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1. HACHHOPT ITPOI'PAMMBI OY 1.05S MATEMATHUKA

1.1. Obs1acTh NPpUMEHEHUsI NPOTPAMMbI

[Iporpamma  yueOHON aucHUIIUHBI — «MareMaTthkay SBISETCS  YacThIO
OCHOBHOM  mpodeccuoHanbHoM  nporpammel  ['BIIOY «Tpowunkoro
TEXHOJIOTUYECKOTO TEXHUKYMa» npodeccun  15.01.05 Cpapuuk (pyyHOil H
YaCTUYHO MEXaHU3UPOBAHHOMN CBAPKU (HAIJIaBKH)).

1.2. Mecro OMCHMIUVIMHBI B CTPYKType MNPOrpaMMbl MNOAT0OTOBKH
CIEeNUAJTMCTOB CPeHero 3BeHa: YueOHas muciuIimHa «MaTeMaTukay SBISeTCS
y4eOHBIM MpEeaMETOM 00s13aTeIbHON MpeaMeTHONW o0nacTh «EcTecTBeHHbIE HAYKH»
®I'OC cpennero o611ero 0Opa3oBaHU.

VYuebnas auciuruinHa «MateMaTtukay u3ydaercs B 00111e00pa3oBaTeIbHOM 1IUKIIE
yueOHoro miana OIIOIT I'BIIOY «Tpowutikuii TEXHOIOTHYECKUN TEXHUKYM» Ha 0ase
OCHOBHOTO 00I1Iero oOpa3oBaHUs C MOJYYEHUEM CpeaHero ooiero oOpa3oBaHUsA
(IIIICC3) mo mpodeccun  15.01.05 Cpapmuk (py4HOH ©  YACTHYHO
MEXaHU3UPOBAHHOW CBapKH (HAIJIABKH)).

1.3. Hean u 3agauM JUCHMILVIMHBI — TPeOOBAaHMWSI K Pe3yJIbTATAM OCBOCHHUA
TUCIHUNJIMHBI:

Conepkanue MporpaMmbl  00IIe00pa30BaTEIbHOM Y4eOHON JIUCHMILIMHBI
«Mamemamuka» HanpaBJIEHO HA JOCTHKEHUE CIEAYIOIIUX LENCH:

so0ecrneueHue choOpMUPOBAHHOCTH TPEICTABIICHUN O COIUATBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKHX (DAKTOpaX CTAHOBIICHUS MaTEMAaTHKH;
* o0ecnieueHre chOPMUPOBAHHOCTHU JIOTUUECKOTO, aJITOPUTMUUECKOTO U
MaTeMaTHYeCKOTO MBITIUICHHUS,
* oOecnieueHre CPOPMUPOBAHHOCTH YMEHUM MTPUMEHSTD MTOTYICHHBIC 3HAHUS TIPH
PEIICHUH Pa3INYHBIX 33/1a4;
* oOecrieueHre ChOPMUPOBAHHOCTH MPEJACTABICHUN O MaTeMaTHKE KaK 4YacTH
00111e4YeI0BEYECKON KyIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, TTO3BOJISIFOIIEM
OMKCHIBATH U U3yUYaTh PEAIbHBIC MTPOLIECCHI U SIBJICHUSI.

OcBoeHnue cojepkanus yueOHOM TuCIUIUTHMHBL «MatemaTuka» oOecrieunBacT

JOCTHKEHUS CTYJIEHTAMH CJEAYIOIINX PE3yJIbTaTOB:

¢ JIMYHOCTHBIX:
-c()OPMUPOBAHHOCTh MPEJACTABICHUNA O MaTEMAaTHKE KaK YHUBEPCAIHHOM SI3bIKE
HAyKH, CPEICTBE MOJIECIMPOBAHUS SIBJICHHUM W MPOLECCOB, HAEAX M METOJax
MAaTEMATUKU;

-IOHMMAaHWE 3HAYUMOCTM MATEMATUKU JUIsi Hay4HO-TEXHMUYECKOIO IMporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHHUS K MaTEMaTHKEe KaK K YacTH OOIIeYesIOBEYeCKOM



KyJbTypbl Yepe3 3HAaKOMCTBO C HCTOpUEH pa3BUTUS MaTEeMaTHKH, HBOJIIOLUEH
MaTEMaTUYECKUX UJICH;

-pa3BUTHE  JIOTHYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOIO  BOOOpa)KeHUs,
AITOPUTMHYECKON KYJIBTYPbl, KPUTUYHOCTH MBIIIJICHUSI HA YPOBHE, HEOOXOJIMMOM
Uit Oyymie mpoeCCUOHAIBHON NeATeNIbHOCTH, JUIsl MPOIOJKEHUs] 00pa30BaHus U
caMmo00pa3oBaHus;

-OBJIQJICHUE MATEMATUYECKUMH 3HAHUSMHU M YMEHHUSIMH, HEOOXOJUMBIMU B
MOBCEIHEBHOM XKM3HU, JIJI1 OCBOCHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX JTUCIUIUIMH U
JUCIMIUTUH MPO(eCcCHOHANBHOTO LHUKIA, Uil OJMyuyeHus: 00pa3oBaHus B 00JIACTsX,
He TpeOyIoIUX YIiIyOJICeHHON MaTeMaTHYeCKOM OATOTOBKHY;

-TOTOBHOCTh U CHOCOOHOCTh K 00pa30BaHHIO, B TOM YHUCIE CaMOOOpPa30BaHMIO, Ha
OPOTSOKEHUM  BCEH  JKM3HM, CO3HATENbHOE OTHOIICHHE K  HENpPEPHIBHOMY
00pa3oBaHMIO KaK YCJIOBHUIO YCHENTHOW MpodeCcCHOHATBPHOW W OOIIEeCTBEHHOU
JESITEIbHOCTH;

-TOTOBHOCTb U CIOCOOHOCTh K CaMOCTOSITEIbHOM TBOPUYECKOH M OTBETCTBEHHOM
JESITEIbHOCTH;

-TOTOBHOCTh K KOJUIEKTMBHOW paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMH B
o0Opa30BaTeNbHOM, 0OIIECTBEHHO MOJIE3HON, YUEOHO-UCCIIEI0BATENbCKOM, MPOEKTHON
U JIPYTUX BUJIAX JESITEIbHOCTH;

-OTHOILIEHHE K MPOQPECCHOHANBHON JAEATEIbHOCTH KaK BO3MOXHOCTHU YYacTHs B
pEIIeHWH JIMYHBIX, OOINECTBEHHBIX, TOCYJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0OJieM;

¢* ME€TanpeaAMETHBIX:

-YMEHHE CAMOCTOSTEIIBHO OIPEACIATh LEIU AEATEIBHOCTH U COCTABIIATH IUIAHBI
NEATEIIBHOCTH; CaMOCTOATENIBHO OCYILECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
NEATENIbHOCTh, HCIOJB30BaTh BCE BO3MOXHBIE PECYpChl JUISI  JTOCTHUKEHUS
MOCTABJICHHBIX LEJeH W peanu3aluy IUIAHOB JEATEIbHOCTH; BbIOMpATh yCHEUIHbIC
CTpPaTEruu B PA3JINYHBIX CUTYAIUSX;

-yMEHHE TPOJYKTUBHO OOLIATHCA M B3aMMOJEHCTBOBATH B IPOLIECCE COBMECTHOM
NEeSATENbHOCTH, YYUTHIBATH MO3UIIMH IPYTUX YHYACTHUKOB JIEATEIBbHOCTH, 3P(PEKTUBHO
paspeniath KOH(MIUKTHI,

-BJIaJICHUE HaBBIKAMU I103HABATEIIBHOM, Y4eOHO-MCCIICIOBATEIBCKOM U MPOSKTHOM
JEsITeIbHOCTH, HAaBbIKAMHU pa3pelieHus Mpo0JieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY IIOMCKY METOJOB PELICHUs NMPAKTUYECKUX 3a1ad, IIPUMEHEHUIO
Pa3JIMYHBIX METOAOB IIO3HAHMUS;

-TOTOBHOCTb M CIIOCOOHOCTh K CAMOCTOSITEIbHOW MH(OPMALIMOHHO-TI03HABATEIHHON
NEATEIIbHOCTH, BKJIIOYas YMEHHME OPHUEHTHPOBATHCS B PA3JIUYHBIX HMCTOYHUKAX
uHbOpMallMK, KPUTHYECKH OICHMBaTh M HMHTEPHPETUPOBATH HH(OPMALHUIO,
MOJIYyYaeMYIO U3 Pa3JINYHbIX UCTOYHUKOB;

-BJIQJICHUE SI3BIKOBBIMM CPEACTBAMU: YMEHUE SICHO, JJOTUYHO U TOYHO U3J1araTh CBOIO
TOYKY 3pEHHS], UCIIOJIb30BATh aICKBATHBIE SI3bIKOBBIE CPEJICTBA;

-BJIaJICHUE HAaBbIKAMM TMO3HABaTEJIbHOW pedyieKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM W MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJbTAaTOB U OCHOBAHWUM, T'PAHUIL
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CBOCI0O 3HAHMA W HC3HAHWS, HOBBIX IIO3HABATCJIBbHBLIX 3ada4 WM CPCACTB A HUX
JOCTHXKXCHUA,

-OCJIICYCTPCMIICHHOCTh B IIOHCKAX W IIPHUHATHHU pCHIeHHﬁ, COO6pa3I/IT€JIBHOCTB )41
WHTYHUIIUA, Pa3BUTOCTD IMPOCTPAHCTBCHHBIX HpCI{CT&BJ’IGHHﬁ; CITOCOOHOCTH
BOCIIPUHUMATD KPAaCOTY U I'apMOHHIO MHUPaA,

¢ IIPpEeAMETHbBIX:

-c(hopMHPOBAHHOCTH MPEICTABICHUI O MaTeMaTHKE KaK 4YaCTH MUPOBOM KyJIbTYpPHI U
MECTE€ MAaTeMaTHKd B COBPEMEHHOW LMBWIM3ALUHU, CHOCO0AX OMHMCAHMS SIBJICHUN
pEeaIbHOr0 MUpPA HA MATEMATHYECKOM SI3BIKE;

-c(hopMHUPOBAHHOCTH MPECTABICHUN O MAaTEMAaTHUECKUX MOHATHIX KaK Ba)KHEUIITUX
MAaTeMaTUYECKUX MOJEISAX, O3BOJIIOIIMX ONMCHIBATh U U3y4aTh PA3HBIE ITPOLIECCHI
U SABIICHMS; I[IOHMMAHHE€  BO3MOXKHOCTM  aKCMOMATHYECKOTO  IOCTPOCHHUS
MaTeMaTUYECKUX TEOPUH;

-BJIAJICHUE METOJAaMHU JOKa3aTelabCTB U aJIrOPUTMOB pEILICHMs, YMEHHE WUX
IIPUMEHATD, IPOBOJUTH JI0KA3aTEIIbHBIE PACCYKIACHHUS B XOI€ PELICHUs 3a1a4;
-BJIQJICHUE CTAaHJAPTHBIMU IIPUEMAMM PELICHUS PALMOHAIBHBIX U UPPALMOHAJIBHBIX,
II0KA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUN U HEPABEHCTB, UX
CUCTEM; MHCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOIpPaMM, B TOM YHUCIE A
ITIOMCKA IIyTH PELICHNS U WUIIOCTPALMN PELIEHNs YPABHEHUN U HEPABEHCTB;
-c)OPMUPOBAHHOCTh MPEACTABICHU OO0 OCHOBHBIX MOHATHSIX MaTEMaTUYECKOIO
aHaJM3a U UX CBOWCTBAX, BJIaJCHUE YMEHHUEM XapaKTepU30BaTh MOBEACHUE QYHKLIHM,
WCIIOJBb30BAaHME IIOJMYYEHHBIX 3HAHUM JUIA ONHCAHUSA W AHAIN3a PEAJbHBIX
3aBHCUMOCTEH;

-BJIQJICHUE  OCHOBHBIMM  IOHATHSIMHM O  IUIOCKMX W NPOCTPAaHCTBEHHBIX
reOMEeTPUUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX;

- c(pOpMUPOBAHHOCTh YMEHHUS pacro3HaBaTh FreOMETpUUECKUE PUTYphI HA YepTexax,
MOJENAX U B PEAIBHOM MUpE; NPUMEHEHUE U3YYEHHBIX CBOMCTB I'€OMETPUUYECKUX
buryp u Qopmyn Ajis pelleHuss FeOMETPUUECKHUX 3aJad U 3a/ad C MPaKTUYECKUM
COZIEP/KAHUEM;

-c(pOpMHpPOBAHHOCTh MPEACTAaBICHUM O IMpoleccax U SBICHUAX, HMEIOIINX
BEPOSATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHUDE,
OCHOBHBIX NOHATHAX JJIEMEHTAPHOW TEOPUM BEPOSATHOCTEW; YMEHUM HAXOOUTh U
OLICHMBATh BEPOSITHOCTH HACTYIUJICHUS COOBITUH B MPOCTEHIIMX MPAKTHUYECKHX
CUTyalUsAX U OCHOBHBIE XapAKTEPUCTUKH CIIyYalHbBIX BEJINYUH;

-BJIQJICHUE HABBIKAMHU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IpPH
pelieHny 3aaa4.

1.4. KosmuyecTBO 4YacoB Ha mnporpaMmy o0meo0pa3oBaTe/ibHON Yy4eOHOI
TUCIHUATIJIMHBI:

00beM o0pa3zoBaTeIbHOM Harpy3ku Bcero - 471 yac,

ydeOHast Harpy3Ka BO B3aMMOJICUCTBHH C MpernoaaBaTesnemM (Bcero) — 314 gacos.
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2. CTPYKTYPA U COAEP KAHUE
OBIIIEOBPA3OBATEJIbHON YYEBHOM JUCIUILINHBI

2.1. O06bem 00meoOpa3oBaTe/IbHON Y4eOHOW JMCHMIUIMHBI U BHAbI Y4eOHOM
HAIpy3KH

Bun yueOHoit padoThl Oovem uacos

Oo0pa3oBaTenbHasi HATPY3Ka (Bcero) 471
CamocrosiTesibHasi padora 157
Y4yeOHasi Harpy3ka BO B3aMMOJCHCTBHM € IpernogaBaTesieM 314
(Bcero)
B TOM YHUCIIE:

1a00paTOpHbIE 3aHATHUS He

npedycmMompensl

PAKTUYECKHE 3aHATHUS 35

[IpakTHueckas MoroToBKa 20
Koncynpranuu

Hmocosas ammecmayusl 6 qbopme IK3AMEHA




2.2. TemaTuyecKMi IJIAH U COleP:KAHUE 0011€00PA30BATEILHOM YU4eOHOH TUMCHUILUIHHBI «MaTeMaTHKA

HaumenoBa | Codepoicanue yueonozo mamepuana u popmel opzanusayuu . | Aocmuzaemuie pesynomamer o6yuenusn

Hue oeamenbHocmu 00yuaromuxca z 5| 3 E

pa3jaesioB u 3 3 g g

TeM C =l » 38

1 2 3 4

IloBTopenue | Conepxxanue yueOHOIro MaTepuasa 14
Penrenue 3a/1a4 ¢ HCMOIb30BAHMEM CBOWCTB YKCEI U CHCTEM CAMOCTOSTENBHO ~ OTIPENIENATh  1ENM, 3a/[aBaTh MapameTphl H
C‘-II/ICJICHI/ISI, I[GJII/IMOCTI/I, HOHef/'I u I‘IaCTef;I, HpOHeHTOB, KPpUTEPHUHU, ITO KOTOPBIM MOKHO ONIPECACINTD, UTO LCJIb JOCTUTHYTA,
Mojysieit uncen. PelieHre 3a1a4 ¢ HCIOIb30BAHHEM CBOMCTB HCKATE, 1 HAXOAHTE OGOOMICHHEIE CTIOCOOk! PEILICHHA 3213, B TOM

" N . YHCIIe, OCYLIECTBIISTh Pa3BEPHYTHIH HH(POPMAIIMOHHBIN TOUCK U

CTENeHEH 1 KOPHEil, MHOrOWICHOB, IPeoOpa3oBaHMid CTaBHTb Ha €ET0 OCHOBE HOBBIE (y4eOHbIE U TI03HABATENBHbIE)
MHOTOYJICHOB ¥ JIPOOHO-PAIIMOHATBHBIX BBIPAKCHHIA. 3ay1aum;
Mopyib yncna u ero cBoiCTBa. PeleHue 3a1a4 Ha IBIKEHIE BBITIOJIHATH BBIYMCIICHUS U TPEOOpa30BaHusI
U COBMECTHYIO PabOTy, CMECH H CILIABBI C TOMOIIBIO BBIPQKCHHH, COACPXKAIINX ACHCTBUTEIILHBIC YNCIIA, B
JIMHEHHBIX, KBAJIPATHBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHHI TOM YHCJIe KOPHH HATYPaJIbHBIX CTEIICHEH;
U UX CHCTEM. PUMEHSITh [IPU PEIICHUH 3a/1a4 IPeoOpa3oBaHuUs
Periienne 3a/1a4 ¢ MOMOIIIBIO YUCIOBBIX HEPABEHCTB M CUCTEM rpaduKoB GYHKIIHIA;
HEPaBEHCTB C OJIHOMN MMEPEMEHHOM, ¢ IPHMEHEHHEM BJIAJICTh TIOHSTHSIMHU YKCIIOBAS MTOCIIEI0BATEIBHOCTD,
U300paKEHHUSI YUCTOBBIX IPOMEKYTKOB. apudMeTHUECKast K TeOMETPUYECKast IIPOTrPECCHs;
Pemenue 3a/1a4 ¢ UCIIOIB30BAHUEM YHCIIOBBIX (DYHKIIUH U UX HPUMEHSITE [IPU PEIICHHUHN 3a/1a4 CBOWCTBA U TPU3HAKH
rpadukoB. Vcroap30BaHmue CBOMCTB U rPaMKOB JINHEHHBIX H apr(METHUECKOI U TEOMETPHUYECKON TPOTPECCH.
KBQ/IPaTHYHBIX (DYHKIHI, 0OpaTHOMN MPOIOPIIMOHATBHOCTH U
byHKIHMH Y = Jx. ['padudeckoe pelieHre ypaBHEHHI 1
HEPaBEHCTB.
Hcnonp30Banue Orepanuii HaJ MHOXECTBAMHU U
BBICKa3bIBAHUSIMU. [[pUMEHEHHe TIPH PEIICHNUH 33/1a4 CBOMCTB
apr(MEeTHIECKOI U FEOMETPHUYECKON TPOTrPECcCuH,
CYMMHUPOBaHHS OECKOHEYHOU CXOISIIEHCS T€OMETPHIECKOM
POrPECCHH.
CamocrosiTesibHasi padoTa 7

IIpakTnyeckas padora

JlaGoparopHas padora




IIpakTu4yeckasi NOArOTOBKA

Pa3gen 1 DJI€MEHTBI TeOpHU MHOXKECTB U MATEMATHYECKON

24

JIOTUKMU.
Tema 1.1 Coaep:kaHue y4e0HOro MaTepuasa 14
DJIeMEeHTBbI OCYIIECTBIISATH JEJIOBYI0O KOMMYHHUKAIIUIO KaK CO
Teopuu MHoXecTBa (YUCITIOBBIC, TEOMETPUUECKUX (PUTYD). CBEPCTHUKAMH, TaK H CO B3POCIIBIMU (KaK BHYTPH
MHOKECTB M | XapakTeplCTUYECKOE CBOMCTBO, JIEMEHT MHOKECTBA, obpasoBaTelbHOIl OpraHU3alliy, TaK U 33 ¢
MaTeMaTu4€ | ycroe, KOHEYHOE, OECKOHEUHOE, CUCTHBIE M HECUCTHBIC pe/eNaMu);
CKO MHOKECTBO. Pa3BEPHYTO, IOTUYHO ¥ TOYHO U3J1araTth CBOIO TOUKY
JIOTHKH. Crioco6s1 3a1anust MHOeCTB [lonMHOXkecTBO. OTHOLIECHUS 3PCHHS C HCTIONB30BAHMEM a/ICKBATHBIX (YCTHBIX H
MIPUHA/JIEKHOCTH, BKJIIOUEHUS], paBeHCTBa. Onepanuu HaJl MHChMEHHBIX) SI3BIKOBBIX CPE/ICTB;
MHOKECTBAMI. HAaXOJUThb W TPUBOAWTH KPUTHUECKHE apTyMEHTHI B
Kpyru Diinepa. IlepBble npeacraBiieHns 0 MHOXKECTBE OTHOHICHMW ACHCTBHM K CYXACHUH APYIoro, CIOKOHMHO
KOMITIIEKCHEIX YHCEIL. U pa3yMHO OTHOCHUTHCSI K KPUTHUYECKHM 3aMEUYaHUSIM B
WctuHHbBIC U JTOKHBIE BBICKA3bIBAHUSI, ONIEpAIlUU HAJl OTHOMIEHHH COOCTBEHHOTO CYkKIEHHUS
BbICKa3bIBaHUSAMH. CBsI3b BHICKa3bIBAHUH C MHOXKECTBAMH.
KBaHTOpBI CyHIeCTBOBaHI/IFI " BCGO6HIHOCTI/I CBO60,I[HO OHepHpOBaTLl IIOHATHAMU. KOHCYHOC MHOXECTBO,
3 P ’ 3JICMCHT MHOKECTBA, IOAMHOXKCECTBO, IIEPCCCUCHUC, O6’BCZ[I/IHGHI/Ie
AKOHBI JIOTHKH. F'CIICHAC J:I’OFI/ILICCKI/IX 3afaq ¢ 1 pa3HOCTb MHOXKECTB, YUCJIOBbIC MHOKXCCTBA Ha KOOpI[HHaTHOﬁ
HCIIOJIB30BaHUEM KPYroB Jiiiepa. Y MO3aKIIFOUCHHS. IPSAMOiA, OTPE30K, MHTEPBAII, TIOJlyMHTEPBAJI, IPOMEKYTOK C
OO60CcHOBaHMS U TOKA3aTENbCTBO B MaTeMaTHKE. TeOpeMbl. BBIKOJIOTOI TOUKOM, rpauueckoe MpeICTaBIeHUe MHOXKECTB Ha
Buael maTeMatnueckux yTBepxkaeHH. [Ipu3Hak u cBOMCTBO, KOOPJIMHATHOH TIIOCKOCTH;
HCO6XOI[I/IMBIC JIOCTATOYHBIE yCJ'IOBI/ISI 3alaBaTb MHOXECTBA MEPCUYUCICHUEM HU XAPAKTEPUCTUYCCKUM
CBOICTBOM,;
OICpUpPOBaTh INOHATUSMU YTBEPKIACHUE, OTpHUIIaHNE
YTBCPIKACHNA, HCTUHHBIC W JIOKHBIC YTBCPIKACHUA, IIPUYNHA,
CamocTosiTeJbHast paﬁoTa 8 CJI/ICTBHE, YaCTHBIH CITydail 00IIero yTBep)KIEHHUs, KOHTPIPUMED;
1—[ AKTHYECKHE aﬁOTbI MPOBEPATH MPUHAAJICIKHOCTD 3JIEMEHTA MHOKECTBY;,
p p HaXOJUTb NEPECCUCHUC U O6’I>CZLI/IHGHI/IG MHO>XECTB, B TOM YHUCJIIC
Jlaboparopuas pabora B MPEICTAaBICHHBIX TpaHUyecKH Ha YHCIOBOM MpsAMOH W Ha
KOOPANHATHOH IJIOCKOCTH;
IIpakTnyeckass NOAroTOBKa 2 PA

Nel «PenieHue 10rH4ecKuX 3ala4 ¢ IOMOIIBIO KPYTroB

MPOBOIUTH JIOKA3aTeNbHBIE PACCYKACHUS I O0OOCHOBAHUS
HMCTUHHOCTH YTBEPKIEHUM.




Diinepa»

B noBcegHeBHOM )XU3HU U TIPU U3YUEHUU APYTHX MTPEAMETOB:
HCIOJIb30BaTh YHMCIOBBIE MHOKECTBA Ha KOOPAWHATHOW MpPSIMOU U
Ha KOOPAMHATHOW INIOCKOCTH JJISi ONIMCAHMSI PEAJIBHBIX MPOLIECCOB
U SIBJICHUIA;

MIPOBOJMUTH  JIOKA3aTEJIbHbIE  PACCyKJEHHUS B  CHUTyalUsax
[IOBCEITHEBHOW KW3HU, IPU PELICHUH 3a]a4 U3 JPYTUX NPEIMETOB

Paznen2 CreneHHasi, noka3aTejbHas U Jorapudpmuyeckas 48
byHkumnm.
Tema2.1 Coaeprxanue yueOHOro MaTepuasa 10
CremeHHast |~ crenC elicTBHTEIbHbIM IOKa3aTeleM, CBOMCTBA pa3sBEpHYTO U JIOTMYHO U3JaraTh CBO TOUKY 3PEHUS
pyHKIUA S — C MCIIOJIb30BAaHUEM a/IEKBATHBIX (YCTHBIX H
Crenennast GyHKIHUS U €€ CBOMCTBa, U rpaduk. Bzanmuo MHCMEHHBIX) A3BIKOBBIX CPEICTB;
obparnbie pynkuuu ['paduky B3auMHO 0OpaTHBIX (PYHKIIHIA. BBIXO/IMTD 33 PAMKH y4€OHOTr0 TpeaMeTa n
VppAIHOHATBHbIE YDABHEHHS. OCYILECTBIIATH Le/ICHAIPABIICHHbIH TOHCK
CamocTosTeabHas padoTa 5 BO3MOYKHOCTEH ISl IUPOKOTO IEPEHOCa CPECTB U

IIpakTnueckas padora

coco0O0B JIEUCTBUSL

Jlaboparopnasi padora

CaMOCTOATCIIbHO OIMPECACIIATh LCIIN, 3a/laBaTh

HpaKTI/I‘{eCKaﬂ MnoJAroToBKa

mapaMeTpbl U KPUTCPHUH, I1I0 KOTOPBIM MOXKHO
OnpeaACIATh, YTO LCJIb JOCTUTHYTA

BJIa/IETh MOHATHEM CTENIEHHAs! PYHKIINS; CTPOUTH €€
rpaduK 1 yMeTh IPUMEHSTh CBOMCTBA CTENEHHOM
(GYHKIMY NpU pEeLICHUH 3a/1a4;

OBJIAJIETh OCHOBHBIMU THUIIAaMH UPPALIMOHAIIBHBIX,
CTETNIEHHBIX YPaBHEHUI U HEPABEHCTB U CTaHJIaPTHBIMU
METOJIaMH MX PELIEHUIN U IPUMEHATH UX IPU PEILIEHUN
3ajad4;

BBITOJIHATh CTAHJAPTHBIE TOKIECTBEHHBIE
peoOpa3oBaHus TPUTOHOMETPUUYECKUX,
JorapupMHUECKUX, CTETIEHHBIX, UPPALIMOHATBHBIX
BBIPA)KCHUI.

BBITIOJIHATH CTAHJAPTHBIE TOKIECTBEHHBIE
peoOpa3oBaHus CTENEHHbBIX, HPPALMOHATIBHBIX
BBIPAKCHUM.
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Tema 2.2 Coaeprxanue yueOHOIro MaTepuaJia 10
[ToxazatensH | ITokaszaTenbHas QyHKIUS U e CBOKCTBA, ¥ rpaduk. Yucio € OUCHUBATE PECYPCEL, B TOM HHCIIC BDEMA 1 IPYTHe
as GynkuMs | p pynxuus y =e*. IIpocreiilye nokasareibHble ypaBHEHHS HeMaTEpHATL IbIe DECYPERL, HEODXO/MMEIE LTS AOCTIKEHI
IIOCTaBJICHHOM LCJIN,
u HepaBeHCTBa HaXOJWUTb U NPUBOAUTH KPUTHYCCKUEC apT'YMEHTBI B OTHOLICHUU
JIECTBUI U CY>KIEHUH IpYyroro;
CamocTosITebHAs pa6oTa 6 TIPU OCYILECTBICHUH TPYIIIOBOI paboThI OBITH KaK .
PYKOBOAUTEIEM, TaK U YWICHOM KOMAHABI B PA3JIMYHBIX POJIAX;
IIpakTuyeckasi pabora 2
Ne2 «Iloka3aTenpHbIC YPAaBHEHUS] M HEPABEHCTBAY BJIAJICTh MOHATUSAMU IOKa3aTeNIbHas (PyHKIUS,
Jlaboparopnasi padora HKCHOHEHTA; CTPOUTH UX TPaPUKH U yMETh IPUMEHSThH
TMpakTHYecKast MOATOTOBKA CBOMCTBA M0KA3aTeJIbHOW (DYHKIIMU IIPU PELIEHUN
3ajauy;
OBJI4/IETh OCHOBHBIMM THUIIAMHU IIOKA3aTEIbHbIX
YpaBHEHHI U HEPABEHCTB M CTAHIAPTHBIMU METOIaMHU
UX PELICHUH U IPUMEHATh UX MPH PEIICHUH 3a1a4;
Coaep:xxanue yueOHOro MaTepuaJia 10
Tema 2.3 Jlorapudwm, coiictBa norapudma. JlecaTHaHbIi 1
Jlorapudmuu | HaTypanbHbiil Torapudm. [IpeodpasoBanue OpraHu3oBbIBaTh 3()(PEKTUBHBIN NOUCK PECYPCOB,
eckast norapupMUUECKuX BbIpaxkeHuil. Jlorapupmmueckue HEOOXOAUMBIX JUTS JJOCTHKEHHS TIOCTABJICHHOM LeINH;
byHKIusA ypaBHEHMs U HepaBeHcTBa. Jlorapupmudeckas GyHKIUS U ee BBICTPAaNBaTh MHIUBUAYAIbHYIO 00Pa30BaTENIbHYIO
CBOWCTBA, U TpaduK. TPAaEKTOPHIO , YIUTHIBAsI OTPAHUYEHUS CO CTOPOHBI
JPYTUX YYaCTHUKOB M PECYpPCHBIE OIpaHHUYCHMUS;
CamocrosiTesibHast padoTa 6 pacrno3HaBaTh KOH(PJIUKTOT€HHbIE CUTYallUN U
IpeoTBpalaTh KOHGIUKTHI 10 UX aKTUBHOH (asbl,
IpakTuyeckue paborsl BBLICTpaMBaTh JEIOBYIO U 00Pa30BaTEIbHYIO
KOMMYHHKAIIHIO.
BJIaJIETh MOHATHEM JlorapupMudeckas GyHKINS;
CTPOHTH ee rpaduK U YMETh IPUMEHSTh CBOICTBA
Jlaboparopuas pabora } JorapupmMuueckoi (GyHKIIMM IPU PELICHUH 3a/1a4;
TIpaKTHYIecKkas MOATOTOBKA 5 OBII3/IETh OCHOBHBIMH THUTIAMH JIOTAPH(PMHUECKHX,

Ne3 «Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA»

YPAaBHEHUN U HEPABEHCTB U CTaHIAPTHBIMU METOAAMHU
UX PELIECHU U NPUMEHSATh UX MPHU PEIICHUH 3a7a4;
BBIIIOJIHATH CTAHAAPTHBIE TOXKICCTBEHHBIE
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npeoOpa3oBaHusl JOrapupMHUUECKUX BBIPAKECHUH.

Pasznen3 IlpsMbie ¥ JIOCKOCTH B IPOCTPAHCTBE 45
HOBTOpe Pemrenue 3a1a4 ¢ UCMOIb30BaHUEM CBOWCTB (GUTYp HA 12
ockoctu. Penenune 3a1a4 Ha 10Ka3aTeNIbCTBO U IIOCTPOECHUE HaXOJUTh U IPUBOJUTh KPUTHUYECKUE apTyMEHTHI B
HHE KOHTpHpUMEpPOB. [[puMeHeHrEe NPOCTENIINX JTOTHYECKUX OTHOUIEHUHU JICUCTBUN U CYXKICHUI
npasui. Pernienune 3a1a4 ¢ UCIOJIb30BaHUEM TEOPEM O JPyroro; CHOKOMHO U pa3yMHO OTHOCUTBCS K
TPEYroJbHUKAaX, COOTHOLICHUH B IIPIMOYTOJIBHBIX KPUTUYECKUM 3aMEYaHUsM;
TPEYroJIbHUKaX, ()aKTOB, CBI3aHHBIX C YETHIPEXYIOJIbHUKAMHU. pa3BEpHYTO, JOIMYHO U3JaraTb CBOIO TOUKY 3pEHHS C
Pemenue 3a1a4 ¢ UCIONB30BaHKUEM (DAKTOB, CBSI3aHHBIX C UCIIOJIb30BAHUEM aJICKBAaTHBIX (YCTHBIX U
OKpy>kKHOCTsIMU. Perienue 3a1a4 Ha U3MepeHHst Ha TIOCKOCTH, MUCbMEHHBIX )SI3bIKOBBIX CPEJICTB;
BBIUUCIICHUS JUIMH U MJIOMIAJCH. IIPU OCYLIECTBICHUU I'PYIIIOBON pabOTHI OBITH KaKk
CaMocTosiTe1bHas1 padoTa 6 PYKOBOJUTENEM, TaK M WIEHOM KOMAaH bl B Pa3JIUYHBIX
IIpakTHyeckas pabora - POILAX;
JlabopaTopnasi pabora - yMeThb (POPMYITHPOBATH M TOKA3bIBATh T€OMETPUIECKHE
IIpakTH4yeckasi HOArOTOBKA - YTBEPAKACHUA,
BJIAJIETh IOHATUSAMU CTEPEOMETPHHU: IIPU3MA,
napajiesienunes, NupaMmuaa, TeTpasap;
UMETh IIPEJCTABICHUS 00 aKCHOMaX CTEPEOMETPUU U
CJIEZICTBHAX U3 HUX U YMETh IPUMEHATH UX IPU
Tema 3.1 Conep:xxanue y4eOHOro MaTepuaa 15 PCIICHUH 3311,
Tpsmble 1 YMETb CTPOUTH CEYEHHUT MHOTOIPaHHHUKOB C
IUTOCKOCTH B UCIIOJIb30BAaHUEM PA3JIMYHBIX METOAOB, B TOM YHCIE U
npoctpancTB | Harmsagnas crepeomerpust. [Ipusma, napannenenunen, MCTOMia CIICIOB,
e UpaMua, TETPAdAP. UMETb MIPEJCTABICHUE O CKPELIUBAOIIUXCS IPSIMBIX B

OCHOBHBIE MIOHATHS TEOMETPUHU B IPOCTPAHCTBE. AKCHOMBI
CTEpEOMETPHUU U CIEACTBUS U3 HUX.

IlocTpoeHne ceueHnii MHOTOTPaHHUKOB METOAOM CIIEIOB.
LenTpanbHoe mpoekTupoBanue. [loctpoenue ceuennit
MHOTOTPaHHUKOB METOAOM IIPOEKIIHH.

CkpenuBarouyecs npsiMble B MPOCTPAHCTBE. YTOI MEXKIY
HUMH.

Teopembl 0 mapajIeIbHOCTH MPSIMBIX U IJIOCKOCTEHN B

IPOCTPAHCTBE M YMETh HaXOJUTh YTOJl U paCCTOSTHHE
MCKIY HUMU,

IPUMEHATH TEOPEMBI O MAPAJIIETLHOCTH MPSIMBIX U
TUTOCKOCTEH B MMPOCTPAHCTBE MPH PEUICHUH 33/1a4;
YMETh MPUMEHSTh MapajieIbHOe TPOSKTUPOBAHUE /TS
n300paxeHus: pUryp;

YMETh NPUMEHSTh NEPIEHANKYIAPHOCTH MPSIMO 1
TUTOCKOCTH TIPH PEIICHUH 33]1a4;
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npoctpanctie. [lapamiensHoe NpOEKTUPOBAHUE U
nzoopaxenue guryp. IleprneHauKynspHOCTs IPSIMON U
mI0cKOCTH. OPTOrOHAIBLHOE

npoektupoBanue. Hakimonnsle u npoekuuu. Teopema o Tpex
MepHeHIUKYISIpax.

Paccrosiaust Mmexxny ¢purypamu B nmpoctpancte. O0muii
MEPIEHIUKYIISIP IBYX CKPEIIUBAIOUIUXCS PSIMBIX.

VYriel B npoctpancTse. [lepneHIukynspHble MI0CKOCTH.

BJIa/IETh NOHATUSIMH OPTOrOHAJIBHOE IIPOEKTUPOBAHUE,
HAKJIOHHBIE U UX MPOCKUHUH, YMETb IPUMEHATH TEOPEMY
0 Tpex NEPIECHAUKYJIIIpax [PU PELICHUH 3a/1a4;

BJIAJICTh TOHATUSAMH PAaCCTOSIHHE MEXy GUTrypaMu B
IIPOCTPAHCTBE, OOLINIT EPIEHANKYIISP IBYX
CKPEIIMBAIOIIKXCS IPSAMBIX U YMETb IPUMEHATH UX IPU
peLIeCHUH 3a/1a4;

BJIA/ICTh IIOHATHEM YTOJI MEXIY NPSMOH U IJIOCKOCTBIO
U YMETb IPUMEHATD €r0 IIPU PELLIEHUY 3aay;

CamocTrosiTesbHasi padora 9 BJIQJIETh NOHATUSAMHU JBYTPAHHBIN YroJl, yTOJI MEXKY
TpakTHueckas pa6oTa 1 TUIOCKOCTSIMH, TIEPIICHANKYIISPHBIE MJIOCKOCTH U YMETh
No5 «Teopema 0 Tpex HepIEHAUKYIIPax» TPUMEHATD UX LIPH PCLICHIH 33,131,
JlaGoparopHasi pabora -
IIpakTHyeckas MOAroTOBKa 2
No4 «B3anmMHOE pacnoioxKeHUE MPSAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE
Pa3znen 4 BexTopsl U KOOPAMHATHI B IPOCTPAHCTBE 39
Tema 4.1 Coaepixanue y4eOHOro MaTepuasa 23
BekTops! CaMOCTOSITENIbHO ~ ONpenesTh  1Led,  3a/1aBaTh
koopaunat | Bektopsl 1 koopauHatel. CyMMa BEKTOPOB, YMHOKEHHE . ImapaMeTphl A KpPUTEPUH, II0 KOTOPBIM MOXHO
Bl B BEKTOpa Ha YUCJO0. YT0Jd MeXy BekTopamu. CKajsipHOe OTIPENeNATh, UYTO IENIb JOCTUTHYTA;
NPOCTPAHCT | IPOU3BEJCHHUE. KPUTUYECKH  OLEHMBAaTh W HMHTEPIPETUPOBATH
Be VYpaBHenue miockoctu. Popmysa pacCTOSIHUS MEXITY MH(OPMALIMI0O C pa3HbIX MO3MIMN, paclo3HaBaTh H
TOuKamH. YpaBHeHUE chepsl. /[gudrcenus 6 npocmpancmee: ¢uKcupoBaTh MPOTHUBOpPEYUs] B HH(POPMALIMOHHBIX
napanienbHblll NePeHoc, CUMMEMPUsL OMHOCUMETbHO NIIOCKOCTU, HUCTOYHHKAX;
YEHmMPATbHAA CUMMEMPUsL OCYILECTBIISIT  JICJIOBYI0 KOMMYHHUKAIIMIO KaK €O
CBEPCTHHKAMH, TaK M CO B3POCIIBIM;
IIpakTnyeckas padora 1
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No7 «CxansipHoe pOU3BECHUE BEKTOPOBY

BJ'Ia,Z[CTB IIOHATHUAMU BEKTOPBI U UX KOOPAUHATHI;
YMCTH BBIITOJHATE ONI€pallvi Hal BEKTOPAMU,

CamocrosiTenpHas pabora 13 UCIIOJIb30BATh CKAIIPHOE ITPOU3BENECHHE BEKTOPOB IIPU
JlabopaTopnasi padora - pCILICHUH 33/1aY;
IpakTHyecKas MOAr0TOBKA 2 IPUMEHATH YPaBHEHHUE TIOCKOCTH, (GOpPMyITy
No6 «Cri05%keHrE ¥ BHIYMTAHHUE BEKTOPOB. Y MHOKEHHE PACCTOSHUS MEXKITY TOYKAMH, YpaBHEHHE CHepbl PH
BEKTOpA Ha YHCIIO» pELIEeHNH 3a/1a4;
IPUMEHSATH BEKTOPHI M METOJI KOOPAUHAT B
Paszgen S OcCHOBBLI TPHTOHOMETPHH 66 HPOCTPAHCTEE PH PeLLICHIH 33/
Conep:xanue yueOHOro MaTepuaJia 37

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJayul B

Pannannas mepa yria, TpUrOHOMETPUYECKAS] OKPYKHOCTb.
Tpuronomerpuueckue GyHKIUN yucea U yrioB. opmyis
MIPUBEJCHHS, CIIOKEHHUS] TPUTOHOMETPHUECKUX (DYHKIINH,
(opMyIIbI IBOIHOTO U ITOJIOBUHHOTO apryMEHTA.
[TpeobpazoBanue CyMMBbI, pa3HOCTH B IPOU3BE/ICHHE
TPUTOHOMETPHUUYECKUX (YHKLUH, U HAOOOPOT.
Tpuronomerpuueckue ypaBHeHUs. OTHOPOAHbBIE
TPUTOHOMETPUYECKUE ypaBHEHU. Penienue npocrenmmx
TPUTOHOMETPUYECKUX HEPABEHCTB. IIpocreiimue cucreMbl
TPUTOHOMETPUYECKUX YPABHEHMIA.

Hynu ¢pyHkmm, npoMeKyTKH 3HaKOIIOCTOSIHCTBA,
MOHOTOHHOCTh. Hanbouibliee 1 HauMeHblIee 3HAYCHUE

¢yskuu. [lepuonnyeckne GyHKIMYU 1 HAUMEHBIINN TIEPUO.

YetHsble 1 HeueTHbIe pyHKUMH. [IpeobpazoBanus rpaduKos
(GYHKIUI: CIBUT, YMHOKEHUE Ha YUCIIO, OTPAKEHUE

OTHOCHUTCIIBHO KOOPANHATHBIX oceit. TpI/IFOHOMeTpI/I‘leCKI/Ie

(YHKLIUY 9HCIIOBOrO aprymMenTa Y =COSX, Y =SinX,

y =1g X, y =ctg X. CoiictBa u rpaduku
TPUTOHOMETPUUYECKUX (PYHKIUH.

OO6paTHble TpUrOHOMETpUYECKUEe QYHKINH, UX TJIaBHbIE
3HAYEHHMsl, CBOICTBA U rpaduku

O6pa3OBaTeJ'IBHOI\/'I ACATCIIBHOCTH U )KU3HCHHBIX CUTYAlUAX;
MPH  OCYIIECTBICHWH TPYNIOBOM paboOThl OBITH Kak
PYKOBOAUTEIJICEM TaK U YICHOM KOMaHBI B PA3HBIX POJIAX;

—  BBIIIOJIHATBH CTaHJAPTHBIE TOXKIECTBEHHBIC
peo0pa3oBaHUs TPUTOHOMETPUUYECKUX,
BBIPAKECHUI.
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CamocTrosiTesbHasi padora

22

IIpakTnyeckas padora

No8 «Dopmynbl ClIOKEHUS, IBOMHOTO YIIia)

No 9 «Dopmysibl TPUBEICHUS»

Nell «OnHOpOIHBIE TPUTOHOMETPUYECKHUE YPABHEHUS»
Nol2 «IToctpoenue u ureHue rpadukoB GyHKITAKDY

JlaGoparopHasi pabora

IIpakTHYeckasi MOATOTOBKA
Nol0 «IIpocreitime TPUroHOMETPUYECKUE YPABHEHUSI

Hynu QyHKIMHM, TpOMEKyTKH 3HAKOTIOCTOSIHCTBA,
MOHOTOHHOCTb. Hanbouibliee 1 HauMeHbllIee 3HAYCHUE

¢ynkuuu. [Teppognueckue GyHKIMA 1 HAUMEHBIIUHN TIEPHO.

UYertnble u HedeTHbIE QyHKIMHA. [IpeoOpasoBanus rpaduxos
(GYHKIUI: CIBHUT, YMHOKEHHE Ha YUCIIO, OTPAKEHUE
OTHOCHUTEIIbHO KOOPIAMHATHBIX oceil. TpuUroHoMerpuyeckue
(YHKLIUY 9HCIIOBOrO aprymenTa Yy =COSX, Y =SinX,

y =tg X, y =ctgX. CBoiicTBa u rpaduku
TPUTOHOMETPUYCCKHUX (DYHKITHIA.

OOpatHble TpUTOHOMETpUYECKHE (DYHKIIUHU, X TJIaBHbIE
3HAYEHUSs], CBOMCTBA U IpapUKH.

CamocrosiTesbHast padora

IIpakTnyeckas padora
Nell «OnHOpOHBIE TPUTOHOMETPUYECKHE YPABHEHUS»
Nel2 «IlocTpoenue u yTeHue rpagukoB yHKIMIA

JlabopaTopHas padora

HpaKTl/I‘{eCKaﬂ MnoAroToBKa

Pazgea 6

MHOrorpaHHMKHU M KPYIJible TeJa

42

Conep:xanue yueOHOro MaTepuaJia

25
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Buabpl MHOTOrpaHHHKOB..

[IpaBunbubie MHOTOrpanHuku. [Ipusma. [Tapannenenunes.
CsoiicTBa napamienenunena. IIpsMoyroabHblit
napajuienenunea. HakioHHble pu3MBl.

[Mupamuna. Buasl nupaMu. i1eMeHThI IPaBUIIbHON
nupamuibl. [lupamuibl ¢ paBHOHAKIIOHEHHBIMU peOpaMu U
I'paHsIMU, UX OCHOBHBIE CBOMCTBA.

[1nomany noBepXHOCTE MHOTOTPAHHUKOB. Y CEYeHHast
nupamuja. [lonstue oobema. O6GbEMbl MHOTOTPAaHHUKOB
Tena BpaieHus: TUIMHIP, KOHYC, map u chepa. Ceuenus
HWIAHAPA, KOHYyca U mapa. [llapoBoit cermenT, mapoBoi
CJIOH, MIApOBOl CEKTOP (KOHYC).

VYcedeHHas nupaMuia U yCEUEHHBII KOHYC.

KacarenbHble npsiMble ¥ MI0CKOCTU. Brincanusie u
onucannblie chepsl. O0beMsbl Ten Bpamienus. [momanp
cdepsl. [Inomaas MOBEPXHOCTH HUIUHAPA U KOHYCA.
KomOuHamn MHOTOTpaHHUKOB U TEJI BpaIICHUSI.

[Tono6ue B mpoctpancTBe. OTHOILIEHUE 0OBEMOB U TUIOIIACH
MOBEPXHOCTEH MOAOOHBIX QUTYP.

BBIOMPATH MYTh TOCTUKECHUS 1IENTU IIJITAHUPOBATh
pelleHre NOCTaBIEHHBIX 3a/1a4, ONITUMHU3UPYSI
MaTepHalbHbIC U HEMaTepHaJIbHbBIE 3aTPATHI,
pacrio3HaBaTh KOHQIMKTOTEHHbIE CUTYALUH U
IpeoTBpalaTh KOHGIMKTHI 10 UX aKTUBHOH (as3bl,
BBICTPANBATh JIEJIOBYIO U 00Pa30BaTEIIbHYIO
KOMMYHHKAIIHIO, N30erast INYHOCTHBIX OLEHOYHBIX
CYKJICHU;

BIIQJICTh IIOHATUAMU IIPU3MA, NapaJLIEICIUIE U
IIPUMEHATH CBOWCTBA MapaJuIeICIIAIIEa [IPU PELICHUH
3az1ady;

BJIQZIETh IOHATUEM IIPSIMOYIOJIbHBIN NapaJLIEIeUIE ] U
IIPUMEHSATH €r0 IIPU PEIICHUH 3a1a4;

BJIQJICTh IOHATUAMU NIUpaMUA, BUABI IUPAMUL,
3JIEMEHTBI IPABUIILHON ITUPAMUIBI U YMETh IPUMEHATH
UX IPH PELICHUH 3a7a4;

MMETH MPEICTABICHUE O TeopeMe Diiepa, NPaBUIbHBIX
MHOI'OTPaHHUKAX;

BIIQJICTh IIOHATHEM IUIOLIAAH IOBEPXHOCTEH

MHOT'OT'PaHHUKOB U YMEThb IPUMCHATH €T0 IMPU

peIICHUN 3a/1a4;

CamocrosiTesbHasi padora 14
IIpakTnueckas padora

JlabopaTopHasi padora -
IIpakTHYeckasi MOATOTOBKA 3

Nel3 «Bsruncnenue miomaaeil 1 00beMOB MHOTOTPAHHUKOBY
Nel4 «Bpluncnenue miomazei 1 00beMoB Tel BpallieHHs»

Pa3zanen7 Hauvajga MmaTteMaTH4eCKOro aHaJu3a

33
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Tema 7.1 Copep:xaHue yueOHOr0o MaTepuasa 20
HpOI/I?)BOI[Ha Tomime peacia (b " o OLICHUBATL PCCYPChI, B TOM YHCJIC BPEMA U APYTHUC
1 YHKIHH B TOUKE. HEMPCPRIBHOCTE HeMaTepUalbHBIE PECYPChI, HEOOXOUMBIE IS
bynxumm. JIOCTUKEHUS TTOCTABICHHOMN LENH;
Huddepennupyemocts ynxuun. [lponssonnas q’yHKHHHf HAXOJWUThH U PMBOJUTE KPUTHYECKHE ApIyMEHTHI B
TOUKE. KacavTeanaﬂ K rpaduKy (buyHKLu/H/I. I'eomerpuueckuii u OTHOIIEHUH JIGHCTBHI 1 CYKIEHH i IPYroro;
¢bu3nvYecKuil CMBICI POM3BOIHOM. [TpousBoHBIE HPH OCYIIECTBIEHHU IPYIIIOBOH PAGOTE! GBITH KAK
dJleMeHTapHbIX QyHKuuii. [Ipasura HH(bq)vepeHHHpOBaHHf' PYKOBOJIUTEINEM, TaK M YWICHOM KOMaH bl B PA3TUYHBIX
Bropas npousBoHas, ee reoMeTpHIeCcKUil B (hr3nyecKuii POJIAX;
CMBICIL.
Toukn skcTpeMyma (MakCUMyMa 1 MHHEIMyMa)- MPUMEHSTH JIJIs1 PEUICHUS 3a/]1a4 TEOPUIO MPEJIEITIOB;
HccnenoBanne 51eMEHTapHBIX YHKIMA HA TOUKH BJIAJICTh MOHATUSMU: IPOU3BOAHAS (DYHKIIMH B TOUKE,
AKCTpEeMyMa, HauOoJIbIIee U HAaMMEHbIIIee 3HAUCHHE C nponsBoHas (yHKIHY;
TOMOIIBIO MPOU3BOIHOM. BBIYHCIIATH IIPOU3BOIHBIC AIEMEHTAPHBIX QYHKIUH 1
CamocrosiTesbHasi padoTa 11 MX KOMOUHAIIHIL
IIpakTuyeckas padora 1 uccienoBaTh PyHKIMH HA MOHOTOHHOCTh U
Nel5 «Boruncienue npou3BoIHON (HYHKIIUN SKCTPEMYMBI;
CTPOUTH TpapUKH U IPUMEHSTH K PEIICHHIO 33/1a4, B
TOM YHCJIE€ C TapaMeTPOM;
JlabopatopHast padora - BIIQJIETh MIOHATHEM KacaTesbHas K rpaguky QpyHKIUH U
YMETb PUMEHSTD €ro MpH peleHUH 3aj1ay;
IIpakTHYeckasi MOATOTOBKA 1
Nel6 «MccnenoBanue GyHKIIMM HA MOHOTOHHOCTh. TOYKH
KCTPEMYMay
Paznen 8 MHurerpan 45
Tema 8 Coaepxanue y4eOHOIro MaTepuaJa 25
Hurerpan ITepBooOpazHas. HeonpeneneHHblil nHTErpa. OCYIIECTBIIATH AEJIOBYI0O KOMMYHHUKALIMIO KaK CO
ITepBooOpazHble aneMeHTapHbIX QyHKIMHA. [Lnomans CBEPCTHHKAMM, TaK U CO B3POCIBIMHU (KaK BHYTPHU
KpuBoJIMHENHHOM Tpaneuuu. @opmyna HeroTona-JIeiiOHuna. 00pa3oBaTeNIbHON OpraHu3allvy, TaK 1 3a €€
OnpeneneHHbI HHTETpal npeenamm);
pa3BEpHYTO, JIOTMYHO W TOYHO H3JIaraTh CBOIO TOYKY
3peHHs. C HCIIOJIb30BAaHHEM aJeKBaTHBIX (YCTHBIX U
MUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;
CamocTosiTe1bHas1 padoTa 15 HaXOJUTh W TPHUBOJUTH KPUTHYECKHUE apryMEHTHl B
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IIpakTnyeckas padora

OTHOLIEHUHU JIEUCTBUU U CYKAEHUW PYTroOro; CioKOMHO

Nel8 «HeonpeneneHHbIN HHTETpA» 1 YU pa3yMHO OTHOCHUTBHCS K KPUTUUECKHUM 3aMEUYaHUsIM B
Nel9 «OnpenenieHHbIN UHTErPAT» 2 OTHOIICHUH COOCTBEHHOTO CYKICHUS
BJIAJICTh OHATHAMU TIepBOOOpa3Hast PyHKITUS,
j[aﬁopaTopHa;[ paﬁoTa OHpeIIGHeHHBIfI HHTCrpal,
IIpakTHYecKasi MOAr0TOBKA 2 puMeHATh Teopemy HeroTona—JIeliOnuma u ee
Nel7 «HaxoxaeHre nepBooOpa3HbIX 3JIEMEHTaPHBIX CACACTBUA U PCIICHUS 3a1a4.
GyHKIHI
Paznesn 9 BeposiTHOCTH M CTATHCTHKA, JIOTHUKA 48
, TCOPUH l“pa(l)OB /| KOMﬁI/IHaTOpl/IKa
IToBTOopenue | CopepixaHue yueGHOro MaTepuasia 12
CaMOCTOATEJIbHO ONPCACIIATL LN, 3a/laBaTh MapaMETPhbl U
Hctionb3oBanue Ta6JII/III " auarpamMm 4jid mpeacTaBJICHUA KPUTCPUH, IO KOTOPBIM MOXKHO ONPEACINTD, YTO LI€Ib JOCTUTHYTA,
JaHHBIX. PemeHHe 3aJ1a4 Ha l'IpI/IMeHeHI/Ie OoInucarTrejIbHbBIX HCKaTh U HAXOAUTh O606H.[eHHLIe CIIOCOOBI peueHu 3aqa4, B TOM
XapaKTEPUCTHK YUCIOBLIX HA0OOPOB: CPEIHMX, HAHOOJBIIETO HHCIIE, OCYIECTBIIATE Pa3sBEPHYTEIA HHOPMAUHOHHBIH OHCK 1
CTaBUTh Ha €0 OCHOBEC HOBBIC (y‘I€6HLI€ u HOSHaBaTeJ'IBHLIe)
Y HAaMMEHBIIIETO 3HAYCHUs, pa3Maxa, JUCIEPCUU U saau:
CTaHJIapTHOr'O OTKJIOHEHUS. BrIunciieHne 4actor u
BEPOATHOCTEH cOObITHII. Bhruncnenne BeposiTHOCTEH B
OTIBITAaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU UCXO/IaMH. OIEepUPOBATh OCHOBHBIMH OIIHCATEIbHBIMU
Hcnonb3oBaHne KOMOMHATOPUKH. Beruncnenue XapaKTepUCTHKaMH YHCIOBOTO Ha0Opa, MOHATHEM
BEPOATHOCTEN HEe3aBUCUMBIX cOObITHI. Vcronb30Banne reHepasibHasi COBOKYITHOCTb M BBIOOPKOI1 U3 HEe;
(opMyIIBI CII0KEHHS BEPOATHOCTEH, Tuarpamm Diinepa, BJIa/IETh OCHOBHBIMH MOHSATUSMU KOMOUHATOPUKH U
JiepeBa BEpOSTHOCTEH, hopmyJibl bepHyim. YMETh MX TIPUMEHATD IIPU PELIEHHUH 3a/1a4;
UMETh MpeJICTaBlIeHne 00 OCHOBAX TEOPUHU
CamocrosiTesibHas padora 8 BEPOSITHOCTE;
IIpakTnueckas padora
JlaboparopHas pabdora -
IIpakTHYeckasi MOATOTOBKA 4

Ne20 «BbluncrieHne 4acToT U BEpOSATHOCTEH COOBITHII
Ne21 «Bpluncnenne BeposiTHOCTEH He3aBUCUMBIX COOBITHII»
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Tema 9.1 Copep:xaHue yueOHOr0o MaTepuasa 16
> OLICHUBATH PECYPChI, B TOM YHCJIC BPEMA U I ne
?;)epl\;e;ml é((:)JIOBHaH BEPOATHOCTD. HpaBI/IJI(()D YMHO)KCI]{SI/IS‘I’ BEPOSITHOCTEM. Hell\l/IaTepI/IaJ] I?Ijblzppe.cypcm, Hoofizon anHe HMPI}[’(T)CTHMHM
pMyIia noaHo# BepositHocTu. Popmyina baiieca. II0CTABIICHHON L[eIIH;
BCPOATHOCTH | JTyckpeTHBIE ClydaliHble BEJMYUHBL K PACTIPEICIECHHS. HAXOJUTh U IPUBOIUTH KPUTUYECKUE APIYMEHTHI B OTHOLICHUH
1 CoBmecTHbIe pacnpezeneHus. Pacnipeaenenue cymmsl 1 neHCTBUH 1 CyxaeHuit Apyroro;
MAaTEMATUCC | 11pop3BeneHns HE3aBUCUMBIX CITyYalHBIX BEJHYHH. IpH OCYIECTBICHHH FPYIINOBOi paboTe! GbITh Kak .
KOf/’I MaTeMaTquCKoe OKHITAHHE I ﬂncnepCHﬂ C_]]yqaﬁHoﬁ PYKOBOAUTEIEM, TaK U YWICHOM KOMAHABI B PA3JIMYHBIX POJIAX;
CTAaTUCTHKH. | penpgpnpl. MaTeMaTHYeCKOE OXKUIAHUE U IUCTIEPCUS CYMMBI
CIIy4aiiHBIX BEJIMYHH. OIIEPUPOBATH MOHATUAMMU: YACTOTA U BEPOSTHOCTh
bunapnas cirywyaiinast BenuuuHa, pacrpeaenesue bepnyiuu. COBBITHS, CYMMa H IIPOM3BEICHHE BEPOSITHOCTEI,
I'eomerpuyeckoe pacnpenenenue. bunomuansHoe BBIUHCIISATH BEPOSITHOCTU COOBITUI HA OCHOBE MOJCYETa
pacrpeniesieHne U ero cBoiictsa. HempepbiBHBIE CilydaiiHbIE YHCIIA MCXOJIOB;
BeIMYUHEL. I110THOCTE BepoaTHOCTH. DyHKIUA HMMETH NIPEJCTaBICHUE O JUCKPETHBIX M HENPEPBIBHBIX
pacmpezieneHus. PaBHomMepHoe pacipe/ieieHue. CJIy4aliHBIX BEJMUMHAX M PACIIPEIEIICHUSX, O
Hopmaneroe pacnpenenenue. Oynxnus Jlanaca. HE3aBUCHMOCTH CITy4aifHBIX BEJIMYNH;
HapawieTpm HOPMAIIbHOTO pacmpeeseHus. [Ipumepsr MMETh MIPEACTABICHUE O MATEMATHYECKOM OXKUJIaHUHU U
Clly4yailHbIX BEIMYUH, HOJYNHEHHBIX HOPMAJILHOMY 3aKOHY JCIICPCHH CITYYalHBIX BEIHUUH;
(IIOrpenHOCTs H3MEPCHHI, POCT YenoBeka). Koapuarust HMMETh MPECTaBICHUE O COBMECTHBIX PACIIPEACIICHUSIX
IBYX Clay4ailHbIX BenuuuH. [Tonstue o koadduuuente CIlyJaifHBIX BEIHUNH;
xoppessiii. COBMECTHbIC HAOMOACHHS IBYX CITyJaiHbIX MIOHMMATh CYTh 3aKOHA OOJIBIINX YHCET U BBIOOPOYHOTO
BCIMHHH METOJ1a U3MEPEHMSI BEPOSITHOCTEN;
CamocrosiTeabHasi pabora 8 MMETh MPEACTABICHUE O HOPMAJIBHOM PACTIPEACIICHUN
MpakTHyeckas padora U IIpUMepax HOPMaJIbHO pacHpeAeIeHHbIX CIIydailHbIX
BEJINYNH;
JlaGopaTopnas pabora - UMETH NIPEJCTaBICHUE O KOPPENIALUH CIIy4aiHbIX
IIpakTHYecKkast MOATOTOBKA BEIIHYUMH.
Pa3nen 10  YpaBHeHHSI M HEPaBEHCTBA 66
Tema 10.1 Coaepixanue yueOHOro MaTepuasa 19

YpaBHeHUA U

CaMOCTOATCIIbHO OIPCACIIATH Ociu, 3aJaBaTb
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CUCTEMBI I'paduueckuii MeTon perieHust ypaBHeHuil. Permenue rapaMeTphl U KPUTEPUH, IO KOTOPBIM MOXHO
YPaBHEHHI YPaBHEHHMH COIEpKalIMX NEPEMEHHYIO 10, 3HAKOM MOZYJIS. OINPEECIATD, YTO LIEIb JOCTUTHYTA;
CucTeMbl OKa3aTeNbHBIX, JOTApUPMHUECKUX U KPUTHUYECKH  OLIEHWBAaTb M HUHTEPIPETUPOBATH
UPPalMOHAIBHBIX YPABHEHUI. Y PaBHEHMSI, CUCTEMBI UHPOpPMALIMIO C DPA3HBIX IO3ULMHA, PACHO3HABATH U
YPaBHEHUH C apaMeTpaMHu. ¢uKcupoBaTh MPOTHBOpPEYUs B HH(DOPMAITMOHHBIX
HNCTOYHUKAX;
CamocrositesibHass padoTta 10 OCYLIECTBIIATH  JIEJIOBYK0O KOMMYHHKAIMI0 Kak CoO
IIpakTHuyeckasn padora 1 CBEPCTHHUKAMM, TaK U CO B3POCIIBIM;
Ne22 «O6mue npuemsl perieHui ypaBHEHUN»
CB000/IHO ONIEpUPOBATh MOHATUSAMU: YpaBHEHHE,
PaBHOCUJIbHBIE YPABHEHUS U ypaBHEHUE, SBIISAIOLIEECS
JlaGoparopHas padora CJIEJICTBUEM JIPYTOro YpaBHEHMs, yPaBHEHHUS,
PaBHOCUJIbHBIE HA MHOYKECTBE, PABHOCUJIbHBIE
IIpakTH4yeckasi HOArOTOBKA NPe0BPa3OBAHHS yPABHEHHL;
pelaTh pa3Hble BUbl YPAaBHEHUHN U UX CUCTEM, B TOM
YHCIJIe HEKOTOPBIE ypaBHEHUs 3-11 U 4-i cTeneHew,
JpOOHO-paLlMOHANIBHBIE U UPPALIMOHAJIBHBIE;
pelath anredpanyeckue ypaBHEHHs U UX CUCTEMBI C
napaMeTpamMu aareOpandeckKuM U rpaduaecKum
METOJaMU;
Tema 10.2 Coaepixanue yueOHOro MaTepuasa 17
Hepagencrsa [T pAQUECKHI METOJ PEIIICHIs HePABEHCTB, Perenne OCYILIECTBIIATH JEJI0BYI0O KOMMYHHMKAIUIO KaK CO
HEPABEHCTB COJEPKALUX NIEPEMEHHYIO IOl 3HAKOM MOZYJIS. CBCPCTHHKAMH, TAK 1 CO B3POCIILIMA (Kax BHYTpH
CucreMbl MOKa3aTeabHbIX, JOTapUPMUUECKUX U 06pasoBaTeNLHOMN OpraHu3allig, Tak ¥ 32 ee
MPPaLMOHAIIBHBIX HEPABEHCTB. METO] MHTEPBAJIOB IS npeenam);
DETIEHHS HEPABCHCTS, pa3BepHYTO, JOTMYHO M TOYHO H3JIaraTb CBOIO TOYKY
3peHusi C HCIOJIb30BAaHUEM aJIeKBaTHBIX (YCTHBIX H
MUCbMEHHBIX) S3bIKOBBIX CPE/ICTB;
CamocTonTennnas pabora 9 HAaXOJUTh M TPUBOIUTL KPUTHYECKHE apr.yMeHTLE B
TpakTiaeckas padora 1 OTHOLIEHMH AEWCTBUM U CYXAEHUH APYroro; CIOKOWHO

Ne23 «OcHOBHBIE TPHEMBI PEIIEHUS] HEPABEHCTB»

U Pa3yMHO OTHOCHUTHBCA K KPUTHUUYCCKHUM 3aMCYAHUAM B
OTHOIIICHUH COOCTBEHHOI'O CYKIACHUA

JlaGoparopHas padora
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IIpakTu4yeckasi NOArOTOBKA

CBOOOIHO OMEPUPOBATH MOHATUSIMU: HEPABEHCTBO,
PaBHOCHJIbHBIE HEPABEHCTBA

Bcero

15+
20+
279

314

pemaTh pa3Hble BUIbl HEPABEHCTB U UX CUCTEM,
MCIIOJIb30BAaTh METOJ] HHTEPBAJIOB I PEIICHUs
HEPABEHCTB, B TOM YHCIIC APOOHO-PAIMOHAIBLHBIX U
BKJIIOUAIOIIUX B c€0s1 UppallMOHAIbHBIE BBIPAKEHNUS;
pemiaTs anredpandeckue HepaBEHCTBA M UX CHCTEMEI C
napaMeTpamu ajareopanyeckuM u rpaduyeckium
METO/IaMH;

BJIQ/IETh Pa3HBIMU METOJIaMU JI0Ka3aTeIbCTBA
HEPaBEHCTB;

21




2.3. XAPAKTEPUCTHUKA OCHOBHbBIX BUIOB YUEBHOM
AEATEJBHOCTU CTYJAEHTOB

Conepxanue
o0y4eHus

Kon-
BO
4aCcoB

XapakTepUCTHUKA OCHOBHBIX BUJIOB JICATEILHOCTH CTYJICHTOB (HA YPOBHE
y4eOHBIX ICHCTBUN)

[ToBTOpEHME

14

Pemienue 3a1a4 ¢ UCMOJIb30BaHUEM CBOMCTB YHMCEN U CUCTEM CUMCIICHMS,
JETMMOCTH, JTOJIEN M YacTel, MMPOLEHTOB, MOyJIel uncen. Pemenue 3anau
C UCIIOJIb30BaHUEM CBOMCTB CTEIIeHEN 1 KOpHEH, MHOTOUICHOB,
peoOpa3oBaHNil MHOTOWICHOB M JPOOHO-PAllMOHATIBHBIX BEIPAXKEHUI.
Monysb uncia 1 ero cBoicTBa. Pemienue 3a1a4 Ha IBUXKEHUE U
COBMECTHYIO pabOTy, CMECH U CIUIaBBI C TOMOILBIO JIMHEHHBIX, KBaJPAaTHBIX
U IpOOHO-pAallMOHAJIBHBIX YPaBHEHUH U UX cucTeM. Pemenue 3amau ¢
IIOMOLIBIO YHCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJJHOU
NEPEMEHHOH, ¢ IPUMEHEHUEM U300paXKEeHUs YUCIIOBBIX IPOMEKYTKOB.
Pemenue 3a1a4 ¢ ncnosib30BaHUEM YUCIOBBIX QYHKIUI U UX TPaQUKOB.
Hcnonb3oBaHue CBOMCTB U Ipa)MKOB JJMHEWHBIX U KBAaJPAaTUUHBIX

¢GbyHKIMH, 0OpaTHOHN MPOMOPIMOHAIEHOCTH U QYHKIMU Y = \/; .
I'paduueckoe perienre ypaBHeHUI U HepaBeHCTB. Vcnonbp3oBaHue
OIepalvii HaJl MHOKECTBAMU U BBICKa3bIBaHUAMU. Vcrionb3oBanue
HEPABEHCTB U CUCTEM HEPABEHCTB C OAHON NIEPEMEHHOM, YUUCIIOBBIX
IIPOMEXYTKOB, UX 00beJMHEHNH U niepecedeHuil. [Ipumenenue npu
pelLleHNH 3a]]a4 CBOUCTB apu(METUIECKON U FeOMETPUUECKOM ITporpeccuu,
CYMMHPOBaHMsI OECKOHEYHOHN CXOJISIIEHCS TeOMETPUICCKON MTPOTPECCHH.

Pazgen 1
DNEMEHTHI TEOPUH
MHOKECTB U
MaTeMaTH4IeCKOMN
JIOTHKH.

16

O3HakOMJIEHHE C TIOHATHEM: MHOKECTBA( YMCIIOBBIE, FEOMETPHUECKHUX
¢uryp) CpoiictBa MHOKecTB. CIIOCOOBI 3aJaHUSI MHOYKECTB.
[TogmuoxecTBO. 3HAaHUE 3aKOHBI JJOTUKH. Pemmars moruueckue 3agadu ¢
WCIIOB30BaHUEM KpyroB Dusepa. [[poBoaUTs YMO3aKITIOUEHUS,
000CHOBaHUSA U JIOKA3aTEIIbHBIC PACCYKICHUS B CUTYAIUAX TTOBCEIHEBHOM
YKU3HM, TIPU PEIICHUH 33/1a4 U3 IPYTUX IPEIMETOB

Paznen 2
CrencHHasl,
IoKa3aTeyibHas U
norapudmmuueckas

(GyHKIMH.

34

O3HaKOMJIEHHE C IOHITUEM CTETNEHH C JEMCTBUTEIbHBIM [TOKA3aTEIEM,
CBOWCTBA CTENEHH, Jiorapudmom, cBoiicTBa orapudma. 3HaHHE CBOWCTB
CTeneHew, jorapumMoB. JlecAITHUHBIN 1 HaTypalbHbIN JorapuM.
HaxoxxaeHue 3HaueHul cTeneHy, UCIOb3ysl TP HEOOXOMMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

Pemenne nppannoHalIbHbIX ypaBHEHUM.

Pemenue npocreimmx , moka3aTelbHbIX, JOrapu(MUUECKUX YPaBHEHUN U
HEpaBEHCTBA.

Brinonnenue npeoOpa3zoBaHuil BeIpakeHUH, MpUMEHEHHE (opMyI,
CBSI3aHHBIX CO CBOIMCTBaMU CTENEHEN U JIorapu(MoB.

Onpenenenue o01acTu JOMYCTUMBIX 3HAUEHUHN JTIOrapu(pMUIECKOro
BBIPAKEHUS

O3HaKOMIJICHHE C ONPEACIICHUEM JIOTapU(DMHUIECKOM , TOKa3aTEIIHbHOM,
cTeneHHON (yHKuuel, rpadukn Gyakuuid. Yucno € u pynkuus y = e*.
Haxoxxnenne obiactu onpeneneHus U 00J1acT 3HaYCHUH PyHKITUU

Pazgen 3
[IpsimMble 1
IIJIOCKOCTH B

30

@opMynHMpOBaHHE W NMPUBEACHUE JOKA3aTEIbCTB IPU3HAKOB B3aUMHOIO
pacIoyIOKEeHUs MPSAMBIX U IIIOCKOCTEN. Pacrio3HaBaHue Ha yepTexkax u
MOJEJISIX Pa3JIMYHBIX CIIYy4aeB B3aUMHOT'O PACIIOJI0KEHUS IPSIMBIX U
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IIPOCTPAHCTBE

IIJIOCKOCTEM, Apr'yMEHTUPOBAHUE CBOUX CY>KICHUN.

DopmMyJIUPOBAHUE ONIPEACICHUMN, TPU3HAKOB U CBOMCTB MapajlIeNIbHBIX U
MIEPIEHIUKYJIAPHBIX IIOCKOCTEN, ABYTPAHHBIX U JIMHEWHBIX YIJIOB.
BrlinonHenue nocTpoeHus yrioB MEXy IPSIMbIMU, IPSIMOM U IIIOCKOCTHIO,
MEX/1y TJIOCKOCTSIMM 110 OIIMCAHUIO M pAaCIIO3HABaHUE UX HA MOJEIAX.
[IpuMeHeHne NpU3HAKOB U CBOMCTB PACHOJI0KEHUS IPSIMBIX U IUIOCKOCTEN
IIpY pELICHUH 3a/]1au.

N306paxkeHne Ha pUCYHKAaX U KOHCTPYMPOBAHKE HA MOJIEIIAX
MEPIEHIUKYIJISPOB U HAKJIIOHHBIX K IJIOCKOCTH, IPSMBIX, apAJUIEIbHBIX
IJIOCKOCTEH, YTII0B MEXAY IPSIMOM U MJIOCKOCTBIO U 000CHOBaHUE
IIOCTPOEHHSI.

Peurenue 3a1a4 Ha BBIYMCIIEHUE TEOMETPUYECKHUX BeIMUUH. OnuchIBaHUE
paccTosHUS OT TOUKH JI0 IJIOCKOCTH, OT HNPSAMOMH /10 INIOCKOCTH, MEXTY
IJIOCKOCTSIMU, MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMH, MEXKIY
MIPOU3BOJILHBIMU (PUTypaMH B TPOCTPAHCTBE.

@opMyIHpPOBAHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosiHUsAX(TeopeM CyIecCTBOBaHMs, CBOMCTBA). M300pakenne Ha
YepTekax U MOACISAX PACCTOSHUS M 0OOCHOBAaHHE CBOUX CYXKICHHU.
OrnpezenieHne U BBIYUCIEHUE pacCTOSIHUI B rpocTpaHcTe. [IpuMenenue
(bopMyT U TEOpEM TUIAHUMETPHH ISl PELICHUS 33/1a4.

O3HakoOMJIEHUE C MOHATHEM 1APAJUIEIBHOIO IPOEKTUPOBAHUS U €TI0
CBOMCTBaMH.

[Ipumenenue Teopuu At 000CHOBAHUS MOCTPOCHUN U BRIYUCICHUN.
ApPryMEeHTHpPOBAaHHUE CBOUX CYKIEHUH O B3aHMHOM PacCIOJIOKECHUHN
MIPOCTPAHCTBEHHBIX (QUTYD

O3HaKOMIJICHHE C TIOHITHEM BCKTOpaA. I/I3y‘~IeHI/Ie ﬂeKapTOBOﬁ CHCTCMbI

Paznen 4 26 | KOOpAMHAT B IPOCTPAHCTBE, IIOCTPOCHHUE 10 33TaHHBIM KOOPIMHATAM

BexTops! n TOYEK U IUIOCKOCTEH, HaX0XKACHUE KOOPAUHAT TOYEK.

KOOpAVHATHI B HaxoxnaeHue ypaBHeHUN OKPYKHOCTH, c(pephl, IIIOCKOCTH. Boruncienue

IIPOCTPAHCTBE PacCTOSHUI MEX]y TOUKaMH.
N3yueHne CBOMCTB BEKTOPHBIX BEJIMYMH, IPABUII PA3JI0KEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, PABUJI HAXO0KIEHUS KOOPINHAT BEKTOPA B
IIPOCTPAHCTBE, IPABUII ACUCTBUI C BEKTOPAaMH, 33JaHHBIMU KOOPIMHATAMH.
[IpumeHeHne Teopuy NpHU PEIIEHUH 3a/1a4 Ha JEHCTBUS C BEKTOpaMH.
N3yuyeHue CKaIpHOTO IIPOU3BEECHUS BEKTOPOB, BEKTOPHOTO YPAaBHEHUS
MPSIMOM U TUIOCKOCTHU. [IpuMeHeHne Teopun Npy PEeIICHUH 3aa4 Ha
JEICTBUS C BEKTOPaMH, KOOPAUHATHBINA METOJ, IPUMEHEHUE BEKTOPOB IS
BBIYMCIICHNS] BEJIMYHH YIJIOB U PACCTOSIHHI.

Paznen 5 44 N3ydeHnue painaHHOTO METO/1a U3MEPEHUS YIJIOB BPAIlIEHUS U UX CBS3H C

OcHoBBI rpaaycHoii Mepoit. I300paxxeHne yrioB BpallleHUs! Ha OKPY>KHOCTH,

TPUTOHOMETPUU COOTHECEHHE BEJTMYMHBI YIJIA C €r0 PACIIOI0KEHUEM.

dopmynupoBaHHe ONpPeIeICHUN TPUTOHOMETPUIECKUX (PYHKIMH 115
YIJIOB IIOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOI'O TPEYTOJILHUKA U
00BSICHEHUE UX B3aMMOCBSI3H.

HpI/IMeHeHI/Ie OCHOBHBIX TPUT'OHOMETPUUCCKHX TOXICCTB IJIA BBIYHUCIICHHUA
3HaYeHUH TPUTOHOMETPUUECKUX (DYHKIIMI O OJTHON U3 HUX

N3ydyeHne oCHOBHBIX (hOPMYIT TPUTOHOMETPHUH: POPMYJIbI CIIOKEHHUS,
yIBOCHUS, TPEOOpa30BaHMsI CyMMbI TPUTOHOMETPHUECKUX (DYHKIIMH

B IIPOU3BECHNUE U IPOU3BEAECHUS B CYMMY U IPUMEHEHHE MIPU
BBIYMCIICHUH 3HAYEHUS TPUTOHOMETPUUECKOTO BBIPAXKEHUS U YIIPOLICHUS
ero.

O3HaKOMJIEHHE CO CBOWCTBAMU CUMMETPUHU TOUYEK HA €IMHUYHON
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OKPY>KHOCTH M IPUMEHEHHE UX JJISl BBIBO/IA (POPMYIT TPUBEICHUS
Pemenne mo GpopmymnaM u TPUTOHOMETPUIECKOMY KPYT'Y IIPOCTEHIINX
TPUTOHOMETPUUYECKUX YPaBHEHUH.

[TpumeneHne 00X METOOB PEIIECHHs ypaBHEHHH (TIPUBEICHUE K
JTMHEHHOMY, KBaJpaTHOMY, METO/I Pa3JIOKEHHUS HA MHOKHTEIH, 3aMEHbI
MepPEeMEHHOI ) IPU PEIICHUU TPUTOHOMETPHYECKUX YPAaBHEHHH.
YMeHue oTMedaTh Ha Kpyre peleHns MPOCTEUIINX TPUTOHOMETPHYECKUX
HEPaBEHCTB.

O3HakoOMJICHHE C TIOHATHEM OOPAaTHBIX TPUTOHOMETPUYECKHUX (PYHKIIUH.
W3yyeHue onpeneneHuii apkCHHYyca, apKKOCHHYCa, apKTaHT'€HCa YHCIIa,
(dhopMyIupoBaHHEe WX, H300paKEHUE HA SAMHIUYHON OKPYKHOCTH,
IPUMEHEHHE IPU PELICHUH YPaBHEHUH

Pasnen 6
MHOrOrpaHHHKY H
KpYTJIbIE Tela

28

OrnrcaHue U XapakTEPUCTHKA PA3IUYHBIX BUOB MHOTOTPAHHUKOB,
[IEPEUYMCIIEHUE UX JIEMEHTOB U CBOMCTB.

N300pakeHre MHOTOTPaHHUKOB U BBIIMIOJIHEHNUE TIOCTPOCHUS Ha
M300paKEHUSIX U MOJIEISIX MHOTOTPaHHHUKOB.

Brruucnenue TMHEHMHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTYypalusIxX, apryMeHTUPOBAHUE CBOUX CYXKICHHIA.

XapakTepucTrKa U H300paxXeHue CEUCHUS, pa38epmKU MHO202PAHHUKOS,
BBIYMCIICHHE IUIOMIA/IeH TOBEPXHOCTEM.

[TocTpoenue nmpocrelmmx ceueHui Kyoa, Ipu3Mbl, TUPAMU/IBL.
[Ipumenenue (HakToB U CBEACHUN U3 IIAHUMETPHH.

O3HaKOMJICHHE C BUJJaMU CHMMETPHI B IPOCTPAHCTBE, (DOPMYITHPOBAHKE
ONpeJIeJICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPUH TEJ

BpaIIECHUsI 1 MHOTOIPAHHHUKOB.

[IpuMeHeHne CBOMCTB CUMMETPHHU MPU PEIICHUH 3aad.

Hcnonbs3oBanue npruoOpeTeHHBIX 3HAHUHN ISl UCCIICIOBAHUS U
MOJEJIMPOBAHUS HECTIOXKHBIX 3a/1a4.

N3o0paxkeHne OCHOBHBIX MHOTOTPAHHUKOB M BBIMIOJTHEHNUE PUCYHKOB 110
YCIIOBHSIM 33124

O3HakoMIJIeHHE C BUAAMH TeJl BpalieHus1, GOpMyIupOBaHUE MX
ONPEACIICHUN U CBOWCTB.

dopMyIHpPOBAHHUE TEOPEM O CEUEHHUU IIapa MIOCKOCTHIO U TIIIOCKOCTH,
KacaTenbHOU K cepe.

XapakTepucTuka U u300pakeHHe TeN BpallleHUs, UX Pa3BEPTKH, CEUCHUSI.
Pemenue 3aga4 Ha NOCTPOCHUE CEUEHUM, BBIYUCIICHHUE JJIMH, PACCTOSTHUH,
yrioB, ionaaen. [lpoBenenne qokazaTenbHbIX pacCyKICHUM

MIPU PEIICHUH 3a/1a4.

[IpuMeHeHne cBOWCTB CUMMETPUH MPU PEIICHUH 3a7a4 Ha Teja BpallleHHUs,
KOMOWHAIIMIO TEI.

N3006pakeHre OCHOBHBIX KPYTIIBIX TEJl U BHIINOJHEHNE PUCYHKA 110
YCIIOBHIO 33J1a4H

Pemenne 3a1a4y Ha BRIYMCIIEHUE TUTOMIAACH MIOCKUX (QUTYD C
MPUMEHEHUEM COOTBETCTBYIONTUX (OPMYI U (PAKTOB U3 IJITAHUMETPHUH.
N3ydenne TeopeM O BEIYUCICHUH 00bEMOB IMPOCTPAHCTBEHHBIX TEll,
perieHue 3a1a4 Ha MPUMEHEHHE (OPMYIT BBIYUCICHUSI 00bEMOB.
Nzydenne hopmyn 11t BBIYUCIEHUS TUIOIIA/IeH TOBEPXHOCTEM
MHOTOTPAaHHUKOB U TE€J BPAICHHUS.

O3HaKOMJIEHHE ¢ METOJIOM BBIYHCIICHUS TUIOIIA U TIOBEPXHOCTH Cephl.
Pemenue 3aga4 Ha BBIYKMCIICHUE TIOMIAAEH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

Pazmen 7
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O3HakoOMJIEHHE C IOHSTHEM Tpeena QYHKIUU B TOYKE. HEPEPHIBHOCTh
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Hauana
MaTEMaTUUECKOTO
aHajan3a

¢byHKIUY,

muddepennmpyemoctsb GyHKuu. [IponsBoaHas GyHKIMM B TOUKE.
Kacarenpnast k rpaduky Gynkuun. ['eomeTpudeckuii 1 GU3NIECKH CMBICIT
MIPOU3BOIHOM. BhIUMCIIEHHE TPOM3BOIHBIX 3JICMEHTAPHBIX (DYHKITHIA.
YcBoenue npaBwi qudGepeHIMpPOBaHUS.

O3HaKOMJICHHEM C MTOHITHEM BTOpasi Ipou3BoaHas. M3ydenue u
(hopMyIIMpOBaHHE €€ MEXaHUYECKOTO U TEOMETPHUECKOTO cMbicia Touku
IKCTpeMyMa (MakCUMyMa U MUHUMYMa). [IpuMeHeHrne mponu3BOIHOM 1ist
HCCIICTIOBAHMS 3JIEMEHTAPHBIX (DYHKIIUH HA TOUYKH SKCTPEMYMa,
HanOOJIbIIICe U HAMMEHbIIIEE 3HAYCHHUE.

Paznen 8
Nurterpan
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O3HakOMJICHHE C TIOHSITHEM UHTETpaia U IepBOOOPa3HOM.

N3ydenue nmpasuiia BEIYKUCICHUS IEPBOOOPa3HOi U Teopembl HbioToHa—

JleitOnuma.

Pemenue 3a1a4 Ha cBA3b EepBOOOPA3HOM U €€ MPOU3BOAHOM, BHIYHCICHUE
NepBOOOPA3HO [T JaHHOH (PyHKITHH.

Pemenue 3a1a4y Ha IpUMEHEHHE UHTETPaa Ui BIYUCICHUS GU3NYECKUX
BEJIMYWH U IIOMaAei

Pa3zmen 9
BepositHOoCTh M
CTaTHCTHUKA,
JIOTHKA,
KOMOWHATOPHKA
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O3HaKOMJICHHEM C IIOHSATHEM YCIIOBHAs BEpPOSTHOCTD. [IpuMenenne
MpaBUJIa YMHOXKEHUS BEPOSTHOCTEH, OPMYII IOTHON BEPOSITHOCTH.
®opwmyia baiieca.

Pemrenne 3a1a4 Ha BEIYKMCIICHUE JUCKPETHOM CIIy4allHOM BEJIMYHUHBI U
pacnpenenenus. CoBMecTHbIE pactpenencHus. Pacipenenenue cymmsl u
IIPOU3BEICHUS HE3aBUCUMBIX CIIy4aliHbIX BEJIMYMH. MaremaTudeckoe
OKUJAHUE U JUCIIEPCUs CIyd4allHOM BeIMYMHBI. MaTreMaTH4ecKkoe
0’KMJIaHUE U JTUCIIEPCUS CYMMBI CIIy4YalHBIX BEJIMYUH.

bunapnas ciyuaiinas BelIM4nHa, pacupenesnenne bepuymm.
I'eomeTrprueckoe pacnpeneneHre. buHoMHuanbHOE pacpeneIeHue U €ro
cBoiicTBa. HenpepriBHbBIE CilydaliHbIE BEIUYUHBI. [NIOTHOCTH BEPOATHOCTH.
@yHKuMA pacnpeneneHus. PaBHoMepHOE pacnpeneiieHue.

Hopmanbsnoe pacnpenenenue. @ynknus Jlamnaca. [Tapamerpsl
HOPMAaJIBHOTO pactpeaeseHus. [IpuMepsl ciydaiiHbIX BEIUYHH,
MOTYMHEHHBIX HOPMAJILHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUH,

poct yenoBeka). KoBapuanus AByX ciydyallHbIX BeIUYUH. M3yuuTh
noHatue o kodpdurmente koppeasiuuu. CoBMecTHbIE HAOTIOIEHUS
JIBYX CIy4YalHBIX BEIUYHH

Paznen 10
VYpaBHeHus u

HEPaBEHCTBA
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O3HakoMJIEHHE C MPOCTEHIIMMH CBEJCHUSMHU O KOPHSX alredpanyecKux
YPaBHEHUH, TOHATUSAMH UCCIEA0BAHUS YPABHEHUN U CUCTEM YPaBHEHHM.
N3ydenne Teopun paBHOCHWIIBHOCTH YPABHEHUH U €€ IPUMEHEHUS.
[ToBTOpEHME 3anMCH pelIeHNs CTaHAAPTHBIX YPaBHEHU, TPHEMOB
npeoOpa3oBaHusl YpaBHEHUH JUIsl CBEACHUS K CTAHJAPTHOMY YPaBHEHHUIO.
Pemenue paioHaabHbIX, HPPAaLMOHATBHBIX, TOKA3aTENbHbBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonb3oBanue cBOMCTB U rpaduKoB PYHKUIMN AJIsl pELIEHUS] YpaBHEHUH.
IloBTOpEHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.

Pemenue ypaBHeHUH ¢ MpUMEHEHUEM BCEX MPUEMOB (pa3yioKeHUs Ha
MHOYKUTEIH, BBEJICHUS HOBBIX HEM3BECTHBIX, I10ICTAHOBKHU, TpapHUUECKOro
METO/a).

Perienue cuctem ypaBHEHH ¢ MPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOUIMMH BOIIPOCAMU PELICHHS] HEPABEHCTB U
HCIOJIb30BaHUE CBOMCTB U TpaduKoB (PYHKIMHA IPU pEIIEHUN HEPABEHCTB.
Pemiennie HepaBeHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IMUHbIX
CIIOCO0O0B.
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[IpuMeHeHne MaTeMaTUueCKUX METOJ0B JJIs PEIICHUS COJIeP KATEeIIbHBIX
3a/1a4 U3 pa3IMYHbIX 00JacTeil HayKu U nmpakTuku. HTepnpeTupoBanue
pe3yIbTAaTOB C YYETOM PEATbHBIX OrPAHUYCHUN

3. YCJIOBUSI PEAJTU3ALIMM OBILIEOBPA3OBATEJABHOM YUEBHOM
JTUCHUATIIMHBI

3.1. MatepuajbHO-TeXHHYECKOE OOecreyeHue:

s peanuzanud MporpaMMbl YYeOHOW ITUCHUIUIMHBI B HAJUYUM UMEETCS
y4eOHBIN KaOMHET MaTEMaTHKH.
O6opynoBanmne yueOHOro KabuHera:
- MapThI;
-CTYJIbS,
- JIOCKa C MarHUTHOM TTOBEPXHOCTHIO;
- pabouee MecTo MpernoaaBaTes;
-HarJasiAHbIe TocoOus (yueOHUKH, OTOPHBIE KOHCIIEKTHI-TIAKAThI, CTEH/IbI, KAPTOYKH,
pa3laTOYHbIA MaTepHall, KOMILJIEKTHI IPAKTUYECKUX padoT).
- KOMIUIEKT U3MEPUTEIbHBIX HHCTPYMEHTOB: JINHEWKA, TPAHCIIOPTHUP, YTOJbHUK,
HUPKYJIb,

-TexHuueckmue CpEaCTBa 06VIICHI/I$I: KOMIIBIOTCP, TCJICBU30P, IICYATHBLIC

ayJIMOBU3YaJIbHBIE M KOMIIBIOTEPHBIE MOCOOUS], MPUOOPHI ¥ MPUHAJIEKHOCTH O0LIEr0
Ha3Ha4YeHUsI, IPUOOPHI TEMOHCTPALIUOHHBIE.
KoMmekt yueOHO—MeTOINYECKON JOKYMEHTALINH:

-pabouas nporpamma yueOHOM TUCIUIUTUHBI «MaTteMaTuKa
- TEMaTHYECKOE TUIAHUPOBAHHUE;
- IporpaMMa U METOJIMYECKHE YKa3aHUs [0 BHEAYIUTOPHOU CaMOCTOSITEIbHOU
pabote
CpencTBa KOHTPOJIS:
- KOMILJIEKT KOHTPOJIbHO — U3MEPUTENIbHBIX MAaTEPUANIOB N0 TUCLUILINHE;
- KOMILJIEKTBI TECTOB MO pa3jiejaM AUCLUIUIAHBI.
Harnsinaele mocoous:
—IIJIaKaThl, TAOJIUIBI, CXEMBI, (poTorpaduu, KApTOUKH, JIOTUYECKHE CTPYKTYPHI.

3.2. UudopmannonHoe odecrneyeHusi peajn3alu NporpaMmbl
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3.2.1 OcHOBHBIE TTIEUATHBIE U3AHUS
1. Mopakosuu A.I'. Anrebpa 1 Hauaja MaTeMaTHYECKOro aHaim3a. Yacts 1.
Vueonuk10-11 xn.-M.,2013
2. Mopakoud A.I'. AnreOpa v Hadyajla MaTeMaTHYecKoro aHaiauza. Yacts 2.
3agauank10-11 ki1.-M.,2013
3. Cwmupnoa .M, CmupnoB B.A I'eomerpust 10-11 ki1 — Muemo3suna, 2013

3.2.2 OCHOBHBIE 3JIEKTPOHHBIE U3AaHUS
1. Maremaruka B OTKpeITOM KOJUTemKe http://www.mathematics.ru
2. OOmepoccuiickuii MaTemMaTndeckuii mopran http://www.mathnet.ru
3. Enunas xomtexiuu 1mudpoBIX 00pa3oBaTeIbHBIX PECYpCOB WWW. school-
collection. edu. ru
4. VHdopmaunoHHBIE, TPEHUPOBOYHBIE U KOHTPOJIbHBIC MaTepHaibl Www. fcior.
edu. ru

3.2.3 JlonoaHuTENbHBIE UCTOYHUKH (TIPU HEOOXOAUMOCTH):

1. Aranacsn JI.C., byry3oB B.®., Kagomiies C.b. u ap. ['eomerpus (6a30Bblii 1
npodunbHbIi ypoBHu). 10-11. — M., 2014.
Amumos II.A. AnreGpa u Hauana ananumza. 10(11) xi1.-M.,2019.

Kommoropos A.H. u np.. 10 (11) k1. — M., 2013.
Bunenkun H.A u ap. Anre6pa u Havana ananuza. 10 (11) k. — M., 2012.

Anrebpa v Havasia aHanu3a. Tematuueckue TecThl U 3aueThl. 10-11 k1. M.
2013

abw N

3.3. Opranusanus o0pa3oBaTeJbHOI0 NMpouecca

N3yuenune oO0meo0pa3oBaTebHON y4eOHOW JUCHUIUIMHBI TPOBOJUTCS Ha
MIEPBOM Kypce Ha MPOTSHKEHUH 1 U 2 ceMecTpa U 3aBepIIacTCsl IK3aMEHOM.

OCHOBHBIMH ~METOJaMH OOY4YCHHsI SBJSIOTCS  CIIOBECHBIC, HArJISAIHBIC,
PENPOIYKTUBHBIE METOABl OO0y4YeHHUs, MpakThuueckas padoTa CTYJIEHTOB, METOJ

MPOOJIEMHOTO OOYUEHHS.
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4. KOHTPO.Ib 1 OIEHKA PE3YJIbTATOB OCBOEHUS1
OBHIEOBPA3OBATEJIbHOU YYEBHOU JUCIIUITJIMHBI

PesyabTaTnl 00yueHus

DopMBbI U METOABI
KOHTPOJISI ¥ OLIEeHKH
pe3yJabTaToB 00y4YeHHsl

JInyHocTHEIE:

-IOHMMAaHUE 3HAYMMOCTH MATEMATHKH Ui HayYHO-TEXHUYECKOTO
nporpecca,

c()OPMUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKe KaK K 4YacTH
00111eYeI0BEUECKOM KYJIBTYPhI Yepe3 3HAKOMCTBO C UCTOPHEH pa3BUTH
MaTeMaTHKU, YBOJIOLIMECH MaTEMAaTUICCKUX UCH;

-pa3sBUTHC JJOIT'H4YE€CKOIro MBIIIJIICHUA, IMPOCTPAHCTBCHHOI'O
BOOOPaXEHUS, aJITOPUTMUUECKON KYIbTYpbl, KpUTHYHOCTH MBIIIICHHS
Ha ypOBHE, HEOOXomuMOM sl Oyaymied mnpodecCHOHATbHOM
JeATEILHOCTH, JUIS IPOJIOJDKEHHS 00pa30BaHuUs U caMO00Opa3oBaHus;

-OBJIaJICHHC MaTeMaTUYeCKUMU 3HAHUSIMH u YMEHUSIMH,
HEOOXOJIUMBIMA B TIOBCETHEBHOHM JKHM3HU, JJII OCBOCHHS CMEKHBIX
€CTECTBEHHOHAYYHBIX JUCIMIUIMH W JUCHUIUIMH TPOPECCUOHATHLHOTO
UKJIA, JUIS TOJYYCHHUS OOpa3oBaHHUS B 0OJACTIX, HE TPEOYIOMINX
yIITYOJICHHON MaTeMaTUu4ecKOr TOJrOTOBKY;

-TOTOBHOCTh W CIIOCOOHOCTh K OO0pa3oBaHHIO, B TOM YHCJC
caMo00pa30BaHUIO, Ha MPOTSDKEHUH BCEUW IKU3HM, CO3HATEIHHOE
OTHOIIIEHHE K HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIICHTHON
poQeCCHOHAIBHON U OOIIECTBEHHOM JESTEIHHOCTH,

-TOTOBHOCTb UM CIIOCOOHOCTh K CaMOCTOSITEIbHOW TBOPYECKOM H
OTBETCTBEHHOU JCATEIBHOCTH,

-TOTOBHOCTb K  KOJUIGKTUBHOW  paboTe, COTPYIHUYECTBY  CO
CBEpPCTHHKaMH B 00pa3oBaTebHOM, OOIIECTBEHHO IOJIE3HOW, y4yeOHO-
UCCIIEI0BATEIbCKON, MPOEKTHOM U APYIUX BUAAX JESATEIBHOCTH;

-OTHOIIIEHUE K MpodeccCHOHANbHON NeATeIbHOCTH KaK BO3MOXKHOCTU
y4acTusi B PENICHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX,
oOIIeHAIIMOHATBHBIX TPOOIIEM;

ITemarornyeckoe
HaOJIIOIEHUE

MeranpeamerHbie:

-YyMEHHE CAMOCTOSTEIBHO ONPENEHATh LEIN  JEATCIBHOCTH H
COCTABJIATh IUIAHBI JEATEIBHOCTH; CaMOCTOATEIBHO OCYILECTBIATD,
KOHTPOJINPOBATh M KOPPEKTHPOBAThH ACATEIBHOCTD; HUCIIOIb30BATH BCE
BO3MOJKHBIE pECypchbl I JOCTHIKEHMS IIOCTaBIECHHBIX LEIed U
peanu3alyy MIaHOB JEATEIbHOCTH; BHIOMpATh YCIEIIHbIE CTPATEernu B
pPa3IUYHBIX CUTYaLMSIX;

-YMCHHUC TIPOAYKTHUBHO O6H_IaTBC$I U B3aMMOJICHCTBOBATh B nmponecce

O1eHKa BLIIOJTHEHUSI

HHAUBUAYAJIbHBIX

3ajaHUM, TPAKTUYECKHUX

pa0or.
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COBMECTHOU ACATCIIBHOCTH, YYUTLIBATH IMO3ULUH APYIrUxX YYaCTHHUKOB
NesATeTLHOCTH, 3P hEeKTUBHO pazpeniaTh KOH(IUKTHI;

-BJIa/ICHUE HABbIKAMU IO3HABATEJILHOM, y4eOHO-UCCIEI0BaTEIbCKON U
NPOCKTHOH  JEATENIbHOCTH, HAaBbIKAMHM  pa3peuieHuss  mpodiem;
CHOCOOHOCTh M TOTOBHOCTb K CAMOCTOSITEIbHOMY IOHUCKY METOJIOB
peuieHuss IpPaKkTUYECKUX 3aJay, NPUMEHEHUIO PAa3JIMYHBIX METOJO0B
[IO3HAHHS,

-TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSTEIbHOW HH(pOpPMallMOHHO-
IIO3HABATEJILHON JESTEIIBHOCTH, BKIIIOYas YMEHHE OPUEHTUPOBATHCS B
pasIMYHbIX HCTOYHHMKAX MH(OpPMALUK, KPUTHYECKH OLEHUBATh U
UHTEPIPETHPOBATh MHPOPMALIMIO, TOJY4aeMyl0 M3  Pa3IHYHBIX
HUCTOYHUKOB;

-BJIQJICHUE SI3BIKOBBIMU CPEACTBAMHU: YMEHHUE SICHO, JIOTHYHO U TOYHO
nu3jaratb CBOIO TOYKY 3PCHUSA, HCIIOJIB30BATh AJACKBATHLIC SA3BIKOBBLIC
CpENCTBa;

-BJIQ/ICHUE HAaBBIKAMH I103HABATEIbHOH pedIeKCHn Kak OCO3HAHHSA
COBEpILIAEMBbIX JIEHCTBUIA U MBICIUTENbHBIX IIPOLECCOB, UX PE3YIbTATOB
U OCHOBAHMH, TpaHULl CBOErO0 3HAHUS M HE3HAHUS, HOBBIX
[IO3HABATEJIbHBIX 3a/1a4 U CPEACTB JJIS UX JOCTUKECHHUS;
-1IeJICyCTPEMJIEHHOCTh B TOMCKaX M IPUHATUM  PELICHHH,
COO0pa3sUTENbHOCTh M HHTYUIMS, PAa3BUTOCTh IPOCTPAHCTBEHHBIX
IPEJICTaBICHUI; CIOCOOHOCTh BOCIHPHUHMMATh KpPacoTy W TapMOHHUIO
MUDA;

IIpeaxmeTHbIE:

-c(hOPMUPOBAHHOCTb INPEJACTABIEHUII O MaTeMaTHKe KaK YacTH
MHPOBOM  KyJbTypsl W MECT€ MaTE€MaTHKd B  COBPEMEHHOM
[UBWIN3ALUK, CIIOCO0AaX ONUCaHMs SIBIEHUM peaJbHOr0 MHpa Ha
MaTEMaTUYECKOM S3BIKE;

-C()OpMHUPOBAHHOCTH MPEJCTABICHUN O MATEMAaTHYECKUX MOHATUAX KaK
BAKHEMIIUX MATEMATUYECKUX MOJEIAX, MO3BOJSAIOIIMX OINUCHIBATH U
M3y4aTh pPa3HbIE MPOUECCHl W SABJIECHUSA,; MOHUMAHHE BO3MOKXHOCTH
AKCUOMAaTHUYECKOTO MOCTPOEHUSI MATEMATUUYECKUX TEOPU;

-BJIQJICHUC MCTOAaMU JOKAa3aTCIILCTB U aJITOPUTMOB PCUICHUSA, YMCHUC
HUX TPUMCHATH, IMMPOBOAHUTH JOKA3aTCIBbHBIC PACCYXICHHA B XOAC
peUICHUs 3a4a4;

-BJIAJICHAE CTAHJAPTHBIMU IIPUEMaMU pELICHUS palUOHAIBHBIX U
UPPALMOHAIBHBIX, [TOKA3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX
YpPaBHEHUH M HEPABEHCTB, HMX CHUCTEM; HCIOJBb30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX IIPOrPAMM, B TOM YHUCJE IS ITOUCKA IIYTH PELICHUS U
WJUTFOCTPALIMM PELIECHUs YPAaBHEHUN U HEPABEHCTB;

-CpOpPMHUPOBAHHOCTh  TPEJCTABICHUNH 00 OCHOBHBIX  TMOHSTHSIX
MaTeMaTUYECKOr0 aHaJIh3a M MUX CBOWCTBAax, BIIAJICHUE YMEHUEM
XapakTepU30BaTh MOBEIEeHUE (DYHKIIMI, MCTOJb30BaHUE TOJYUYCHHBIX
3HAHUM JUTA ONUCAHUS U AHAJIN3a PEATIbHBIX 3aBUCUMOCTEM;

VYerHbll onpoc,
TECTUPOBAHUE,
TEPMHHOJIOTUYECKU I
JUKTaHT,
MHIUBUAYaJIbHbIE
3aJlaHus, pEIICHUE
3a/1a4, MPaKTHYECKUE
paloThI,
WHJUBU1yaJIbHBIN
IIPOEKT.
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-OCHOBHBIMU  MOHSTHSIMH O IUJIOCKUX U  [POCTPAHCTBEHHBIX
TeOMETPHUYECKUX (PUTYpPAX, HX OCHOBHBIX CBOWCTBAX;
-c(hopMHpPOBAHHOCTh YMEHHUSI PaclO3HABaTh reOMeTpudeckue (Urypbl
Ha Yyeprexax, MOJAEIAX U B PEaJbHOM MHPE; NPUMEHEHUE M3YYEHHBIX
CBOMCTB reoMmerpuueckux ¢uryp u ¢GopMmyn i  peHieHHs
FEOMETPUUECKUX 3ajiay U 3aau C IPAKTUYECKUM COJIEPKAHUEM;

-c(hOPMUPOBAHHOCTh TPEACTABICHUH O Tpoleccax |  SBJICHUSX,
MMEIOLINX BEPOSATHOCTHBIN Xapakrep, CTaTUCTHUYECKUX
3aKOHOMEPHOCTAX B  PEAIBHOM  MHpPE, OCHOBHBIX  ITOHATHUAX
JJIEMEHTAapHON TEOPUU BEPOATHOCTEH; YMEHUN HaXOAWTHb U OLCHUBAThH
BEPOSTHOCTH HACTYIUICHUS COOBITUI B MNPOCTEHIIMX MPAKTHUYECKUX
CUTYalUsIX U OCHOBHBIE XapAKTEPUCTUKH CIIy4alHbIX BEJINYMH;

-BJIa/ICHUE HABBIKAMM  MCIIOJIb30BaHMSI T'OTOBBIX KOMIIBIOTEPHBIX
IpOrpaMM IpU PEIICHUH 3ajau.
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IMpunoxenue

TeMbI 1O0KJIa10B
JInHelHbIE ypaBHECHUA.
MaremaTnyeckasi CTaTUCTHKA.
Teopus BEpOATHOCTH.
[IpousBoaHbIEC U UX PUIUUECKUI CMBICTT.

Tembl pedepatoB
AnreOpa 1 reoMeTpHsi: CBA3b C IPYTUMH HayKaMH.
Matematuka B BBIOPAaHHON CHEIMAJIBHOCTH: OCOOEHHOCTH H
poOJIEMbI IPUMEHEHHUS.
CucTeMbl TMHENHBIX YPAaBHEHUM: ONIPEACIICHUE, IPUMEHEHHUE.
BekTopHas anrebpa: npuMEHEHUE Ha MPAKTUKE.
IIprMeHenne MaTeMaTH4ECKUX I'OJIOBOJIOMOK, UTD.
['paduixu snemeHTapHbIX PYHKIUH.
Wurterpanel:  onpexneneHue, (QU3WYECKHM CMBICI U CIIOCOOBI
BBIYMCIICHUS.

Tembl HHAUBUAYAJIBHBIX IIPOCKTOB

HUcnonp3oBaHne  MaTeMaTHYECKOM  CTAaTUCTUKA B PEIICHHUE
YKU3HEHHBIX CUTYaLHH.

Matemartuka 1 UHQOPMAMOHHBIE TEXHOJIOTHH.
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