUX KOJICOaHUH.

Tema 3.2
CreneHHble,
NMoKa3aTeJibHbIC,
Jorapupmuuyeckue
"
TPUTOHOMETpHYeC
KHe (pyHKI UM,
Oo0paTtHble
TPUIOHOMETpHYEC
KHe PYHKIUH

Conep:xanue yueOHOro MaTepuasia

15

Omnpenenenus GyHKINNA, X CBOHCTBA U TPa(UKH.

[TpeoOpazoBanus rpadukos. [lapannenbHblil epeHOC, CHMMETPHS
OTHOCHUTEIIEHO OCeH KOOpAWHAT W CHUMMETPHS OTHOCHUTEIFHO
Hayajga KOOpPAMHAT, CUMMETpPHUS OTHOCHUTEJIBHO MpsMOH Y = X,
pacTshHKeHHE M CKaThe BIOJIb OCel KOOPIMHAT.

HpaKanecmle 3aHATHUSA

1| Ilpumepsl 3aBHUCHMOCTEH MEXAy INEPEMEHHBIMU B peaJIbHBIX
mpoueccax M3 CMEXKHbIX JUCHMIUIMH. OmnpeaeneHue (QyHKUIUM.
IToctpoenne u uteHue rpapukoB ¢yHkumid. VccrnenoBanue
¢yakuu. CBoiicTBa JIMHEHHOW, KBaJpaTHUYHOM, KYyCOYHO-
JUHEWHOW M JpoOHo-nuHelHol QyHkuuil. HMccnenoBanue
¢ysakuu. HenpepsiBHbIe U nepuoanyeckue ¢pyHkiuu. CBoiicTBa
u rpaduKH CHHYyca, KOCHHYCa, TaHI'€HCAa M KOTaHIEHca.
OOpatHple  (QyHKIMH U HUX  TpadUKH. ObpatHbie
TpuroHomerpuyeckue ¢ynkuuu. IlpeoOpasoBanus rpaduxa
¢bysakuu. "apmonnueckue konedanus. [Ipuknannele 3a1a4u.

2| TlokazatenbHble, JIOTapUPMUYECKHE, TPUTOHOMETPUUECKUE
ypaBHEHHUS U HEPABEHCTBA.

CamocrosiTesibHast padoTa 00y4arOIINXCH

O3HakOMJIEeHHE C TOHSATHEM TapMOHUYECKUX KojieOaHuil u
pUMEpPaMU TAPMOHUYECKUX KOJICOAHUHM AJISl ONKCAHMS MPOLIECCOB
B (husmKe U Ipyrux o0aacTsIX 3HaHUS.

CrnoxxeHne TapMOHHUYCCKHUX KOoJIeOaHHIA.




Panen 4 Hauajia MaTeMaTHY€CKOI0 aHAJIA3A

60

Tema 4.1

Hauajna
MaTeMaTH4YeCKoro
aHaJIM3a

Conep:kaHue y4eOHOIro MaTepuaa

60

[MocnenoBarenpHOCcTH. CrOCOOBI 3a/laHUs U CBOMCTBA YHCIOBBIX
MIOCJIEI0BATEIbHOCTEM.

[lonsTue o mnpenene mnocnenoBarenbHOCTUH. CylecTBOBaHHE
mnpeAesia  MOHOTOHHOM — OIFPAaHMYEHHOW  IOCJEN0BATEIBHOCTH.
CymmupoBaHue mocienoBareiapbHocTeld. beckoHeuHo yObIBaromiast
T€OMETPUYECKASI IPOIPECCUS U €€ CyMMa.

[IpousBonnas. IlomsTie o0 npouwsBOgHOW  (YHKIHMH, €€
F€OMETPUUYECKHI U (PU3NUECKHUI CMBICI. Y paBHCHUE KacaTeIbHOU K
rpaduKy QyHKIHH.

[Ipon3BogHbIE CYyMMBI, pa3HOCTH, IPOU3BEIACHUS, YAaCTHBIE.
[Tpon3BoHBIE OCHOBHBIX AJIEMEHTAPHBIX ()YHKIIUH.

[IpuMeHeHne TPOM3BOAHOM K HCCIACAOBaHHIO (QYHKIUA U
nocrpoeHnto rpagukoB. I[IpowsBoaHble 0o0paTHOW QYHKIMH U
KOMITO3UIIUHU (PYHKITHH.

[Ipumepbl  UCHONAB30BaHUS MPOU3BOAHOM  JUISI  HAXOXACHUS
HaWjlyyllero peleHuss B  MNPUKIAAHBIX  3ajgadax. Bropas
MPOU3BO/IHAS, €€ TCOMETPUYECKUH W  (UBWYECKHIA  CMBICI.
HaxoxzaeHue ckopocTH uisi Ipoliecca, 3aJaHHOro (QopMysod u
rpaduKoOM.

[lepBooOpaznas u wuHTerpan. llpuMeHeHue ompeneneHHOro
MHTErpaa Juis HaXOXKIACHUs IJI01aA1 KPUBOJIMHENHOMN TpaneuH.
®opmyna Herorona-JleitOnuna. [IpuMepsl npruMeHEeHUs WHTErpaia
B ()M3HKE U TEOMETPHUHU.

36

IlpakTnyeckue 3aHATHA

1| Yucnosas nociaenoBareiabHOCTb, CHOCOOBI €€ 3a/1aHus,
BBIUMCIICHUS WICHOB I0cienoBaTenbHocTH. [Ipenen
1ocJe10BaTelbHOCTH. beckoHeuHO yObIBaromast
reoMeTpHUYecKas MPOrpeccusl.

2 | TIpow3BoaHAas: MEXaHUYECKHIA U TEOMETPUUECKUN CMBICIT
MIPOU3BOJHOM.

3| YpaBHeHue kacatenbHOU B 001meM Buze. [IpaBuina u hopmyst
muddepeHpoBanus, TabIUIA TPOU3BOIHBIX 3JIEMEHTAPHBIX
¢yskuil. MccnenoBanue GyHKIIMHM ¢ TOMOUIBIO IPOU3BOJHOM.
Haxoxxaenne HanOobIIero, HAMMEHbIIET0 3HAYSHUS U
9KCTPEMaJIbHBIX 3HaYCHUH (PYHKIUU.

4| Nnrerpan u neppooOpasznas. Teopema Herorona-Jlei6Huma.
[IpumeHeHne UHTETpata K BEIYUCICHUIO (PH3MUECKUX BEIUYNH U
IJIOLIAIEN.

CamocrosiTesibHast paboTa 00y4arOIINXCH:

IIpumepbl  MCHONB30BaHUS NPOU3BOAHOM  JUISI  HAXOXACHHUS
HaWIYYIIero pelmeHus B IPUKIaJHbIX 3a/1a4ax.

Bropas mpousBogHas, ee T€OMETPUUYECKUN U (PU3UUECKUH CMBICIH.
Haxoxzaenue ckopocTu [uisl mpoliecca, 3aJaHHOTO (GopMylol u
rpauKoM.

[Tonstue nuddepennuana u ero NPUIOKEHHUS.

20




Pa3nen S YpaBHeHUs M HepaBeHCTBaA

30

Tema 5.1 Coaep:kaHue y4e0HOro MaTepuaa 30
YpaBHeHus u YpaBHeHUs u CUCTEMBI YpaBHEHUM. PaunonainsHsle, 17
HepaBeHCTBa UppalMOHalibHbIe,  IOKa3aTelbHblE W  TPUTOHOMETPUYECKHE
YPaBHEHUS U CHCTEMbl. PABHOCWJIBHOCTb YpaBHEHUMH, HEPABEHCTB,
CUCTEM.
OcHOBHbIE NpUEMBbl UX pelIeHUs (pa3IoKEHUE HAa MHOMKUTEINH,
BBEJICHUE HOBBIX HEU3BECTHBIX, TIOJCTAaHOBKA, TIpaduyecKuit
METO/I).
HepaBenctBa. PanmonanbHble, HppaliMOHANIbHBIE, TOKA3aTEIbHbBIE U
TPUrOHOMETpUUECKHE HepaBeHCTBA. (OCHOBHBIE IPUEMBI HX
peuieHusl.
Hcnonp3oBaHne CBOWCTB U TpapuKoB (PYHKIUH NpH pPELICHUU
ypaBHEHUW W HepaBeHCTB. MeTon wHTEepBasioB. M300pakeHue Ha
KOOPAMHATHOW IUIOCKOCTM MHOYKECTBA PEIUIEHUHW YPaBHEHHU U
HEPABEHCTB C IByMs IEPEMEHHBIMU U UX CUCTEM.
[Ipuknanueie 3anaun. [IpumeHeHne MaTeMaTUUECKUX METOAOB IS
pelIeHUs coAepKaTeNbHbIX 33/1a4 U3 Pa3IMYHbIX 00IacTell HayKu U
NpakTUKU.  VHTepmperanusi — pe3yibrara, y4eT  peajbHBIX
OTpaHUYCHUH.
IIpakTHYeckue 3aHATHS 3
1| Kopuu ypaBHeHui. PaBHOCUIIEHOCTD YpaBHEHU. 1
[IpeoOpazoBanne ypaBHEHUI.
2 | OcHOBHBIE ITPUEMBI pelIeHUs ypaBHeHUI. Pemenne cucrtem 1
YpaBHEHUMU.
3| HUcnonb3oBanue cBOWCTB M TrpadukoB (GYHKIHUH A1 pEHICHUS 1
YpaBHEHUHN U HEPABEHCTB.
CamocrosiTesibHas padoTa 00y4arOIIHUXCH 10
N3o0paxenue Ha KOOPAMHATHOM TUIOCKOCTH MHOKECTBA pEIICHUMN
YpaBHEHUI U HEPABEHCTB C ABYMS IEPEMEHHBIMHU U UX CUCTEM.
Pa3nen 6 KomOunaropuka, cTaTHCTHKA U TE€OPHsI BepPOSITHOCTEl 36
Tema 6.1 Duementnl | Coaepaxanue y4eOHOro MaTepuaJia 18
KOMOUHATOPUKH OcHOBHbIE MOHATHS KOMOMHATOPHKHU. 3a/aydl Ha IOJACYET YHcIa 12
pa3MeIleHN, TepecTaHOBOK, coueTaHuid. PemeHue 3amau Ha
nepebop BapuantoB. dopmyna OunHoma Hrerotona. CgoiicTBa
OMHOMUHANBHBIX Kod(hdunmenTo. Tpeyronpauk [lackans.
CamocrosiTesibHass padoTa 00y4arOMIMXCH 6
Pa3zmemienusi, coueranuss u nepectaHoBkU. buHom HproToHa U
tpeyronbHuK [lackans. [Ipuknanssie 3agaun.
CxeMbl TOBTOPHBIX UCTIBITAaHWN bepHymu.
Tema 6.2 Coaepxkanue y4eOHOr0o MaTepuaa 6
JuemMeHThI Teopur | CoObITHE, BEpPOSTHOCTH COOBITHS, CIIOXEHHE W YMHOXXCHHE 4
BEPOATHOCTH BeposTHOCcTe!. [loHsATHE O HE3aBUCUMOCTU COOBITHIA. JlMCKpeTHas
cllydaiiHas BeJIMYMHA, 3aKOH €€ pacrpeesieHusl.
HucnoBble XapaKTEPUCTUKU JUCKPETHOM CIyYalHOM BEJIMYMHBI.
[ToHsiTHe 0 3aKOHE OOJIBLINX YHCET.
CamocrosiTesibHast padoTa 00y4arOIIMXCH 2

Pa3zmemienus, coueranusi u nepectaHoBkd. buHom HbroToHa u
TpeyroabHukK [lackand. [Ipuknagseie 3agauu.
CxeMbl NOBTOPHBIX HCNIbITaHNK bepHymn.

10




Tema 6.3
J1eMEeHThbI
MaTeMaTH4YecKoi
CTATHCTHKH

Conep:xanue yueOHOro MaTepuaJa

12

[IpencraBnenne maHHBIX (TaONMIBI, JOUAarpamMmbl, TpaduKH),
reHepalbHass COBOKYITHOCTh, BHIOOpKa, cpeaHee apuMeTHIECKOoe,
MeraHa.

[TonsTne o0 3amadyax MaTeMaTUYECKOM CTaTUCTUKU. PemieHue
MIPAKTUYECKHX 33]]a4 C IPUMEHEHHUEM BEPOSTHOCTHBIX METOJIOB.

HpaKTI/I‘IGCKI/Ie 3aHATHSA

1| HUcropus pa3Butus KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH U
CTaTUCTHUKH U MX POJIb B PA3JIMUHBIX chepax ueroBeuecKoi
xu3HenesTensHocTH. [IpaBuna komOunaTopuku. Permenue
KOMOMHATOPHBIX 3a7a4y. PazmMerienue, coueTanus u
nepectaHoBkU. bunom Herorona u tpeyronsHuk Ilackans.
[IpuknanHble 3a1a4u.

2| Kmaccuueckoe onpeneneHue BEPOSITHOCTH, CBOICTBA
BEpPOSITHOCTEM, TeopeMa O CyMME BEpOSATHOCTEH. Bbruucienue
BepoaTtHocTel. [Ipukiianusie 3agaun. [IpencraBnenre 4ncioBbIX
naHHbIX. [IpuknagHeie 3anayn.

CamocrosiTesibHast paboTa 00y4arOIIMXCH:

Pasmemienus, coueranuss M nepectaHoBkM. buHoMm HeioToHa u
tpeyroapauk [Tackand. [IpuknanHeie 3a1auu.

CxeMmbl NOBTOPHBIX UCTIbITaHUHN bepHyiu.

Paspnen 7 I'eomerpus

99

Tema 7.1 Ilpsimble
U II0CKOCTH B
NMPOCTPAHCTBE

Coaep:xaHue y4eOHOro MaTepuaJia

30

B3anmHOe pacnosioxkeHue [ByX HpsMBIX B  IPOCTPAHCTBE.
[TapamnensHOCTh  TIpsAIMOM W TwWIOCKOCTU.  [lapauienbHOCTH
miockoctel.  IlepneHAuKyIIpHOCT, NPSAMOM U IJIOCKOCTH.
[lepnienaukynsip © HAKJIOHHAasA. YTOJI MEXAY MNOpSIMOH H
IJIOCKOCTBIO. JIBYrpaHHbIA Yroi. Yroil MeEXIy IJIOCKOCTSIMHU.
[lepneHMKyYIAPHOCTD JBYX IUIOCKOCTEN.

I'eomerpuueckue npeodpa3zoBaHUs HMPOCTPAHCTBA: MapalIeIbHBIN
MIEPEHOC, CHMMETPHUSI OTHOCUTENIBHO IIJIOCKOCTH.

[TapannensHoe  mpoektupoBanue. [lmomane  OpTOroHaJbHOU
npoekuuu. M3o6paxeHne npocTpaHCTBEHHBIX (GUryp.

16

IIpakTHYecKHe 3aHATHS

[Ipyu3Haky B3aMMHOTO PaCHOJIOKEHUS MPSAMBIX. YTOI MEXKIY
npsiMbIMU. B3auMHO€ pacnosiokeHue NpsMbIX U MIIOCKOCTEH.
1| lepnenauKynsap U HAKJIIOHHAS K TIOCKOCTH. YTOJI MEXITY
MPSIMOM M TUIOCKOCTHIO. TeopemMbl 0 B3aMMHOM PaCIIOI0KEHUH
NPAMON U TNIOCKOCTH. Teopema 0 TpeX NeprneHaAnuKyIspax.

-

[Ipu3Haku u cBOMCTBA NMapajlIeIbHbIX U MEPIEHIUKYISIPHBIX
IJIOCKOCTEN.

PaccrosHue oT TOUKH A0 IIJIOCKOCTH, OT HpHMOﬁ J0 IIIIOCKOCTH,
3 PaACCTOAHUEC MEXKAY IINTOCKOCTAMHU, MEKIY CKPECIINBAIOIIUMUCS
MPpSAMBIMHA, MCKAY ITPONU3BOJIbHBIMUA (pI/II‘ YpaMHu B IIPOCTPAHCTBC.

[TapamrensHOE IPOEKTUPOBAHKE U €r0 CBOWCTBA. Teopema o
4 | myomaayu opTOroHaJIbHON MPOEKIIMY MHOTOYTOJIbHHKA.
B3aumHoe pacnonoxeHne NpocTpaHCTBEHHbBIX (PUryp.

CamocrosiTesibHast padoTa 00y4arOIIMXCH

BekTopHoe 3a1aHne NpsSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
[IpaBuiibHBIE U TONTYIPaBUIIbHBIE MHOTOIPAaHHUKHU.
Konunyeckue ceueHus 1 UX NpUMEHEHUE B TEXHUKE.
[TapaienpHOE IPOEKTUPOBAHHKE.

10
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Tema 7.2
MHoOrorpaHHuKHu

Conep:xanue y4eOHOIro MaTepuasa

12

Bepmunb,  peGpa, TrpaHm  MHororpaHHuka.  Pa3Beptka.
MHororpanssle yribl. Belmykisle MHOrorpaHHuku. Teopema
Ditnepa.

IIpusma. Ilpsmas u HakinoHHas npusma. IIpaBunpHasg npusMma.
[Tapannenenunen. Kyo.

IInpamupa. IlpaBuinbHasgs nupamuga. YcedeHHas NHMPaMHIA.
Terpasap.

Cummerpuu B KyOe, B apajljiesICIuIe e, B IPU3ME U MUPaAMUJIE.
CeueHus Ky0a, IpU3MBI U TUPAMUJIBI.

[IpencraBnenue o MpaBHIIBHBIX MHOTOTPaHHUKAX (TETpa’ipe, Kyoe,
OKTa3zipe, JOJACKadIpe U UKOCadIpe).

CamocrosiTesibHas padoTa 00y4arOIIHUXCH !

BexTopHoe 3ajaHue NpsMbIX U TIOCKOCTEH B TPOCTPAHCTBE.
HpaBI/IJ'H)HI)Ie H MOJYIIPaBHUJIbHBIC MHOTI'OIPAHHUKHU.
Konunyeckue ceueHus 1 UX MPUMEHEHUE B TEXHUKE.
[TapannenpHOE NPOEKTUPOBAHUE.

Tema 7.3 Teaau
MOBEPXHOCTH
BpallleHHs

Conep:xanue yueOHOro MaTepuasa

Hunuaap u koHyc. YcedeHHbI KoHyc. OcHoOBaHME, BBICOTA,
O0KOBast MOBEPXHOCTb, 00pa3yrolas, pa3pepTka. OceBble CeUeHUs U
CCYEHUS, IIapajlIeIbHbIE OCHOBAHUIO.

Hlap u cepa, ux ceuenus. KacarenpHast a0ckocThb K chepe.

CamocrosiTesibHas padoTa 00y4arOIIHUXCH

BekropHoe 3a1aHue NpsMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
[IpaBuibHBIE U TOJTYIIPaBUIIbHBIE MHOTOIPAaHHUKHU.
Konunyeckue ceueHus 1 UX NPUMEHEHUE B TEXHUKE.
[TapanienbHOE NIPOEKTUPOBAHUE.

Tema 7.4
HU3mepenus B
reoMeTpuu

Conep:xanue yueOHOro MaTepuasa

24

O06mwem u ero u3mepenue. MHrerpansHas ¢popmyna o0bema.
@opmynel  o0beMa Ky0a, TPSIMOYTOJBHOTO Mapajliesienurea,
npu3Mbl, muiaMHApa. DopMmynsl obdbeMa NHUpaMHIbl U KOHYCA.
@opMyIIbl IUIONIAAN TOBEPXHOCTEH IWIMHAPA U KOHyca. POopMyIibl
o0beMa Imapa u Imiouaau cepsl.

[Tonobue ten. OTHOLIEHUS IUIOLIAAEH MOBEPXHOCTEM M 00BEMOB
110JI0OHBIX TeJ.

15

HpaKanecmle 3aHATHUSA

Paznuunbie Buabpl MHOTOTpaHHUKOB. VX n300pakenus. CeueHus,
pa3BepTKu MHOrorpanHuKoB. [onaas moBepxuoctu. Buast
CUMMeTpHH B pocTpancTBe. CUMMETPHS TEN BpallleHUs U
MHOTOTPAaHHUKOB. BeIuucienne miomanei u 00beMoB.

CamocrosiTesibHast padoTa 00y4arOIINXCH

BekropHoe 3a1aHne NpsSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
[IpaBuiibHBIE U TOTYIPaBUIIbHBIE MHOTOIPAaHHUKHU.
Konunyeckue ceueHuns 1 UX NpUMEHEHUE B TEXHUKE.
[TapannenpHOE NIPOEKTUPOBAHHUE.

12




Tema 7.5 Coaeprxkanue y4eOHOr0 MaTepuaJa 24
Koopaunartsl un [IpsiMmoyronpHas (IekapToBa) cUcTeMa KOOPAWHAT B IPOCTPAHCTBE. 14
BEKTOPBI dopmyna pacCTOSHUS MEXAY BYMsI TOUKaMHU. Y paBHEHUsI Cephl,
TJTIOCKOCTH M TIPSIMOM.
Bextopsl. Moaynbs BekTtopa. PaBeHcTBO BekTOpoB. CloxeHHE
BEKTOPOB. Y MHOKCHHE BEKTOpa Ha 4MCIIO. Pa3noxeHue BeKTopa 1o
HaIpaBJICHUSM. YTOJI MEX1y AByMs BekTopamu. [Ipoekuus BekTopa
Ha ock. Koopaunats! Bekropa. CkansipHOEe NIPOU3BEICHUE BEKTOPOB.
Hcnonp3oBaHne  KOOpAMHAT M BEKTOPOB IIPU  PELICHUM
MaTEMaTHUYECKHUX U MPUKJIAJHBIX 3a]1a4.
IIpakTHyeckune 3aHATHSA 2
Bexkropsl. [lelicTBus ¢ BeKkTopaMmu. JlekapToBa cuctema 1
KOOpJUHAT B IIPOCTPAHCTBE.
VYpaBHeHHE OKPYKXHOCTH, cpepsl, II0CKOCTU. PaccTrosiHue
MEXKY TOUKaMH. J[eMCTBHS C BEKTOpaMu, 3aJaHHBIMU
7| xoopauHataMmu. CkanspHoe pousBe/ieHe BEKTOpoB. BekTopHoe 1
ypaBHEHUE NIPSIMOM U INIOCKOCTH. Vcnonb30BaHuE BEKTOPOB MPH
JIOKa3aTeNIbCTBE TEOPEM CTEPEOMETPUHU.
CamocrosiTesibHas padoTa 00y4arOIIHUXCH 8
BekropHoe 3a1aHne NpsIMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
IIpaBuibHBIE U TOYIIPAaBUIIbHBIE MHOTOIPAaHHUKHU.
Konunyeckue ceueHus 1 UX NPUMEHEHUE B TEXHUKE.
[lapanienbHOE NIPOEKTUPOBAHUE.
Htoro 369

13




3 YCJOBUS PEAJIM3AIIAU PABOYEN TITPOI'PAMMBI JUCIIUITIINHBI
3.1 TpeGoBaHUsI K MUHUMAJbLHOMY MaTepHAJILHO-TEXHHYECKOMY 00ecniedeHUI0

Peanuzamust mporpaMMbl UCHMIUIMHBI TpeOyeT Hamuuus ydeOHoro kaOunera «KaOuHer
MaTEeMaTHKN .

OobopynoBanue yueoHoro kadounera «KadnHer MmaTeMaTuKN»:

Criennanu3upoBaHHas MeOeIb M CHCTEMbI XPAHCHUS

- Jlocka kiaccHast

- DKpaH

- Buneonpoekrop

- CtoJt yuurens

- Kpecno ans yuurens

- CTOJ1 y4eHUUYECKUH ABYXMECTHBIN

- CTyn yYeHUYECKUH -

Texuuueckue cpenctBa o0ydenus (pabouee MECTO yUUTEIs):

- KommbroTep yuuTtens, TM1IEH3HOHHOE IPOTPaMMHOE O0ecrieueHue

- CereBoii GuIbTp

- Kononku

OnektpoHHble cpenactBa obOydenms (CD, DVD, BuaeoduinbMbl, HWHTEpAKTUBHBIC IUIAKaTHI,
JTUIEH3MOHHOE TIPOrpaMMHOe 0OecrieueHue):

- DIIGKTPOHHBIE CPEACTBA OOYUCHHUS IS KAOMHETa MAaTeMATHKU

- Bugeodunbpmbr

JleMOHCTpaIMOHHBIC Y4eOHO-HATIISTHBIC TTIOCOOMS:

- KoMIiekT HarasAHbIX MOCOOUH 171t TOCTOSIHHOTO MCIIOJIb30BaHUS

- KoMImiekT 1eMOHCTpallMOHHBIX YI€OHBIX TaOIHII

3.2 UndopmauuonHoe odecrnieueHue 00yueHust
PEKOMEHIAYEMAS JIUTEPATYPA

OcHoOBHbIE HCTOYHHUKMH:

1. Bammaxos, M. Y. Maremaruka : anreOpa M Hadaja MaT. aHanu3a, reomerpus [Tekcr] : yue0.
nocobue / M. W. bammakos. - 3-e u3a. - M. : U1 "Akanemus", 2017. - 256 c. - (ITIO. OJ])

2. Bammakos, M.M. Maremaruka. IlpakTukym [DIeKTpoOHHEIH pecypc] : ydeOHO-TIPAKTHUECKOE
nocobue / M. U. bammmakos , C. b. Outuna. — M.: KnoPyc, 2021. — 294 c. — BOOK.RU

3. bammakos, M. U. Matemaruka [ DnekTpoHHBIN pecypc] : yueOHuk / M. U. bammakos. — MockBa
: KnoPyc, 2021. — 394 ¢. - BOOK.RU

4. boromonos, H. B. Anre6pa u Havana ananuza [DneKTpoHHBIA pecypc] : yued. mocooue / H. B.
Boromonos. — Mockaa : FOpaiit, 2020. - 240 c. - (I1O). - ObC FOpaiit

5. Teomerpus. 10-11 knaccel [Tekct] : yueonuk / JI. C. Atanacsan [u ap.].— M. : [Ipocsemenue, 2019.
-255c. - (MI'Y - mikozne)

6. I'yces, B. A. Maremaruka [DnekTpoHHbIH pecypce] : yueOHuk / B. A. I'yces, C. I'. I'puropses, C.
B. UBosruna. - 7-e usm., crep. - M.: UL "Akamgemus", 2019. - 416 c. - OBC «Axagemus»

7. Marematuka [DnekTpoHHBIH pecypc] : yueonuk / O. B. Tarapaukos [u ap.] ; mox obmr. pen. O. B.
TarapHukoBa. - Mocksa : FOpaiit, 2019. - 450 c. - 9bC KOpaiit

8. Marematuka [ DnekTpoHHBIH pecypc] : yueonuk / O. B. Tarapaukos [u ap.] ; mox obur. pen. O. B.
TarapHukoBa. - Mocksa : FOpaiit, 2019. - 450 c. - 9bC KOpaiit

s npenogaBaresiei
1. ®enepanbusblif 3akoH oT 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoit denepannm.
2. Ilpuxa3z Munucrepcta oopazoBanus u Hayku PO ot 17.05.2012 Ne 413 «O06 yTBepkaeHUA
(benepanbHOro roCyAapCTBEHHOT0 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro (MOJIHOT0) 00IIero
o00pazoBaHUs.
3. IIpuxa3z Munucrepcta oOpa3oBanus 1 Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHUU U3-
MeHeHui B [Ipuka3z Munucrepctsa obpazoBanus u Hayku Poccuiickoit @eneparuu ot 17.05.2012 Neo
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413 «“O06 yrBepxaeHNH GeaepaTbHOTO TOCYAapCTBEHHOTO 00pa30BaTeILHOTO CTaHAapTa CPEAHETO
(moHOT0) 00I1IeTO 00pa30BaHU ».

4. Tlpuka3z Muno6puayku Poccun ot 31.12.2015 Ne 1578 «O BHeceHnn n3MeHeHU B eaepaabHbIit
rOCyJapCTBEHHBIM 00pa30BaTENbHbIN CTAHIAPT CPEIHET0 00IIEro 00pa3oBaHus, YTBEPKACHHBIN
npuka3zoM MuHHCTEpCcTBa 0Opa3zoBanus u Hayku Poccuiickoit deneparuu ot 17 mast 2012 1. No 413»

5. Ipumepnas ocHoBHas 0Opa3oBaTesibHAs MPOrpaMMa CpeTHEro 001ero oopa3zoBanus, 0J00peHHas
perieHueM GeaepaibHOro0 Y4eOHO-METOAMYECKOT0 O0BEANHEHUS 110 00IIeMy 00pa30BaHUIO
(mporoxon ot 28 utons 2016 1. Ne 2/16-3).

6. Ilucemo JlemaprameHnTa rocyapCTBEHHON MOTUTHKH B cepe MOATOTOBKH PabOYNX KaapOB U
JITO MunucrtepctBa oobpazoBanus U Hayku PO ot 17.03.2015 Ne 06-259 «Pexomenaanuu mo
OpraHU3aIMH MOTYyYSHUS CPEIHEro 00IIero 00pa3oBaHus B MpeJiesiaX OCBOSHUS 00pa30BaTeIbHbBIX
MPOrpaMM CpeHEro npodecCuoHaIbHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIero 0Opa3oBaHus ¢
y4eToM TpeboBaHMi (eepaTbHbIX TOCyIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJTy4aeMOi
npodeccuu WM CnenualbHOCTH CPEIHEro Mpo(hecCHOHaNTBbHOT0 00pa30BaAHUD.

7. bammakoB M.M. MaremaTuka: KH. IJisl IpernoiaBaresis: MeTo. nocooue. - M., 2013.

HNuTrepHeT-pecypcsl

wwwe.fcior.edu.ru (MuapopMaroHHble, TPCHUPOBOYHBIC M KOHTPOJIbHBIC MATCPHATIBI).
www.school-collection.edu.ru (Eaunas xosekiuu U poBbIX 00pa30BaTEIbHBIX PECYPCOB).
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMA AUCHUIIJINHBI

KoHTposib ¥ OIlIEHKa Pe3ysIbTaTOB OCBOCHMSI JMCIIUIUIMHBI OCYIIECTBIIICTCS IPEroiaBaTeiieM B
MPOLIeCCe TPOBEACHMS MPAKTUYSCKUX 3aHSATHI, TECTUPOBAHUS, a TAKXKE BBIMOJHEHUS OO0YJarOIIUMUCS
3aJIaHHAH 711 CAaMOCTOSITEIbHOW pabOThI (MHIMBHUIYAIbHBIX 33aJIaHUM, IPOCKTOB, UCCIICIOBAHUN U TIP.).

Pe3ysabTarsl 00yyeHus

@opMBbI M METOAbI KOHTPOJIS U OLlEeHKH
pe3yJabTaToB 00y4eHHsl

MeTanpeaMeTHble pe3yJibTaThI:

- YMEHHE CaMOCTOSITEIbHO OMPEACISATh LU
JIESITETLHOCTH M COCTABIIATH IUIAHBI
NEeSATEIbHOCTH; CAMOCTOSATEIBHO OCYIIECTBIISTD,
KOHTPOJIMPOBATHh U KOPPEKTUPOBATH
JIeITEIILHOCTD; UCIIOJIB30BaTh BCE BO3MOKHBIC
peCypChI I TIOCTUKEHUS ITOCTABJICHHBIX LIEJIei
U pealiu3alyu MJIaHOB JIEATeNIbHOCTH; BHIOMPATDH
YCHEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYAIUAX;
- YMEHHUE MPOAYKTUBHO OOIIATHCS U
B3aUMO/ICHCTBOBATH B MPOIECCE COBMECTHOM
NEeSATEIbHOCTH, YIYUTHIBATH TTO3UIIUN JPYTHX
YYaCTHUKOB JEATEIbHOCTH, 3PPEKTUBHO
pasperath KOHQIHKTHL;

- BIIaJICHHE HaBbIKaMU MTO3HABATENIbHOM, yueOHO-
HCCIIE0BATEIIbCKON M MPOEKTHOM A TEIHHOCTH,
HaBBIKAMH pa3peIIeHus MpooieM; CriocOOHOCTh
Y TOTOBHOCTB K CAMOCTOSITEJIbHOMY TTOUCKY
METO/IOB pElICHUs TPAKTUYECKUX 3a/ad,
MIPUMEHEHHUIO PA3JIMYHBIX METOOB MO3HAHUS;

- TOTOBHOCTB U CIIOCOOHOCTH K
CaMOCTOSITENIbHON MH(POPMALIMOHHO-
IMO3HABATEIbHON JIeITSIbHOCTH, BKIIFOYas
yYMEHUE OPUEHTHPOBATHCS B PA3ITMUHBIX
MCTOYHUKAX UHPOPMAINH, KPUTHIECKH
OIICHUBATh U UHTEPIPETUPOBATH HH(OpMaIHIO,
MOJIY4aeMYI0 U3 Pa3IMYHbIX UCTOYHHUKOB;

- BJIQJICHUE SA3BIKOBBIMH CPEJICTBAMH: YMEHHE
SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOK TOUKY
3pEHMUsI, UCTIOIB30BATh a/IEKBATHBIC SI3bIKOBBIE
CpENCTBa;

- BJIaJICHUE HaBBIKAMU IT03HABATEILHOMN
pedeKcuu Kak OCO3HAHUS COBEPIIAEMBIX
JIEWCTBUN U MBICIUTEIIBHBIX MTPOLECCOB, UX
pe3yAbTaTOB M OCHOBAHMM, TPAHUI] CBOETO
3HAHHUA ¥ HE3HAHMS, HOBBIX IO3HABATEILHBIX
3a/1a4 ¥ CPEJICTB JUISl UX IOCTHKEHUS;

- IIEJICYCTPEMJICHHOCTD B IMOMCKAaX U MPUHSATUU
pelieHnid, Cooopa3uTeNbHOCTh U HHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHUM;
CIOCOOHOCTH BOCIIPUHUMATDH KPACOTYy H
TapMOHHUIO MUDA.

- BBIINOJIHEHUE U 3aIUTa UHINBUYaTEHOTO
IpoeKTa

- BBIIIOJIHCHHC U 3allUTa UHAWNBUAYAJIbHOT'O
IIPOCKTa

- BBIMOJIHEHUE U 3alIUTa UHIUBUAYAIBHOTO
IpOoeKTa

- BBIMOJIHEHUE U 3alIUTa UHAUBUAYAIBHOTO
MIPOEKTa

- BBIIIOJIHEHUE U 3aIlIMTa UHANBUIYaJIbHOTO
IIPOEKTa

- BBIIIOJIHCHHUC U 3alllUTa UHAWNBUAYAJIbHOT'O

IIPOEKTa

- BBIMIOJIHEHUE U 3aIIMTa UHAWBUIYaJIbHOTO
MIPOEKTa

IIpeameTHbIE pe3ybTAThI:

- ¢(hOpMUPOBAHHOCTD MPECTABICHUN O
MaTeMaTHKe KaK YaCTH MUPOBOMU KYJIbTYpbI U
MECTE MaTEMATUKU B COBPEMEHHOMN

- TCCTUPOBAHUC
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LIUBWIN3ALUH, CIOCO0aX OMUCAHUS SIBICHUH
peasbHOro MUpa Ha MAaTEMaTHUECKOM SI3bIKE;

- ¢(hOpMHUPOBAHHOCTb IIPECTABIECHUN O
MaTeMaTHYECKUX MOHATUAX KaK BaKHEHIIINX
MaTeMaTHYECKUX MOJENSIX, T03BOJISIOLINX
OIMCHIBATh U U3y4aTh Pa3HbIE NPOLIECCHI U
SIBJICHUSI; IOHUMaHUE BO3MOKHOCTH
aKCHOMaTUYECKOT0 IOCTPOEHUS
MaTeMaTHYeCKUX TEOPHii;

- BJIAZICHHE METOJIaMU J10Ka3aTeIbCTB U
QJITOPUTMOB pEILEHUs], yMEHUE UX IPUMEHSTH,
IIPOBOJUTD JTOKA3aTEIbHbBIE PACCYKICHUS B XO/€
peleHus 3a1a4;

- BJIaJICHUE CTaH/IAPTHBIMU NIPUEMAaMHU PELICHUS
palMOHANIBHBIX U UPPALMOHATIBHBIX,
MOKa3aTeJIbHbBIX, CTEIICHHBIX,
TPUTOHOMETPUUECKUX YPAaBHEHUIN M HEPABEHCTB,
UX CHCTEM; UCIIOJIb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX [IPOrpamMM, B TOM UHUCIIE TS
MIOMCKA MYTH PELICHUs] U WIUTIOCTPALluN
pelleHys ypaBHEHHH U HEPaBEHCTB;

- ¢(hOpMUPOBAHHOCTH MPECTABICHUNA 00
OCHOBHBIX OHATHUSAX MaTEMaTHUECKOT0 aHaJIN3a
U UX CBOMCTBAxX, BJIa/ICHUE YMEHUEM
XapaKTepu30BaTh MOBeCHUE (DYHKIINH,
HCII0JIb30BAHNE NIOJYYEHHBIX 3HAHUH [
OIMCaHMs U aHaJIM3a pealibHbIX 3aBUCHUMOCTEH;

- BJIaJICHUE OCHOBHBIMU TOHSATHSIMH O TUIOCKUX U
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTypax,
MX OCHOBHBIX CBOMCTBaX; c(hOPMHPOBAHHOCTH
YMEHUS pacro3HaBaTh Fr€OMETpUYECKHEe (PUTYPBI
Ha YepTekax, MOJAEIAX U B peaiIbHOM MHPE;
MPUMEHEHHE U3YYCHHBIX CBOWCTB
reoMeTpUUYecKux GUryp u GopMyi 1Jisd pereHus
reOMEeTPHUECKUX 3aJau 1 3a/]1a4 C MPaKTHUECKUM
COJIep>KaHUEM;

- ¢(hOpMHUPOBAHHOCTD MPECTABICHUN O
rpoleccax U BJICHUSIX, UMEIOLINX
BEPOSITHOCTHBIN XapakTep, CTATUCTUYECKUX
3aKOHOMEPHOCTSX B pealbHOM MHUPE, OCHOBHBIX
MOHATHUSX JIEMEHTAPHON TEOPUHU BEpOSITHOCTEH;
YMEHHUH HaXOJUTh U OLIEHUBATH BEPOSTHOCTH
HACTYIJIEHUs COOBITUH B MpOCTEHIIINX
MPAKTUYECKUX CHTYaIlUsX U OCHOBHBIC
XapaKTePUCTUKH CITy4aifHbIX BEJIMYUH;

- BJIaJICHHE HaBbIKaMU UCIIOJIb30BaHMUS TOTOBBIX
KOMIBIOTEPHBIX IPOTPaMM IIPU PELICHUH 3a/1a4.

- MpoBepoYHas paboTa

- IpoBepoYHas padboTa

- IpoBepoyHas padboTa

- IpoBepoyHas padoTa

- IpoBepoyHas padoTa

- TCCTUPOBAHUC

- IpoBepoyHas paboTa

CocraBurenb.

ITaBmoBa A.A., mpemogaBaTenb
(moamuce) (1OIHKHOCTB)
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