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[Macnopt pabouyeii mporpamMMbl TUCIUIUTUHBI

CrpyKTypa u conepskaHne JUCIUIITINHBI

VYcnoBus peanuzaiyu paboueil mporpaMmbl AUCHUTLTHHBI
KoHTpoIb 1 OLIEHKA pe3yNIbTaTOB OCBOEHUS NUCLUIUIHHBI



1. ITacnopT padoueii nporpaMmMsbl 1M CHHIIIHHbI

1.1. ObsacTh NPpUMEHEeHHUsI NPOrPaMMBbI

PabGouass mporpamMma JUCHMIUIMHBI — SBJSETCS 4YacTbi0 MPOrpaMMbl MOJATOTOBKHU
cnenuanucToB cpeanero 3BeHa B coorBeTcTBUU ¢ OI'OC CIIO no cnenumansHocTH 15.02.10
MexaTpoHuKa ¥ MOOMJIbHAS POOOTOTEXHUKA (10 OTPACIISIM).

1.2. MecTto AMCUMIUIMHBI B CTPYKType HNPOrpaMMbl HOATOTOBKH CHENHMAJINCTOB
cpe/lHero 3BeHa

Jucuunnuza «Mamemamuka» BXOAUT B 010K 00111€00pa30BaTeIbHON MOATOTOBKH.

1.3. Lenu u 3aga4u JAUCHUIVIMHBI — TpPe0OBaHUSI K Ppe3yJbTaTaM OCBOCHHS
AUCHUTLIMHBI.

B pe3ynbraTe 0CBOSHUS NUCIUTUIMHBI O0YYaIONIHICS TOKEH 3HATh:

— 3HA4YCHUC MﬁTGMﬂTI/I‘-IGCKOfI HaYKI/I JJIA pGIHeHI/ISI 3aJa4, BOGHUKaIOIIUuX B TGOpI/II/I 141 HpaKTI/IKe;
— BO3MOXHOCTH HpI/IMeHeHI/ISI MATEMATUYCCKUX METOOAOB K aHaJmsy U HCCICIOBAHUIO
MIPOLIECCOB U SIBIICHUH B MPUPOJIE U OOIIECTBE;

— POJIb MPAKTHKH JJ1s1 HGOPMUPOBAHUS U PA3BUTHSI MATEMaTHUECKOW HAYKH; UCTOPUIO PAa3BUTHS
TTOHATHUS YUCIIA, CO3/ITaHUS MaTEeMAaTHUECKOTO aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH;
— YHHUBEpPCaJbHBI  XapakTep 3aKOHOB JIOTMKM MAaT€MAaTUYECKUX PpACCyXJICHUM, UX
MIPUMEHUMOCTH BO BCEX 00JIaCTIX YEIOBEUECKOU IeATeTLHOCTH;

— BEPOATHOCTHBIM XapaKTep Pa3IMYHBIX MPOIECCOB OKPYIKAIOIIETO MHUPA;

B pesynbraTe 0CBOGHUS IUCIMITIIMHBI 00YYatOUUics JOIKEH YMETh:

— BBINOJIHATH apU(PMETHUECKUe ACUCTBUS HAJ YHUCIAMH, COYeTas YCTHbIE U IHCHbMEHHBIC
MIPUEMBI, TIPUMEHEHUE BHIYHCIUTEIBHBIX YCTPOMCTB;

— HaXoJuThb NMPHUOIMKEHHbIE 3HAUCHHs BEJIMYMH M MOTPEIIHOCTH BBIYUCICHUH (a0comoTHaAs U
OTHOCHUTEINbHAS); CPABHUBATH YUCIIOBBIE BHIPAKCHHUS;

— HaXOJUTh 3HAYCHUS KOPHS, CTENEeHH, Jiorapupma, TPUTOHOMETPUYECKHX BBIpAKCHUH Ha
OCHOBE OIpEJIeJICHUs,, HUCHONb3ysd INpU HEOOXOAMMOCTH BBIYHCIUTEIbHBIE YCTPONCTBA,
0JIb30BAThCS MPUOIMKEHHON OLEHKOM M MPUKUAKON NP MPAKTUYECKUX pacuerax;

— BBINOJIHATH NIPe0Opa30BaHUs BbIpAXKEHUH, MpUMeHss (OpMYJIbl, CBSI3aHHBIE CO CBOMCTBaMU
CTeTeHe, JTorapru(pMOB, TPHTOHOMETPHUECKUX (DYHKITHIA;

— WCTIONB30BaTh TNPHOOPETCHHBIC 3HAHUS M YMEHUS B TPAKTHUECKOW JCSITEIBHOCTH U
MOBCEJTHEBHOM JKM3HU Il NPAaKTUYECKUX pacdyeToB Mo ¢opmynaM, BKIOYas (HOpMyIbl,
COJIepIKAINE CTETICHU, PaIUKaIIbl, JOTapu(PMbl U TPUTOHOMETPHUECKUE (YHKIUH, HCIIOIB3YS
[P HEOOXOTUMOCTH CIIPABOYHBIE MAaTepHAaIIbl U MPOCTEHIIINE BHIYUCIUTEIBHBIE YCTPOHCTBA.

— BBIYUCIATH 3HAYCHHE (QYHKUUH 110 33aJaHHOMY 3HAUCHHIO apryMeHTa IpH pPa3ITUYHBIX
croco0ax 3aaHust QyHKIINH;

— OIpeleNATh OCHOBHBIE CBOMCTBA YHCIIOBBIX (DYHKLUH, WITIOCTPUPOBATh UX Ha Tpadukax;

— CTpOUTH TpauKH W3YYEHHBIX (YHKUIUH, WIUIIOCTPUPOBaTh MO TrpaduKy CBOHCTBa
3JIEMEHTapHbIX (QYHKIMH;

— HCIIOJIb30BaTh MOHATHE (DYHKIMU 7Sl OMMCAHUS M aHAJIN3a 3aBUCUMOCTEH BEIMYMH;

— HaXOJUTh MPOU3BOIHBIC FIEMEHTAPHBIX (DYHKIIHIA;

— WCTIOJIB30BaTh MPOU3BOAHYIO JIJIsl H3YYEHUSI CBOMCTB (PYHKIIUI M TIOCTPOCHUS TPaPHKOB;

— NPUMEHSATH NMPOU3BOAHYIO Ul NMPOBEJCHUs NPHOIMKEHHBIX BBIYMCICHUH, pellaTh 3aJauu
MIPUKJIIAJIHOTO XapaKkTepa Ha HaXOXKJICHHE HAanOOJBIIEro M HAMMEHBIIETO 3HAYCHHUS;

— BBIYUCIIATH B MPOCTEUIINX CIyYasx IUIONIAd U 00BEMBI C MCIIOJIF30BAaHHEM OIPEIeIIEHHOTO
MHTErpana;



— pewmate  palMOHaJbHBbIE, IIOKa3aTelbHble, Jiorapu(MUUECKUe, TPUTOHOMETPUUECKHE
YpaBHEHHSI, CBOJSIIMECS K JMHEWHBIM M KBAJPATHBIM, a TAaK)Ke aHAIOTUYHbIE HEPAaBEHCTBA U
CHCTEMBI;

— UCIOJIb30BaTh TpaUuUECKUil MeTOJa pelleHHs YpPaBHEHUH M HEpaBeHCTB; HM300pakaTh Ha
KOOPJWHATHOM IJIOCKOCTH PEIICHUSI YPaBHEHUH, HEPABEHCTB M CUCTEM C JIByMsI HEU3BECTHBIMH;

— COCTaBJIATh U PEUIaTh YpaBHEHMsI U HEPABEHCTBA, CBSI3BIBAIOIINE HEU3BECTHBIC BEIWYHMHBI B
TEKCTOBBIX (B TOM 4YHMCJI€ MPUKIAIHBIX) 3a7auax.

— pemiath MPOCTEWIIME KOMOWHATOPHBIE 3aJadydl METOJOM Tepebopa, a Takke C
UCTIOJIb30BAaHUEM U3BECTHBIX (POPMYII;

— BBIYUCIATH B TPOCTEHIINX CIy4yasX BEPOSTHOCTH COOBITHH HAa OCHOBE IMOJCYETa YHCIa
HCXOJI0B;

— pacmo3HaBaTh Ha YEPTEKaxX M MOJEISIX MPOCTPAHCTBEHHBIE (JOPMBI; COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C UX OMHCAHUSIMH, N300PKESHUSIMH; ONMCHIBATH B3aUMHOE PACIOJIOKECHUE TPSIMBIX H
TUIOCKOCTEH B MPOCTPAHCTBE, apIyMEHTHPOBATH CBOM CYKJICHHS 00 3TOM pacloyIOKEeHUH;

— AHATU3UPOBATh B MPOCTEUIINX CIyYasiX B3aUMHOE PACTIOI0KEHHE 00BEKTOB B IPOCTPAHCTBE;

— m300pakaTh OCHOBHBIC MHOTOTPAHHUKH U TEJa; BBITIOIHATH YEPTEXKH 0 YCIOBHSAM 337ay;

— CTpPOUTH IpoCTeHIlne ceuyeHns KyOa, Ipu3Mbl, TUPaMHU/IbI;

— pewiath IJIAHUMETPUYECKHE U IMPOCTEHIINE CTEPeOMETPHUYECKUE 3aJauyd Ha HaXOXKICHUE
reOMEeTPUYECKUX BEJIMYMH (IUIMH, YTIIOB, TUIOIIaAeH, 00beMOB);

— HCIMOJIBb30BaTh IPU PEHIEHUH CTEPEOMETPHUECKUX 3ajad IJIaHHUMeTpudeckue (GakTel U
METOJIBI;

— TIPOBOJUTH JOKA3aTEIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4.

OcBoeHue coaepkaHus y4eOHOW  aucHUIUIMHBI  «MaTtemaTuka»  oOecreuynuBaeT
JOCTHKEHHE CTYJIEHTaMH CIEAYIOLUX PE3YJIbTAaTOB:
JIMYHOCTHBIX:

— c(OpMHUPOBAHHOCTh NPEACTABICHUI O MaTeMaTHKE KaK YHUBEPCAIIbHOM SI3bIKE

HayKH, CPE/ICTBE MOJICTTUPOBAHUS SIBJICHUI U MPOLIECCOB, UAESIX U METOJaX MaTeMaTHKH;

— NOHMMAaHHUE 3HAYMMOCTU MaTEMAaTUKH JIJIs1 HAYYHO-TEXHUYECKOTO Iporpecca,

c(OpMHPOBAHHOCTH OTHOILIEHUS K MaTeMaTHUKe KaK K 4acTu 0o0IeueIoBeuecKoi

KYJIbTYpPbI U€PE3 3HAKOMCTBO C UCTOPUEH pa3BUTHUS MaTEMATHKH, BOJIOLUEN

MaTEeMaTHYECKUX HJICH;

—  pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOTO  BOOOpa)XKeHWs,
QITOPUTMHYECKON KYJIbTYpPbl, KPUTUYHOCTH MBIIIUIEHUS! HA YPOBHE, HEOOXOAMMOM IS

Oyay1ieit npodeccCHoHaNbHOM NesSTeTbHOCTH, AJIs MPOJIOJDKEHUS 00pa3oBaHus U

caMmoo0pa3oBaHus;

— OBJIQJICHUE MATEMaTHUYECKUMH 3HAHUSMH U YMEHUSMH, HEOOXOJWMBIMU B
MOBCETHEBHOM JKU3HM, U1 OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYUHBIX JUCHUIUINH U

JUCLUIUIMH TPO(eCcCHOHANBHOTO IUKJIA, /Ui OTy4YeHus: 00pa3oBaHus B 001aCTsX,

He TpeOyIomuUX yriiy0JIeHHOM MaTeMaTHIeCKOW MOTOTOBKH;

— TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIo,

Ha MPOTSHKEHUH BCEH KU3HU; CO3HATEIbHOE OTHOIICHHUE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK yCIIOBHIO YCIIEUIHOM Npo(dhecCHOHaIbHON U O0IIECTBEHHOM JeSITeIbHOCTH;

— FOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSTEIbHONW TBOPUYECKON U OTBETCTBEHHOM

JESATENBHOCTH;

— TOTOBHOCTb K KOJIJISKTUBHOM paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMH B
00pa3zoBaTeIbHOM, 0OIIECTBEHHO MOJIE3HON, Y4eOHO-MCCIIe10BaTeNbCKON, TPOSKTHON U

JIpYTUX BUAaX AESITeTbHOCTH;



— OTHOLIEHHE K NPOPEeCCHOHATBHON JEATENPHOCTH KaK BO3MOXKHOCTU YYacTusi B
PEILIeHNH JIMYHBIX, O0IIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAIMOHAIBHBIX TPO0IIEeM;
MeTanpeIMeTHbIX:

— YMEHHE CAMOCTOSITENIBHO ONPEAEIIAT LN AEATEIBbHOCTH U COCTABIIATH IIJIaHbI

JeATEIbHOCTH; CaMOCTOSTENIBHO OCYILECTBIIATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH
NEeATENBHOCTD; UCIIOJb30BaTh BCE BO3MOXKHBIE PECYPCHI IS TOCTHXKECHUS

MIOCTABJICHHBIX LIeJIel U peau3aliy IUIaHOB I TeIbHOCTH; BEIOUPATh YCIEIIHbIE

CTPATETHHN B PA3JINYHBIX CUTYyaIUsX;

— YMEHHE NMPOJYKTUBHO OOIIATHCS M B3aMMOICHCTBOBATH B MPOLIECCE COBMECTHON

JeSITeNIbHOCTH, YYUTHIBaTh IMO3ULUU APYTUX YYACTHUKOB JESATENbHOCTH, 3((EKTUBHO
pasperiatb KOHQIUKTHI;

— BJIaJICHME HAaBbIKaMU MIO3HABATENbHOM, yueOHO-UCCIIeI0BATENLCKON 1 MMPOSKTHOM

JIeSITeIbHOCTH, HABBIKAMU pa3pelieHus mpooiem; cnocoOHOCTh M TOTOBHOCTD K

CaMOCTOSTEIBHOMY TIOMCKY METOJIOB PEIIECHUs PAKTUYECKUX 3a7a4, IPUMEHEHHUO

pPa3IUYHBIX METOJOB II03HAHMUS;

— FOTOBHOCTb U CLIOCOOHOCTH K CAMOCTOSITETbHOM HH(OPMALIMOHHO-T03HABATEIbHOM

JeATEIbHOCTH, BKIIIOYasi YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHHUKAX

uHbOopMaIuu, KpUTHYECKH OLIEHUBATh U UHTEPIPETUPOBATh HHPOPMAIIHIO, TTOTYyYaeMYyI0
U3 pa3JINYHbIX HCTOYHUKOB;

— BJIQJICHHE A3BIKOBBIMH CPEJICTBAMM: YMEHHE SICHO, JOTUYHO U TOYHO M3JIaraTh

CBOIO TOYKY 3pPEHUS, UCIIOJIb30BaTh aJICKBATHBIE A3BIKOBBIC CPECTBA;

— BJIaJICHME HAaBbIKaMU MO3HABATENbHOUN pedIeKCHUHN KaK OCO3HAHUS COBEPIIAEMBIX

JIEMCTBUN U MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YyIbTATOB U OCHOBAHUMN, IPAHMUII

CBOErO 3HaHMS Y HE3HAHMsI, HOBBIX MO3HABATEIbHBIX 3a/1a4 U CPENICTB IS UX

JOCTUKCHUS,;
— LIEJIeYCTPEMIICHHOCTh B OMCKAaX U MPUHATUU PELICHHUH, COOOpa3UTEeTbHOCTD U
UHTYULINS, Pa3BUTOCTH IIPOCTPAHCTBEHHBIX IIPEICTABIICHUN; CIIOCOOHOCTB
BOCIIPUHUMATh KPacoTy U TApPMOHHIO MUDA;
NpeIMeTHbIX:

— c(hopMHpPOBAHHOCTH MPECTABICHUN O MaTeMaTHKE KaK YaCTH MUPOBOU KyJIbTYpPbI

U MECTE MaTeMaTUKU B COBPEMEHHON IIUBMIIN3AIMH, CIIOCO0AX ONUCAHUS SIBICHUN

peaNbHOTO MUpPa HA MAaTEMAaTUYECKOM SI3BIKE;

— c¢(hopMUPOBAaHHOCTH MPEACTABICHUI O MAaTEMAaTUYECKUX MOHATHIX KaK BaKHEHIINX
MaTeMaTHYECKUX MOJEISX, MTO3BOJISIONINX ONMUCHIBATh U U3yYaTh pa3HbIe

IIPOLIECCHI U SIBJICHMS; IOHUMaHHE BO3MOXXHOCTH aKCUOMATHYECKOTO TIOCTPOEHUS

MaTeMaTHYECKNX TEOPHIL;

— BJIaZICHHE METOJIaMHU JI0KAa3aTeNIbCTB U AITOPUTMOB PELICHMSI, YMEHUE UX NPUMEHSATb,
MIPOBOAMTD JJOKA3aTeJIbHbIE PACCYKICHHSI B X0JI€ PELLICHUS 3a1a4;

— BJIQJICHUE CTaHJIAPTHBIMU IPUEMAaMU PELIEHUS PallMOHAIBHBIX U UPPALIMOHAJIBHBIX,

MOKA3aTeNbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX

CUCTEM; HMCIIOJIb30BaHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHCIE JJsl IOUCKA
IyTH PEIeHUs] U WITIOCTPALUU PELICHHs YPaBHEHUIM U HEPABEHCTB;

— c(OpMHUPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHATUAX MaTEMAaTHYECKOTO

aHaJIM3a M MX CBOICTBax, BJaJieHWE YMEHHMEM XapaKTepU30BaTh MoBeaeHHE (QYyHKIUH,
HCIIOJIb30BAaHUE TIOJIYUYEHHBIX 3HAHUH JUIsl ONTMCAHMsI M aHAJIM3a PealbHbIX

3aBHCHUMOCTEH;

— BJIaJICHHE OCHOBHBIMHU NOHSATHSAMHU O IUIOCKUX M NPOCTPAHCTBEHHBIX F€OMETPUUECKHUX
¢burypax, uX OCHOBHBIX CBOWCTBaxX; COPMUPOBAHHOCTh YMEHUS PAcliO3HAaBATh FT€OMETPUUECKUE
¢burypel Ha 4YepTekax, MOJENSIX U B pEaJbHOM MHpE; NPUMEHEHHE HW3YyYEHHBIX CBOMCTB
reoMeTpuyeckux QUryp u Gopmy i pereHus



TeOMETPUYECKHX 3a/1a4 U 3a]1a4 C IPAKTUYECKUM COJIECPKAHUEM;

— c(hOpMUPOBAHHOCTh TMPEACTABICHUI O TMpoleccax U SABICHUSAX, HMEIOIINX
BEPOSATHOCTHBIN XapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHUPE,

OCHOBHBIX HOHATHSX 3JIEMEHTAPHON TEOPUH BEPOSITHOCTEN; YMEHUN HAXOIUTh U

OLIEHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITHI B IPOCTEHIINX MPAKTUYECKUX

CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKH CIyYalHBIX BEJIUYHH;

— BJIAJICHAE HAaBBIKAMU UCIIOJIb30BaHUSA TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpU

pEIICHNN 3aJau.

1.4. KotnuecTBO 4acoB HA OCBOCHHME NPOrPaMMBbl JMCIHHUILIHHBI:
MakcuMasbHas ydeOHas Harpyska oOydaromierocs 328 yacoB, B TOM YHUCIIE:
oOs3aTenpHas ayAUTOpHAas Harpy3Ka odydvaromierocs 234 yaca.

2. CTpyKTYypa ¥ coep:KaHue TUCHHUIIIMHBI

2.1. O0beM yueOHOM AMCUMIIMHBI M BUABI Y4e0HO0#l padoThI

Bun yueGHOM paboThI O6bem yacoB

MakcumasbHas yuebHasi Harpy3ka (Bcero) 250
OO0s13aTenbHas ayuTopHas ydeOHast Harpy3ka (BCero) 226
B TOM YHCIIE:

JIEKIIAU 70

MPAKTUYECKHUE 3aAHATHUS 156
@OopMBI IPOMEKYTOYHOM aTTECTALMH 10 JUCLUIIINHE!
KonrposbHas pabora 1 cemecTp
9K3aMEH 2 ceMecTp




2.2. TemaTuyeckuii VIAH U COAEPKAHME JUCHUILTUHBI

HaunmenoBanme Coneprxanne yuyeOHOT0 MaTepuraa, JabopaTopHbie padOThI M MPAKTUIECKUE 3aHITHS, O0bem | YpoBeHb OCBOCHHS
pa3IesioB U TeM camocTosITeNIbHasl paboTa 00yJarImuXCsi, KypcoBasi paboTa (MIpOeKT) 4acoB
1 2 3 4
1 CEMECTP
BJIOK 1 AJITEBPA
BBenenue MaremaTuka B HayKe, TEXHUKE, SKOHOMHUKE, HHPOPMALMOHHBIX TEXHOJIOTHSIX 1 O3HaKOMUTEIBHBIN
NPAKTUYECKOM aesTeNbHOCTH. Llenn u 3a1aun n3yueHus: MaTeMaTUKU B YUPEKACHUAX
CcpeHero npoheCcCHOHAIBHOT0 00pa30BaHMs
Paznea 1. PazButue nonsitus o ynucjae. KopHu u crenenu 18
Tema 1.1. . 2
1. Lenble u paniioHanbHble yucia. JlecTBUTENbHbBIE YUCIa. N
Pa3BuTHe NOHATHA O PenponykTuBHBII
2. [TpubnmxeHHbIE BBIYUCICHUS. o
yncie. Kopun u . [IponyxTuBHBII
3. Kopenb cremnenu n > 1 u ero cBoiicTBa
CTeleH!
Tema 1.2. IIpakTH4Yeckoe 3aHATHE: 4
Crenenn ¢ 1. CreneHs ¢ palloOHAIbHBIM MTOKA3aTEJIEM U €€ CBOMCTBA. .
N [IponykTUBHBIM
PANHOHAJILHBIM 2. IloHsTHE O CTENEHH C IEHCTBUTEIBHEIM ITOKA3aTEJICM.
oKa3aTejieM H ee 3. CBoJiCTBa CTENEHU C IEHCTBUTEIbHBIM [TOKA3aTEIIEM.
CBOliCTBA.
Pa3znea 2. Jlorapu¢m u npeodpazoBaHne NpocTelNX BbhIPasKeHUI 28
1. Jlorapu¢m uucia. OCHOBHOE JOrapu(pMUIECKOE TOKIECTBO. 2 PenponykTuBHBII
2. Horapn(i)M MMPOU3BCJICHU, YaCTHOI'O, CTCIICHU,; NIEPEXO0] K HOBOMY OCHOBAHUIO. O3HaKOMUTEILHBIN
3. JlecATHYHBIN ¥ HATypaTbHBIN JIOTapU(MBI, YUCIIO €. PenpoyKTUBHBII
Tema 2.1. IpaKTHYECKHe 3aHATHIA: 8
Jlorapupm 1. Pemenue 3aganuii 1 ynpaxHeHUH, HAIPaBJICHHBIX HA (POPMHUPOBAHKE MTOHITHS IOy KTHBHEI
norapugma.
2. Pemenwne 3amanmii Ha yCBOGHUE CBOMCTB JIOTapU(PMOB, BEIUHUCICHHUE JCCATUIHBIX U
HATYPaJIBHBIX JIOTAPU(PMOB Ha KaJIbKYJIATOPE.
Tema 2.2. 1. I[IpeobpazoBaHust NPOCTEUIINX BbIPAKEHHA, BKIIOYAIOIIUX apu(METHUECKHUE OTIepaIiH. 2 PenponykTuBHBIN
IIpeoGpa3zoBanusi 2. [IpeoOpa3zoBanust NPOCTEUIINX BbIPAKEHHI, BKIIOYAIOIIMX ONEPALMIO BO3BEICHUS B
NMpocTenmmx CTCIICHbB.

3. [Ipeobpa3zoBaHms NPOCTEHIIMX BRIPAKCHHUH, BKIFOYAFOIIMX OTICPAITHIO




Jlorapu(hMHUPOBAHUSL.

T T— IIpakTHyeckue 3aHﬁTI/lH: } § 4 [TpoayKkTUBHBII
Pemenue ynpaxxnenuii Ha mpeoOpa3oBaHus IPOCTEUIINX BBIPAKEHUH C UCIIOJIb30BaHUEM
(dhopMyJ1 U paBuiI peoOdpa3oBaHusl OYKBEHHBIX BHIPAKEHHI.
KontpoabHas padora Ne 1 no teme «KopHuu u crenenu. Jlorapugm, coiicta 2 IIponyxTuBHBIA
JIoTapu(MOBY.
Pa3pea 3. OCHOBBI TPUTOHOMETPUH 36
Tema 3.1. 1.UucnoBast okpy>KHOCTh. UUCIIOBasi OKPYKHOCTh Ha KOOPJAMHATHOW TIOCKOCTH. 4
Cunyc, KOCHHYC, 2. Cunyc, KOCUHYC, TAaHT€HC U KOTAHT€HC MPOU3BOJILHOTO yIJIa.
TaHT€eHC YIJI0BOI0 H 3. PapuanHast mepa yria. PenponykTuBHBII
YHCJIOBOIO 4. Cunyc, KOCUHYC, TAHT€HC U KOTaHI€HC YHCIIA.
aprymeHra.
1. OcHOBHBIE TPUTOHOMETPHUYECKUE TOXKIECTBA. 2
2. ®opmysibl IPUBEIEHUS. .
3. CuHyC, KOCUHYC ¥ TAaHI'€HC CyMMBI U Pa3HOCTHU ABYX YIJIOB. PenponyKTuBHELH
Tema 3.2. 4. CuHyC ¥ KOCUHYC JBOMHOIO yTJa.
OcHoBHbIe IIpakTHYeckue 3aHATHS: 6
TPUTOHOMETPHIECKHE | 1. DopMyIibl OJOBUHHOTO yria.
TOXK/AeCTBA 2. IlpeoOpazoBanne CyMMBbl TPUTOHOMETPHUYECKUX (DYHKIUI B TPOU3BEICHUE U I
IIPOU3BEICHUS B CyMMY.
3. BelpaskeHHe TpUTrOHOMETPUUECKUX (QYHKLUHI uepe3 TAHTCHC OJIOBUHHOIO apTyMEHTA.
2. [IpeoOpa3zoBaHre MPOCTEUITNX TPUTOHOMETPUIESCKHIX BBIPAKCHH.
1. Ilpocreiimne TPUrOHOMETPUUECKHE YPABHEHUS U HEPABEHCTBA. 2 .
PenponykruBHbII
Tema 3.3. 2. ApkcuHyc, apKKOCHHYC, apKTaHT€HC YHCJIa.
Tpuronomerpuueckue | IIpakruyeckue 3aHsTHSA: 8 IIponyxTuBHBIN
ypaBHeHUst Mertobl pelieHni TPUTOHOMETPUUECKUX YPaBHEHNN:
1. PaznoxxeHne Ha MHOXKHUTEIIH;
2. OyHKIIMOHAIBHO-TPaQHUECKU;
3. Brenenue HOBOM MepeMEHHOM;
4. Pemienne ogHopoaHbix ypaBHeHud I u Il crenenu.
KonTtpoJsbHas padora Ne 2 o teme «OCHOBBI TPUTOHOMETPUIY. 2 ITpoayKTUBHBII
BJIOK 2. YPABHEHUSA U HEPABEHCTBA 27




Tema 2.1.
Pemenne
YPAaBHEHUI U
HEPABEHCTB.

1. Penienne panMoOHaJIbHBIX YPaBHEHUI U HEPABEHCTB.

2. Pemennie nppanmoHaabHbIX YPABHEHUN.

3. Pemienue nokas3aresbHbIX YpaBHEHUH U HEPABEHCTB.

4. Pemenue norapuMUIECKUX YPaBHEHUI U HEPABEHCTB.
5. TpUroHoMeTpUYeCKHe HEPAaBEHCTBA.

O3HaKOMUTENLHBII
O3HaKOMUTEIbHBIN
PenponykTuBHBII
PenponyktuBHBIN
(O3HAaKOMUTENLHBIN

IIpakTHYeckue 3aHATHS:

1. PemieHre palimoHalbHBIX YPABHEHUH 1 HEPABEHCTB;

2. Pemenvie nppanmoHaabHbIX YPABHEHU.

3. Penienne noka3aTelIbHBIX YPaBHEHHUI U HEPABEHCTB.

4. Pemienne norapuMuYecKux ypaBHEHHI 1 HEPABEHCTB.

[IponyKkTHBHBIM

Tema 2.2.
Oo01mue MeToabl

pelieHns YPAaBHEHUH U

HEPaABEHCTB

1. PaBHOCHJIBHOCTP ypaBHEHMI, HEPABEHCTB, CUCTEM.

2. PanmonaneHble, UppallMOHANIbHBIE, IOKa3aTeIbHbIE U TPUTOHOMETPUUYECKUE YPABHEHUS U
CHUCTEMBI.

3. OCHOBHBIE MPUEMBI PELICHUS CUCTEM YPaBHEHMI: pa3ioKeHHe Ha MHOXKHUTEIH, BBEICHUE
HOBBIX HEM3BECTHBIX, TIOACTAHOBKA, TpapUIecKuil METO, aNredpandecKoe CIOKEHHE.

5. Pemienue npocTeimx cucTeM ypaBHEHUH C IByMs HEU3BECTHBIMH.

6. PelieHre cucrteM HEPaBEHCTB C OJIHON NEPEMEHHOM.

7. MeTo1 THTEPBaJIOB.

PenponykruBHbII

IIpakTH4eckne 3aHATHA:

1. Ucnonp30BaHus CBOMCTB M rpauKoB (PYHKUMN IPU PEILICHUH YPAaBHEHUN U HEPABEHCTB.
2. N300paxeHnne Ha KOOPAWHATHON TNIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUH U
HEPaBEHCTB C ABYMS IEPEMEHHBIMU U UX CHCTEM.

3-4. IlpumeHeHrEe MaTeMaTHUYECKUX METOOB JIJISl PEILICHUS COICPKATENbHBIX 3374 U3
pa3iauuHbIX o0acTel HayKU U NpakTuku. HTepnperanus pe3ynbrara, y4eT peajbHbIX
OTpaHUYECHHII.

IIpoyKTHBHBIH

KonTpoibHas padora Ne 3 mo teMe « OCHOBHBIE METO/IbI PEIICHUS] YPAaBHEHUH U
HEpPaBEHCTBY.

BJIOK 3.

OYHKIIHU

34

Tema 3.1.
DOYyHKUMH U UX
CBOMCTBA.

1. @ynknun. O6nacTs onpeaeaeHns 1 MHOKECTBO 3HaUCHUH. ['paduk GyHKINH.

2. CpoiicTBa (yHKIMIT: MOHOTOHHOCTD, YETHOCTh U HEUYETHOCTD, IIEPHOANIHOCTbD,
OrPaHUYEHHOCTb.

3. IlpomexyTku Bo3pacTaHus 1 yObiBaHus. Hanbosblne 1 HauMeHbIINe 3HaYEeHUS.
4. Touku 3KcTpeMyMa (JJOKaTbHOTO MaKCUMyMa U MUHUMYMa).

PenponykTuBHBII
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5. I'paduueckas HHTEpIIpETALIUSI.

IMpakTHYecKkue 3aHATHSA:

1. ITocTpoenue rpadukoB QyHKIHIA, 32JaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

2. [Tpumeps! HyHKIMOHATIBHBIX 3aBUCHMOCTEH B pealIbHBIX MPOIIECcax U SBICHUSX.

3-4. O6parnas ¢pynkims. O6macTs onpeneneHust U 00JIacTb 3HAYSHHsI 00paTHON (QYHKITHH.
["'paduk oOpatHO# QyHKIHUH.

IIpoyKTHBHBI

Tema 3.2.
Buns! pyHknuii.

1. CrenienHas pyHKIMS ¢ HATYpaIBbHBIM ITOKa3aTeNeM, €€ CBOMCTBA U rpaduK.

2. BepTukanbHble U TOPU30OHTAIBHBIE ACUMNOTOTHI rpadukoB. ['paduku 1poOHO-THMHEHHBIX
(GyHKUIUH.

3. Tpuronomerpuueckue QyHKIIUU, UX CBOUCTBA U rpaduku (y = sinX, y = C0sX),
HEePUOJMYHOCTH, OCHOBHOH MEPUO/I.

O3HaKOMUTENBbHBIN
O3HaKOMUTENBbHBIN

PenpoayKkTuBHBII

IMpakTHYecKkue 3aHATHA:

1. ITokazaTenbHas GyHKIUS (SKCIIOHEHTA), €€ CBOMCTBA U TpaduK.

2. Jlorapudmuyeckas GyHKIHS, €€ CBOWCTBA U rpaduk

3. IlpeobpazoBanue rpadUKOB: MapauIeIbHbIA EPEHOC, CHMMETPHSI OTHOCUTEIIEHO OCei
KOOPJIMHAT ¥ CHMMETPHsI OTHOCUTEIILHO Havajia KOOPMHAT, CHMMETPHSI OTHOCUTEIILHO
IpSIMOM y = X, PACTSDKCHHE M CXKATUE BJIOJIb OCCH KOOPJIMHAT.

[IponykTUBHBIH

HTorosasi kKoHTpoJsibHasi padora 3a 1 cemecTp

2 CEMECTP

BJIOK 4.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

45

Tema 4.1.
IIpousBoanas

1. IlonsTHE 0 mpezene mocaeoBaTenbHOCTH U npezene GpyHkuu. CyliecTBOBaHNE peiena
MOHOTOHHOM OIpaHUYEHHON MOCIIET0BATEIBHOCTH.

2. [lonsTe 0 HEMPEPHIBHOCTH (PYHKIIUU.

3. [Tonstue o nmpou3BogHON GyHKIMH. PUZNYECKUI U TEOMETPUUYECKUI CMBICIT
IIPOU3BOAHOM.

O3HAKOMUTEIILHBIN
O3HAKOMUTEIILHBIN

[IpoayKTHBHBIN

IIpakTHYeckue 3aHATHS:

1. YpaBHeHue kacaTesbHOM K rpaduky GyHKIUH.

2. [Ipon3BogHAs OCHOBHBIX AJIEMEHTapHBIX GyHKIHH (hopmybl ntuddepeHmmpoBanms).
3. [Ipon3BoHBIE CYMMBI, PA3HOCTH, IPOU3BEACHHUS], YACTHOTO.

4. [IpousBoHble 00paTHOM (PYHKIMU U KOMIIO3ULIMU TaHHOW (PYHKIUU C TUHEHHOM.

[IpoayKTUBHBII

Tema 4.2.

[IprmeHeHne npon3BOAHON K MCCIeA0BaHUIO (DYHKIMI U OCTPOEHUIO IrpauKOB.

PenpoaykTuBHBIN

IIpakTH4yeckune 3aHATHA:

[TpoayKTUBHBII
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1. [TpumepsI UCTIONB30BAHUS TIPOU3BOIHOM JJIsl HAXOXKICHUS HAWITYYIIETO PEIICHUS B
MPUKIIATHBIX, B TOM YHCIIE COITMATBHO-9KOHOMHYECKUX, 3a/1a4ax.
2. HaxosxaeHue cKOpoCTH s TpoLecca, 3alaHHoro GopMyIioi uim rpadukom.

IIpumenenue 3 Bro . .
N . pasi Ipou3BOIHAs, €€ PU3HMUECKUN U T€OMETPUUECKUN CMBICI.
TPOH3BOTHOM KonTtposanHasi padota Ne 4 no teme «IIpousBoiHas u ee MPUMEHEHUEY. 2
1. IlepBooOpa3zHasi. 2 N
. [IponykTUBHBIM
Tema 4.3. 2. HeonpeneneHnHslit UHTETpal.
IlepBooGpasuas u 3. ®opMyIbl B MpaBUIa HHTETPUPOBAHUS
HHTErpaJ [IpakTHYecKkue 3aHATHS: o 8 TIpoayKTHBHBI
1-2. [TonsTre 06 onpeaeeHHOM HHTErpalie Kak MO0 d KpUBOJIMHEHHON Tpaneuuu.
®opmyna Hetotona-Jlelioauma.
3. [Tpumepsl mpUMEHEHUs] HHTErpaja B PU3MKE M TECOMETPHH.
BJIOK S. KOMBHUHATOPUKA, CTATUCTHKA M TEOPUS BEPOSITHOCTEM 40
1. OcHOBHBIE 3JIEMEHTHI KOMOMHATOPHUKHU. 4
Tema 5.1. 2. ®opmyna 6unoma HeroToHa. PenponykruBHbII
DIIeMEHTBI 3. CoiicTBa OMHOMHHAIBLHBIX KO (DUIIMEHTOB.
KOMOMHATOPUKH 4. Tpeyronbauk Ilackans.
IIpakTHYecKkue 3aHATHUS: 6
1. 3amaum Ha OACYET YKCIA PA3MELICHUN, IIponyKTHBHBIH
MEePEeCTAaHOBOK, COUCTaHUH.
2. Pemienue 3a1a4 Ha epeOOp BapHAHTOB.
1. CoObITHS1, BEPOATHOCTH COOBITHS, CIIO)KEHUE U YMHOXKCHHE BEPOSITHOCTEH. 6
Tema 5.2. 2. [loHaTHE 0 HE3aBUCHUMOCTH COOBITHH. PenpoayKTHBHBII
DJIeMeHTBI 3. duckpeTrHas ciayvyaiiHas BETMUMHA, 3aKOH €€ paclpeaesICHUs. O3HAKOMUTEIbHBI
TEOPHH BepOATHOCTEI 4. YucnoBble XapaKTePUCTUKH IMCKPETHOM CIIy4alHOW BETUYNHBI.
5. IlonsiTue 0 3aKOHE OOJIBIINX YHCEN.
[IpencraBnenne qaHHBIX (TaOIHIBI, TUATPAMMBI, TpapUKH), TeHEpaTbHasi COBOKYITHOCTD, 4 O3HaKOMUTEIbHBIN
Tema 5.3. BBIOOpKA, CpeHee apupMeTHIeCKoe, MeInaHa.
DJ1eMeHTBbI [lonsTe o 3a1ayax MaTEMAaTUYECKONW CTATUCTUKH.
MaTeMaTH4eCKOoi IIpakTHYeckne 3aHATHS: 8 .
[IponykTUBHBIM
CTATHUCTUKH 1. Pemenne mpakTHUECKUX 3a/1a4 ¢ MPUMEHEHHUEM BEPOSTHOCTHBIX METO/IOB.

2. Pemenne IMPAKTUYCCKHUX 3a/1a4 C MCITI0JIb30BaAHUEM MaTEMaTHYECKOM CTaTHCTHKH.
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BJIOK 6.

I'EOMETPUA

87

Tema 6.1.
IIpsimble u
IJIOCKOCTH B
MPOCTPAHCTBE

1. OcHOBHBIE MOHATHUS CTEPEOMETPUH (TOUKA, NPsIMast, INIOCKOCTb, IIPOCTPAHCTBO).

2. B3auMHoOe pacrnonokeHue JByX MpsIMbIX B IIPOCTPAHCTBE (IepeceKaroluecs,
napajiesIbHbIe U CKPELIUBAIOLINECS IPSMBIE).

3. [MapamiensHOCTh NPAMOMN U TUIOCKOCTH, IPU3HAKU U CBOMCTBA.

4. [lepneHUKyIAPHOCTb NPSAMOI U IJIOCKOCTH, IPU3HAKU U CBOMCTBA.

5. IlepneHauKyIIsp ¥ HAKJIOHHAS. YTOJI MEXAY MPSAMOM U INIOCKOCTBIO.

6. [TapayuienpHOCTD INIOCKOCTEN U MEPIEHANUKYIISIPHOCTD JBYX INIOCKOCTEH, IPU3HAKH U
CBOMCTBA.

O3HaKOMUTEILHBIN

PernpoaykTuBHBIN

IIpakTH4yeckune 3aHATHA:

1. Pemenue 3aa4 Ha MPUMEHEHHE aKCUOM CTEPEOMETPUH U CIIEACTBUM U3 HUX; Ha
B3aMMHO€ PAaCIIOJIOKEHUE NPSIMBIX B IIPOCTPAHCTBE.

2. Pemienue 3a1a4 Ha NapajuIeIbHOCTh MPSIMOM U IJIOCKOCTH; HA EPIEHANKYISIPHOCTh
HPSIMOM U IJIOCKOCTH; Ha HAX0XKJIEHUE YIJIa MEXKIY MPSIMON U IIIOCKOCTBIO.

. JIByTrpaHHbIi yroJ, JUHEHHBINA Yoyl IBYTPAHHOTO yria. YToJ MEXIAY INIOCKOCTSIMH.
. [TapanyenbHOE NPOEKTUPOBAHUE.

. IImomans OpTOroHaIbHOU NMPOECKIUN.

. I306pakeHne mpoCTpaHCTBEHHBIX (puryp.

. Pemenune 3anau no teme: «I[lapamienbHOCTh M NEPIEHAUKYIISIPHOCTD JBYX IUIOCKOCTEN.

[IponykTUBHBI

Tema 6.2.
MHoOrorpaHHUKHU

. Bepmunel, peOpa, rpanu MHOrorpaniHuka. PazsepTka.

. MHororpanHnsie yrisl. Beimykibsie MHOrorpanHuku. Teopema Diinepa.

. [Tpu3ma (ee ocHoBaHwmsI, 0OKOBEIE pedpa, BpICOTa, OOKOBasi MIOBEPXHOCTH). [Ipsamas u
HakJIoOHHas npusMma. [IpaBunpHas mpusMma.

4. Iapannenenunen. Ky6.

5. Ilupamupa (ee ocHoBaHUE, OOKOBBIE pedpa, BEICOTA, OOKOBAsi HOBEPXHOCTH).

6. [IpaBunbHas nmupamMuaa. Y ceueHHas mupaMmua. Terpasip.

7. CummeTtpus B KyOe, B apajuiesienurne e, B Ipu3Me U NUpaMuse.

8. Ceuenus KyOa, TpU3MBbI U TTHPAMUJIBL.

9. IlpencraBienue o MpaBUIbHBIX MHOTOTPAaHHUKAX (TETpadap, Ky, OKTas’ap, A0AEKadp,
HUKOCadIP).

W =3NNSk W

PenponykTuBHbII
O3HaKOMHUTENBHBIN

PenponykTuBHbII

IIpakTHYeckue 3aHATHS:
1. Pemienue 3amay Ha HAXOXJACHHUE 3JIEMEHTOB MPU3MBI, IPSIMOTO NapasiiesieuIe/a,
IO OOKOBOM M TIOJTHON TTOBEPXHOCTH MPU3MBI U TIApaJIeIIeTUTIe a.

[IponykTUBHBIH
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2. Pemenwne 3ama4 Ha HaXOXKJIEHUE SJIEMEHTOB TTHPAMUJIBI, IO OOKOBOM H MOJTHOM
TOBEPXHOCTH MUPAMHUJBI.

KonTpoasnas padora Ne 5 nmo reme: «IIpsimble U MIIOCKOCTH B IPOCTPAHCTBE.
MHOTOrpaHHHUKNY.

Tema 6.3.

Tes1a u moBepxHOCTH

BpallleHUs

1. Humuaap OcHoBaHME, BHICOTA U OOKOBAs MOBEPXHOCTh, 00pa3ylolias, pa3BepTka.
2. OceBble ceueHUs U CEUCHHS MapauiesIbHbIE OCHOBAHHUIO.

3. Konyc. OcHoBaHue, BbICOTa U OOKOBast MOBEPXHOCTh, 00pa3ylolasi, pa3BepTKa.
YceueHHBIH KOHYC.

4. OceBble ceUEHUs U CEUEHHUS NapasuiesibHble OCHOBAHHUIO.

5. lap u cdepa, nx ceuenusi. KacatenpHasi INIOCKOCTD K cdepe.

PenponykTuBHBII
O3HaKOMUTEIbHBIN
PenponykTuBHBII
O3HaKOMUTEIbHBIN
PenponykTuBHBII

IIpakTH4yeckne 3aHATHA:

. Pemmenue 3anau o teme: «{unauHap u ero ceueHus».

. Pemenue 3anau o teme: «Konyc u ero ceueHus».

. Pemnenue 3anau o teme: «lap u chepa, ux cedenus».

. Pemienne 3aay Ha HaX0/I€HHUE IIOIIAAN TOBEPXHOCTH LMJIMHAPA, KOHYCa U Cephl.

[IponykTUBHBIM

Tema 6.4.
O0BeMBbI TEJI B
IJIOIIAAH HUX
NOBEPXHOCTEMH

. O6beM u ero m3mepenue. aTerpanbHas popmyiia oobema.

. ®opmyiel 00beMa KyOa, MPSIMOYTOJIBHOTO MapaljIeIeUIIea, TPU3MBbI, IIMIHH/PA.
. ®opmMy1el 00bEMa MUPAMUIBI U KOHYCA.

. ©opMyIBI ITOMIAAN TOBEPXHOCTEN MUIMHAPA U KOHYCA.

. @opmynsl 06bema mapa u rromaan chepsl. [lomodue Ten. OTHOMIEHUE TUTOIAACH
MOBEPXHOCTEH U 00bEMOB MOJOOHBIX Tell.

DN A WD~ WND —

PenponykTuBHBII

IIpakTHYeckune 3aHATHS:

1. Pemenne 3aay Ha HaxoXk/1eHHEe 00BEMOB Ky0a U IPSMOYTOJIBHOTO Mapauieienunesa.

2. Pemenwne 3ama4 Ha HaXOXKJIeHHE 0OHEMOB MPU3MBI U IWIHHIPA.
3. Pemienne 3a1a4y Ha HaxXOX/I€HHE 00BEMOB MMUPAMUIBI H KOHYCA.

4. Pemenue 3aJa4 Ha HAaXO0XKIACHHUC 00BEMOB mrapa u C(i)epbl; O3HAKOMJICHHEC C YaCTAMMU IIapa

U GpopMysiaMu UX 00HEMOB.

[IponykTUBHBIM

KonTpoabsHas padora Ne 6 no teme «O0beMbl U IUIOIIAAN TOBEPXHOCTEH
HPOCTPAHCTBEHHBIX TEI.

Tema 6.5.
Koopaunatsl u
BEKTOPbI

1. IlpsmoyTonbHas (IeKkapToBa) CUCTEMa KOOPAMHAT B IPOCTPAHCTRE.
2. Bekropsl. Monynb BekTopa. PaBeHCTBO BEKTOPOB.

3. CioxeHue BEeKTOPOB U YMHOXKEHHE BEKTOPA Ha YUCIIO.

4. PaznosxeHre BEKTOpa M0 HAMPABIECHUSM. YTOJ MEX]y BEKTOPaMH.

PenponykTuBHBII
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5. IIpoekuus BekTopa Ha ocb. KoopauHAaThl BEKTOpAa. O3HaKOMHUTENBHBIN
6. CkaJisipHOE IPOU3BEJICHUE BEKTOPOB. PenpoayKkTuBHBII
IIpakTHYecKkue 3aHATHA: 8
1. ®opmyna paccTOSIHUS MEXAY AByMsI TOUKaMH. Y paBHEHHUS CQephl, IUIOCKOCTH U MPSIMOH. [IponyKkTHBHBIH
2. Pemienue 3ajau ¢ UCHOIBb30BaHHEM METO/Ia KOOPAUHAT M BEKTOPHOI'O METOJ1A.
HTorosasi kKoHTpOIbHAs padoTa Ne 7 4

Bcero: 250

Jlis XapaKTepUCTUKN YPOBHS OCBOCHUS yU4eOHOr0 MaTepualla UCIOJIb3yeTcs Ceayole 0003HauCHMS:
— O3HAKOMMTEJbHBIN (Y3HaBaHHE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);
— penpOAyKTHBHBIH (BBINOIHEHHE JESTEIbHOCTH MO 00pasily, MHCTPYKIMH WIH O] PyKOBOACTBOM);
— IPOAYKTHUBHBIN (IIJITAHUPOBAHUE U CAMOCTOSITEIIbHOE BBINOJIHEHUE ACSITEIbHOCTH, PEIEHHE TPOOIEMHBIX 3a/1a4)
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3. YcaoBus peaqu3anuu AUCHHILIUHBI

3.1. MaTepuajJbHO-TEXHHYECKOE O00ecrieueHne

Peamuzanms mucnummHel TpeOyer Hanuuyus KaOWHET MareMaTHKd, OCHAIEHHOTO
CIIEAYIONIMMHU TEXHHUECKUMH CpelIcTBaMH 00ydeHust 1 000py1oBaHEeM: ydeOHast MeOelb, TocKa
ayUTOpHAs, MyJIbTUMEIUIHHOE MPOESKIMOHHOE H aKyCTHYECKOe 000pyJOBaHHE, TEPCOHANBHBIN
KOMITBIOTED.

Ha [TK YCTaHOBJICHO cleyroniee POrpaMMHOE obecrieueHue:

— Oducnoe T10: omepammonnass cucrema MS Windows, odwucHenii maker MS Office,
mwiatrpopma MS Teams, oducubsiii mnaker LibreOffice, antuBupycnoe I[1O Dr. Web.
Ob6ecneueno nposoanoe noakaoyeHue [1K k nokanbHol cetn u cetn MHTEpHET.

3.2. UupopmannoHHoe odecnedyeHne 00yyeHust

[lepeyeHp pexoMeHAyeMBIX Y4eOHBIX H3IaHWH, VHTepHET-pecypcoB, MOMOIHUTEIHHON

JTUTEpaTyphl
OCHOBHBIE UCTOYHUKU:
1. JanmasH, A. A. Marematuka : yueOnuk / A.A. JlanasH. — 3-e u3a., UcCHp. U JOM. —

Mocksa : UHOPA-M, 2017. — 544 ¢. — (Cpennee npodeccuoHaibHOE 00pa3oBaHue). -
Texct : osnexktponssii. - URL: https:/new.znanium.com/read?id=158377 (mata
obpamenus: 20.10.2022). — Pexxum goctymna: o moanucke Trom[ V.

JIOTTOTHUTENTLHBIC UCTOYHUKH:

1. JanmasH, A. A. COopHUK 3a7a4y Mo mareMaruke: YueOHoe mocobue/[amasH A. A., 3-e
m3n. - MockBa : ®opym, MHOPA-M Wznarensckuit om, 2018. - 352 c.: -
(ITpoeccuonansHoe  obpasoBanue). -  Texct :  anekrponHeld. -  URL:
https://new.znanium.com/read?1d=333205 (mata oOpamenus: 20.10.2022).—  Pexum
nocrymna: 1o noanucke Troml'VY.

2. Illumoga, JI. 1. MaTtemaruka : y4e6. mocoowue / JL.W. IlIumosa, A.E. Ilunos. — Mockaa :
NH®PA-M, 2019. — 238 c. — (Cpennee npodeccroHanbsHoe oOpa3oBaHue). - Tekcr :
anektponnbid. - URL:  https://new.znanium.com/read?1d=340085 (mata oOparieHus:
20.10.2022). — Pexum goctyna: o noamnucke Trom['VY.

HHTepHeT-pecypesl:

3HanuyM - https://new.znanium.com/

Jlans - https://e.lanbook.com/
IPR Books - http:// www.iprbookshop.ru/

Elibrary - https://www.elibrary.ru/
HanmonanwsHas snekrponHas oubnanoreka (HOB) - https://rusneb.ru/_
MexBy30BcKas dniekTponHas oubnnoreka (MOB) - https://icdlib.nspu.ru/
"MBUC" (b/] nepuonnyeckux n3nanui) - https://dlib.eastview.com/browse_
OnekrpoHHas 6ubanoTeka Tromry - https:/library.utmn.ru/

9. http://www.uztest.ru/abstracts/?idabstract=14 — ¢yHKIIMH B IKOJBHOM MTpOrpamMme.

10. http://graphfunk.narod.ru/parabola.htm — rpadguku 3aeMeHTapHBIX (YHKIIHA.

11. http://www.math.ru — MaTeMaTHYECKUN CAUT.

12. www.exponenta.ru - oOpa3oBaTeIbHbI MaTEMAaTUYECKUN CAMT.

13. www.matematicus.ru - y4eOHbII MaTepual Mo pa3InyHbIM MaTEMAaTHIECKUM KypcaM.

Ilepeyenr WHPOPMANMOHHBIX TEXHOJIOTHI, MCMOJIb3yeMbIX MPH OCYIIECTBJIECHUH

00pa3oBaTeIbHOIO Mpouecca Mo AucuumimHe: [lmatdopma ISl AIEKTPOHHOTO OOYUYCHUS
MicrosoftTeams.

e Aol e
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4. KoHTpPOJIb H OLIEHKA Pe3yJIbTATOB 0CBOCHHS ANCIHILTHHBI

KOHTpOJ'IB N OLCHKa pE3YJIbTaTOB OCBOCHUA y‘IC6HOI>'I JUCHUILIMHBL OCYIICCTBIIACTCA
npenoaaBaTrcJicM B IPOLCCCEC TMPOBCACHUA MPAKTHYCCKUX 3aH$ITI/II\/JI, CaMOCTOSATCIIBHBIX H
KOHTPOJIbHBIX pa60T, a TaKXC BbIIIOJITHCHHUA O6yanOH_[I/IMI/IC$I WHIWBUIYAJIbHBIX SaHaHHfI,

ITPOCKTOB, HCCIICIOBAHUM.

PesynbTaTnl 00y4yeHus1
(ocBOCHHBIE YMEHUSI, YCBOCHHbIEC 3HAHMS)

D®opMbI U METOBI
KOHTPOJISI M OLIEeHKH
pe3yJabTaToOB 00y4eHHus

OcBoeHHBIC YMEHHS:

AJITEBPA

yMeTb

* BBINIOJIHATH apu(pMeTHYecKue AeUCTBUS HaJl YUCIIaMH, COYETast
YCTHBIE U MHCbMEHHBIE TPUEMBI, IPUMEHEHUE BBIYMCIUTEIBHBIX
YCTPOMCTB; HAXOUTH MPUOIMKEHHBIEC 3HAYCHHSI BEJINYMH U
MOTPENTHOCTH BBIYUCIICHUH (a0COMIOTHAS M OTHOCUTEIIbHAS);
CPAaBHMBATh YUCIIOBBIE BBIPAKEHUS;

* HaXOJUTh 3HAUYEHHUS KOPHs, CTENIEHH, Jorapudma,
TPUTOHOMETPUUYECKUX BBIPA)KEHUH HA OCHOBE OIPENEIICHMS,
UCIIOJIB3YS PU HEOOXOAMMOCTH BBIUNCIUTEIbHBIE YCTPOUCTBA;
H0JIb30BATHCS MPUOIMKEHHON OLIEHKOW U MPUKUIKON NPU
IIPAKTUYECKUX PaCUYETax;

* BBITNIOJIHATH IPe00pa30BaHusl BHIPAXKEHUHN, TPUMEHsIs (OPMYJIbI,
CBSI3aHHBIE CO CBOMCTBAMHU CTEIEHEH, J0rapu@mos,
TPUTOHOMETPUYECKUX (PYHKLUII;

HCII0JIL30BATh NPHOOpPEeTEeHHbIE 3HAHUSA U YMEHHSA B
NPAKTHYECKOH JesITeJIbHOCTH U NOBCEAHEBHOM KM3HM JJIS:

* IPAKTUYECKHUX PacyeToB Mo (opMynam, BKItoyast GopMyIsl,
coJiep Kallie CTeTeH!, paJuKaibl, JorapudmMbl 1
TPUTOHOMETpUYECKHEe (PYHKIIMHU, UCTIONB3YS IPU HEOOXOAUMOCTH
CIPaBOYHbIE MATEPUAIIbI U POCTEUIINE BHIYMCIUTEIBHBIE
YCTPOMCTBA.

OYHKIMU U TPAOUKHU

yMeThb:

* BEIYMCIIATH 3HAUYEHUE (DYHKIMH 10 33JaHHOMY 3HAYCHUIO
apryMeHTa IPU Pa3IUYHBIX CIIOCO0ax 3aJaHus PYHKIUH;

* OIPEJENISITh OCHOBHBIE CBOWCTBA YHCIOBBIX (DYHKIIHM,
WITIOCTPUPOBATh UX Ha rpadukax;

* CTPOUTH TpaUKU U3YUEHHBIX (PYHKINN, WILTIOCTPUPOBATDH 110
rpaduKy CBOICTBA dJIEMEHTAPHBIX (PYHKIINH;

* UCIOJIb30BATh MOHATHE (DYHKIMU AJIs ONTUCAHUS U aHAJIN3A
3aBHCHMOCTCH BEIINYMH,

HCII0JIL30BATh NPHOOPEeTEeHHbIE 3HAHUSA U YMEHHA B
NMPAKTHYECKOH 1esITeJIbHOCTH U NOBCEAHEBHOM KM3HU:

* JIs1 OIIMCaHus C IOMOIIIBIO (bYHKLII/Iﬁ Pa3JIMIHBIX 38.BI/ICPIMOCT€I>'I,

UccaenoBanue 1mo Teme:
«Pa3BuTHE NOHATUS O
quCciIe)»

KonTponbhast padorta Ne 1

Konrpomnbnas padora Ne 2

Tectbl camonpoBepku

HuddepenunpoBanHoe
TECTUPOBAHHE
Kontponsnas padora Ne 3

Tect camonpoBepku

[IpoBepka pe3yIbTaToB
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MPEJICTABICHUS UX Tpa@UUecKu, HHTEPIIPETalluU IPadUKOB.
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

yMeTh:

HAXOJWTb MIPOU3BOHBIC AIEMEHTAPHBIX (PYHKIIUNH;

* MCTOJIH30BATH MPOU3BOJHYIO U1l U3YUEHUSI CBOMCTB (DYHKLUH U
MOCTPOCHUs TpadUKOB;

* IPUMEHSTH POU3BOAHYIO JUIsl TPOBEACHUS PUOIMKEHHBIX
BBIYMCIICHUN, PEIIaTh 3aJa4l MPUKIIAJHOTO XapaKTepa Ha
HaXO0XKXJICHUC HaPI6OJII>HI€FO U HAUMCHBIIICTO 3HAUYCHU A,

® BBIYUCJISITH B HpOCTGfIHlHX cnyqaﬁx Iiomaan nu O6’bCMI>I C
WCIIOJIb30BAaHUEM OMPEIECTIEHHOTO NHTErpaa;

HCNO0JIb30BATH NPHOOPEeTEeHHbIE 3HAHUS M YMEHHS B
NMPAKTHYECKOI 1eATeJIbHOCTH U MOBCEHEBHOM KU3HH JIJIfA:
pGIHeHI/ISI HpI/IKJIaIlHI)IX 3a4a4, B TOM 4YHUCJIE COIITUAJIBbHO-
SKOHOMUYCCKUX U (1)H31/I‘—I€CKI/IX, Ha HaI/I6OJ'II)HII/Ie U HANUMCHBIIINEC
3HA4YCHUs, HA HAXO0XIACHHUEC CKOpOCTI/I 158 yCKOpCHI/ISI.
YPABHEHHWSI H HEPABEHCTBA

yMeTh:

* pemaTh palMoHaNbHBIE, MOKa3aTeIbHbIC, TOTapU()MHUIECKHE,
TPUTOHOMETPUYECKUE YPABHEHMSI, CBOAAIINECS K JINHEWUHBIM U
KBaJIPAaTHBIM, a TAK)KE aHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI;

* HCTIOJB30BaTh rpad)UuECKU METO] PEIICHNUS YPAaBHCHUN U
HEPABEHCTB;

* H300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH PEIICHHS YPAaBHCHHM,
HEPaBEHCTB U CUCTEM C JBYMsI HEU3BECTHBIM H;

* COCTaBJIATh U peIlaTh YPAaBHCHHs M HEPABEHCTBA, CBSA3BIBAIOIIHE
HEU3BECTHBIC BEJIMUMHBI B TEKCTOBBIX (B TOM YHCJIE MPUKIIATHBIX)
3aJa4Jax.

HCMO0J1b30BATH NPHOOPEeTEeHHbIE 3HAHUS U YMEHHS B
NMPAKTHYECKOM 1eATeJIbHOCTH U MOBCEHEBHOM KU3HM: JUJIS
HOCTpOCHI/ISI 1 UCCIICA0OBaAHUA HpOCTGfIH.IPIX MAaTEMATUYCCKUX
MOJICHCH.

KOMBUHATOPUKA, CTATUCTHUKA U TEOPUSI
BEPOSITHOCTEM

yMeTh:

* pemiaTh NpPOoCTeHIre KOMOMHATOPHBIC 3a/1a9M METOAOM
nepedopa, a TakKe ¢ UCIOIb30BAHNEM M3BECTHBIX (POPMYIT,

* BBIYUCIIATH B IPOCTEUIINX CITydasiX BEPOSTHOCTH COOBITUHN Ha
OCHOBE ITOJICUETa YMCJIA HCXOI0B;

HCMO0Jb30BATH NPHOOPEeTEHHbIE 3HAHUS U YMEHHS B
NMPAKTHYECKOM 1eSITeJIbHOCTH U MOBCEAHEBHOM KU3HM: JIS
aHaJIn3a peaJ'II)HBIX YHCJIOBBIX OTAaHHBIX, HpGI[CTaBJ'IeHHI)IX B BUJC
JIuarpaMm, rpauKoB;

* a”anm3a HHGOPMAIMH CTATHCTHYECKOTO XapaKTepa

HCCIIEIOBaHMsI 110 TEME:
«IIpumeHenue
MPOU3BOAHOM JJISt
UCCJIEIOBAHMS

byHKIIID

Kontponbnas padora Ne 4

PasnoypoBHeBast
camocTosTeNnbHas padoTa
IIPOBEPOYHOTO XapakTepa
Tect camonpoBepku

JuddepenurpoBaHHas
caMmocTosiTeNbHast paboTa

Konrponsnas padora Ne 5

TectupoBanue

Pa3noypoBHeBas

camocTosiTeNnbHas padoTa

IPOBEPOUYHOTO XapaKTepa

Tect camonpoBepku

KonTponbhas padora Ne 6
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I'EOMETPUS

yMeThb:

* pacro3HaBaTh Ha YEPTEKAX U MOJICIIAX MPOCTPAHCTBEHHBIC
(OPMBI; COOTHOCHTDH TPEXMEPHBIC 00BEKTHI C UX OTMUCAHUSIMH,
U300paKCHUSMHU.

- OTIMCHIBATh B3aUMHOE PACIIOJIOXKCHHUE TIPSMBIX H IIOCKOCTEH B
MPOCTPAHCTBE, APTYMEHTUPOBATH CBOM CYKJIEHUS 00 3TOM
PAacCIONIOKEHHH;

¢ aHAJIU3UpPOBAaThH B HpOCTeﬁMHX ClIydasx B3aMMHOC
pacroiokeHue 00BEKTOB B IPOCTPAHCTBE;

* 1/1306pa>1<aTL OCHOBHBIC MHOT'OI'PAaHHUKHA WU KPYTJIbIC TCJIA,
BBITIOJIHATH YCPTCIKU 110 YCIIOBUAM 3a/1a4,

* CTPOUTH IIpOCTeHIINe ceueHus: Kyoa, MpU3Mbl, TUPAMU/IBL;

® peliaTh MIAHUMETPHUICCKUC U HpOCTCfIIHPIG CTCPCOMCTPHUCCKUC

3a/1a4d Ha HAXOXKJCHUE TEOMETPUICCKUX BEJTUYHH (JJTHH, YTJIOB,
TUTOIIA IeH, 00BEMOB);

WCIIONIH30BAaTh NP PEIICHUH CTEPEOMETPUUECKHX 3a/1a4
IaHUMETprUecKre (GaKkThl U METOJIBI;

* MPOBOAMTH JIOKA3aTEIbHBIC PACCYKICHUS B XOJC PEUICHUS
3aJ1a4;

HCMO0JIb30BATH NPHOOPEeTEeHHbIE 3HAHUSI M YMEHHSI B
NMPAKTHYECKOM 1eSITeJIbHOCTH U MOBCEIHEBHOM KU3HU:

* TSl KCCTIeIOBaHUs (MOJEIUPOBAHMS) HECIOKHBIX
MPAKTUYECKUX CUTYyaIlMil HA OCHOBE MU3yYEHHBIX (GOpMYIT U
CBOWCTB (Uryp;

* BBIUMCJICHUSI 00bEMOB U ILJIOIIA ICH TOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJl TP PELICHUU MPAKTUYECKUX 3a]1ay,
UCTIOJIB3YS PU HEOOXOAMMOCTH CIPABOYHUKH U
BBIYHCIIUTEIbHBIE YCTPOICTBA.

IIpoBepka mpoekTa
«Ydumes paccykIaTb
IIPU PELICHNUH 33134 110
teme «Kpyriblie Tenay.
HuddepenunpoBanHoe
TECTUPOBAHHE

[IpoBepka
WHIUBUyaIbHbIX 3aJJaHUI
KonTponbnas padorta Ne 7

HrtoroBast KOHTpOJIbHAS
paborta Ne 8.

HTorosas arrectanus
B (popme ycTHOTO
(MMCHMEHHOT0)
IK3aMeHa
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