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1.MMACIIOPT PABOYEN TPOT'PAMMBI YYEBHON JUCIIUILJIUHBI

MaremaTuka
1.1 XapakTepucTuka IMCIUAILIAHBI

PaGouas nmporpamma y4e0HOM TUCIUILTAHEI SBISETCS YaCThi0 OCHOBHOU
npodeccroHanbHOM 00pa3zoBaTeabHOU MporpamMMbl B cooTBeTcTBUH ¢ PI'OC Ha
0a3ze OCHOBHOT'O 00Iero o0pa3oBaHus MPHU MOATOTOBKE KBAIM(UIIMPOBAHHBIX pa-
0ouunx no npodeccusiM TEXHUUECKOTO, COIUATbHO-APKOHOMUYECKOTO TPOPUIIEH:

29.01.05 3akpoiinuk
43.01.01 Odunuant, 6apmen

[Iporpamma paspabotana Ha ocHoBe TpeOoBanuii ®I'OC cpennero ob1Iero
oOpa3oBaHUs, MPEABIBIAEMBIX K CTPYKTYPE, COJMECPKAHUIO U Pe3yJbTaTaM OCBOE-
HUS y4eOHOW NUCHHMIUIMHBI «MaTeMaThka», B COOTBETCTBUU ¢ PexoMmeHmanusiMu
M0 OpPTaHU3AIUH TOJIYICHHSI CPETHETO 00IIero 00pa3oBaHus B MPEALIax OCBOCHUS
00pa3oBaTeIbHBIX MPOrPaMM CpeaHEro MpodeccuoHanbHOro0 00pa3oBaHus Ha 0asze
OCHOBHOTO 00111ero 00pa3oBaHus ¢ y4eToM TpeboBaHuil deaepaabHbIX TOCYIapCT-
BEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U MOTydaeMo MpodheCcCur WK CIeIrah-
HOCTHU CpeJHero mpodeCcCuoHaIbLHOr0 oOpa3oBanus (MUchMo JlemapTamMeHTa rocy-
JAPCTBEHHOU MOJTUTUKH B chepe MoAroToBku padouux kaapos u 110 Mun
ooprayku Poccun ot 17.03.2015 Ne 06-259).

Copeprkanue porpaMMbl y4eOHOW AUCIUIUIMHBI «MaTteMaTrKa» HarpasJe-
HO Ha IOCTY)KCHHE CICAYIOIINX TEICH:

— o0OecneueHre CHOPMUPOBAHHOCTU MPEICTABICHUNA O COIMATBHBIX, KYJb-

TYPHBIX ¥ UCTOPHUYCCKHUX (PAKTOpaX CTAHOBJICHUS MAaTEMAaTHKH,

— obOecrieueHue cPOPMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHYECKOTO W Ma-

TEMAaTHYECKOTO MBIIICHUS;

— obecnedenne cHhOPMUPOBAHHOCTH YMEHHM MPUMEHSThH TOJyUYCHHBIC 3HAHUS

IIPH PEIICHUH PA3INIHBIX 3a/1a4;

— obecrieueHue chOPMUPOBAHHOCTH MPEICTABICHUN O MaTeMaTHKE KaK 4acTH
0O0IIIeYeTOBEYECKON KYJIbTYyPhl, YHUBEPCATHHOM SI3bIKE HAYKH, TO3BOJISIO-

IIIEM OITMCHIBATh M U3yYaTh PeaIbHBIC MPOIESCCHI U SBICHUS.

Marematnka sBaseTcs GpyHIaMeHTaIbHOM 00I1e00pa3oBaTeIbHON JTUCITUII-
JUHOH CO CJIIOKHUBIIIMMCS YCTOMYHMBBIM COJICpKaHUEM U OOIUMH TPEOOBAaHUSIMU K
MOATOTOBKE 00YYarOIIMNXCS.

Coneprxanue yueOHOW JUCITUIUTMHBI Pa3pabOTaHO B COOTBETCTBUHU C OCHOB-
HBIMHU COACPKATCIIBHBIMY JIMHUSMH 00 yICHHUS MaTeMaTHKE

— anreOpandeckas JIMHHS, BKJIIOYAIONIAS CHCTEMAaTH3AIUI0 CBEJACHHUHW O YHC-

Jax; u3y4eHHe HOBBIX M 0000IIeHUE paHee H3ydeHHBIX orepaluii (Bo3Bese-

HUE B CTEIEHb, M3BIICUYCHUE KOPHS, JIoTapuMHUpOBaHUE, CHHYC, KOCHUHYC,

TAaHI'CHC, KOTAHI'€HC U 00paTHBIE K HUM); U3YYCHHE HOBBIX BHJIOB YHCIOBBIX

BBIpaXXCHUH ¥ (DOPMYJI, COBEPIICHCTBOBAHKE MPAKTUICCKUX HABBHIKOB U BBI-

YUCIUTEIBHON KYJIbTYPhI, PACIIMPECHUE U COBEPIICHCTBOBAHUE allreOpanye-



CKOro arnrapara, cOpMUPOBAHHOTO B OCHOBHOM IIIKOJIE, U €r0 MPUMEHEHUE
K PEIICHUIO MAaTEMAaTUYECKUX U MPUKIIAIHBIX 3a7a4;
TEOPETUKO-(DYHKIIMOHATbHAS JIMHUS, BKIIOYAIONIAs CUCTEMATH3alUI0 U
pacuiupeHue CBEeJACHUN O (PYHKIMSIX, COBEPIICHCTBOBAHHE TrpadHuuecKux
YMEHHUI; 3HAKOMCTBO C OCHOBHBIMU HJICSIMUA U METOJIAMU MaT€MaTHYECKOIO
aHajau3a B 00beMe, MO3BOJIIONIEM UCCIE0BATh dJIEMEHTapHbIE (DYHKIIUU U
pelaTh IpoCcTeline reoMeTpuieckue, PU3nIecKue U JIpyrue npuKIagHble
3a/1a4H;
JIMHUS YPABHEHHUN U HEPABEHCTB, OCHOBAHHAsl HA TOCTPOCHUHU U MCCIEN0BA-
HUU MaTEMaTHYECKUX MOJIEJIEH, MepeceKaronascs ¢ aliredpandeckon u Teo-
pPETUKO-(PYHKIIMOHATBHOW JIMHUSIMU U BKJIIOYAIOIAsl Pa3BUTUE U COBEPIICH-
CTBOBAHHME TEXHUKH aireOpanyeckux mpeoOpa3oBaHUM ISl pEUIeHUs ypaB-
HEHUM, HEPABEHCTB U CUCTEM; OPMHUPOBAHUE CIIOCOOHOCTH CTPOUTH U HC-
CIEN0BATh MPOCTEUIINE MATEMATHUUYECKUE MOJEIHU MPU PELICHUU MPUKIIA-
HBIX 3aJ/1a4, 3a]1a4 U3 CMEXXHBIX U CIEHHAIBHBIX TUCUUILINH;
r€OMETPHUYECKAs JIMHHUS, BKIIOYAIOIIAS HATIISIAHBIE MPEICTABICHHUS O MPO-
CTPaHCTBEHHBIX (PUTypax U U3yUYEHHE UX CBOUCTB, (POPMUPOBAHUE U PA3BU-
THE MPOCTPAHCTBEHHOTO BOOOpa)KE€HWsI, pa3BUTHE CIOCOOOB reoMeTpuue-
CKMX M3MEpPEHHI, KOOPAMHATHOTO U BEKTOPHOI'O METOJIOB ISl PELICHUS Ma-
TEeMaTUYECKUX W MPUKIIAIHBIX 3a]1ay;
CTOXacTHYECKas JIMHUSI, OCHOBAHHASI HA PA3BUTUU KOMOMHATOPHBIX YMEHHUH,
MPEJICTABICHUN O BEPOSITHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX OKpY-
KAOIIEr0 MUpA.

[enu AUCUUILIMHBI C yY€TOM CHeU(DUKU JTUCIUILINHBI:
B pe3ynbraTe OCBOEHMS Yy4eOHOW NMCIUIUIMHBI OOYYaIOIIMICS TOKEH

yMeThb:

BBITIOJIHATh apu(MeTHYecKue ACHCTBHS, codeTash YCTHbIE M MUCHMEHHBIC
MpUEMbI, TPUMEHEHHE BBIYUCIUTENBHBIX YCTPOUCTB; HAXOIUTh 3HAUCHUS
KOpHSI HaTypaJdbHOM CTENEHH, CTENEHU C pallMOHAJIBLHBIM MOKa3aTelieM, JIo-
rapudpmMa, UCHOIb3YyS NPU HEOOXOJUMOCTH BBIYUCIUTEIBHBIE YCTPOMCTBA;
MOJIb30BATHCS OIEHKOM U MPUKUIKOU MPU MPAKTUUECKUX pacyeTax;
MPOBOJUTH IO HU3BECTHBIM (OpMyJiaM U TpaBujaM Mpeodpa3zoBaHusi OyK-
BEHHBIX BBIPOXXCHUM, BKIIOYAIOIIMX CTETEHU, PAJAMKaJbl, JOTapuPMbl U
TPUTOHOMETpUUECKUE (PYHKIINH;

BBIYUCIISITh 3HAYEHUS YMCIIOBBIX U OYKBEHHBIX BBIPAKEHUM, OCYIIECTBIISIS
HEO0OXOIMMBbIE TTOJACTAaHOBKHU U ITpeoOpa3oBaHus;

ONpeNeNsATh 3HaUeHUuEe (PYHKIMMU MO 3HAUYCHUIO apryMEHTa MpU Pa3IudHBIX
crioco0ax 3amanus QyHKIUY;

CTPOUTH rpaUKU U3YUYECHHBIX (DYHKIUNA;

OMUCHIBATH M0 TpauKy U B MPOCTEUIINX CIydasX 1o (opMylie moBeAeHUE 1
cBOMCTBa (PYHKIMU, HAXOAUTH MO TpaduKy (QYHKIIMKU HAUOOJbIINE U HaU-
MEHBIIINE 3HAYCHHUS,

pelarh ypaBHEHUS, POCTEUIINE CUCTEMBI YPABHEHHM, UCIIOJIb3Ysl CBOMCTBA
GbyHKIMI 1 ux rpaduKos;



BBIYUCIISITh MTPOU3BOJHBIE U MEPBOOOPA3HBIE JIEMEHTapHBIX (YHKIUH, HC-
MOJIB3YS CIIPABOYHBIE MaTE€pHUAIbI,

UCCIIEIOBAaTh B MPOCTEUIINX Ciiy4yasiX (PYHKIIMM Ha MOHOTOHHOCTH, HaXo-
JIUTh HauOOJbIINE W HAUMEHbIINE 3HauyeHUsl (QYHKIUH, CTPOUTH Tpaduku
MHOTOYJIEHOB M MPOCTEHIIUX PalMOHATBHBIX (YHKIUN C UCIOIB30BaHUEM
amnrapaTra MaTeMaTUYeCKOro aHaIu3a;

BBIYUCIISITh B MPOCTEUINNX CAydasX IJIOIMIAAN C UCMOJIb30BAaHHEM MEPBOOO-
pa3HoOM;

pelaTh panyoHaIbHbIE, TOKAa3aTeIbHbIE U JTOTapUPMUUYECKUE YpaBHEHUS U
HEPABEHCTBA, MIPOCTEHIINE UPPAIMOHATBHBIE U TPUTOHOMETPUUECKUE ypaB-
HEHHUSI, UX CUCTEMBI;

COCTaBJISITh YPaBHEHHS U HEPABEHCTBA IO YCIOBHIO 33/1a4H;

WCIIOIb30BaTh MJI MPUOIMAKEHHOTO PEIICHUS yYpPaBHEHUM U HEPABEHCTB
rpaguyecKuii MeTox;

n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH MHOXXECTBa PEIICHUN MpOoCTeil-
IUX YPABHEHUHN U UX CUCTEM;

pemaTh npocTeiie KOMOMHATOPHBIE 3a/1aud METOJIOM Iepedopa, a Takke
C UCIOJIb30BAHUEM U3BECTHBIX (HOPMYII;

BBIYUCIIATh B MPOCTEUIINX CIIydasiX BEPOSTHOCTU COOBITHII HA OCHOBE MOJ-
cYeTa YKCclia UCXO/OB,

pacro3HaBaTh Ha 4YepTekax U MOJEISX MPOCTPAHCTBEHHBIE (OPMBI; COOT-
HOCHUTbH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMU, U300PAKEHUSIMU;
OMUCHIBATh B3aUMHOE PACIIONI0KEHUE MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCT-
B€, ApTyMEHTUPOBATh CBOU CYXKJEHHUS 00 3TOM PACIOJIOKEHUH;
aHAJTM3UPOBATH B MPOCTEUIINX CIIy4YasiX B3aUMHOE PACIIONOKEHHE 0ObEKTOB
B NMPOCTPAHCTBE;

n300paxaTh OCHOBHbIE MHOTOTPAHHUKH W KPYTJIbIE TeJia; BBIMOJIHATH 4Yep-
TEXU IO YCJIOBUIM 3a/1ay;

CTPOUTH MPOCTEUIINE CEUCHUS KyOa, MPU3MBbI, MUPAMUJIBI;

pemaTh MIaHUMETPUYECKUE U MPOCTEHIINE CTEPEOMETPUUECKIE 3a/1aud Ha
HAXOXJICHUE TCOMETPUYCCKUX BeNWYWH (IJIMH, YIVIOB, IUIONIaaed, oObe-
MOB);

UCIIOJIB30BATh IPU PEIICHUU CTEPEOMETPUUECKUX 3aj1au IJTAHUMETPUUECKUE
(haKThl 1 METOJIBI;

MPOBOJIUTH I0KA3aTENIbHBIE PACCYXKIEHUS B XOJI€ PEIICHUS 3a7a4.

B pesynbrare ocBoeHUs1 yueOHOU TUCIUIUIMHBI O0y4arouuics T0IKEH

3HATh.

3HAUCHWE MATEMATUYCCKON HAyKHW ISl PEUIeHUs 3a/ad, BO3HUKAIOINUX B
TEOPHUH W TPAKTHKE; MHAPOTY U B TO K€ BPEeMsI OTPaAaHUYCHHOCTH MPUMEHE-
HUS MaTeMAaTHYECKHX METOJOB K aHAJIN3y W HCCIICIOBAHHUIO TPOIECCOB U
SIBJICHUH B MPUPOJI€ U OOIIECTRE,;

3HAUCHWE MPAKTHKU W BOMPOCOB, BO3HUKAIONIUX B CAMOW MAaTEMATHKE IS
GbopMHpOBaHUS W PA3BUTHS MATEMATHYECCKOW HAYKH; WCTOPHUIO Pa3BHUTHSI
MOHATHUS YHCIIA, CO3JaHUS MATEMaTHYECKOTO aHaW3a, BO3HUKHOBEHHS M
Pa3BUTHSI TEOMETPHH;



~ YHUBEpPCAJbHBIM XapaKTEP 3aKOHOB JIOTUKM MAaTEMaTUYECKUX PACCYKACHUH,
UX MPUMEHHUMOCTh BO BCEX 00JACTAX YEIOBEUECKOU JIESITENHHOCTH,
~  BEPOSITHOCTHBIM XapaKTep Pa3IMYHBIX MPOLIECCOB OKPYKAIOLIETO MUPA.

1.2MecT0 yueOHOI THCHUIIUHBI B Y4eOHOM IJIaHe

VYyebnas nucuumuinHa «MaTeMaTuka» siBISeTCsl y4eOHBIM MPEeIMETOM 0051-
3aTenbHOM mpeaMeTHon obmactu «OomecTBeHHble Hayku» OI'OC cpennero o0-
niero oopaszoBanus. B npodeccruoHanbHbIX 00pa30BaTEbHBIX OpraHu3alusix, pea-
JTU3YIOIIMX 00pa30BaTeNbHYI0 MPOrpaMMy cpeliHero o0iiero oOpa3oBaHus B mpe-
nenax ocsoeHusa OIIOII CITO na 6a3e ocHOBHOro o0iiero oopasoBaHusi, yueOHas
aucuuIUinHa «MaTtemaTuka» u3y4aeTcsi B 00111e00pa30BaTeIbHOM IIUKIIE Y4EOHOTO
mwiana OIIOIT CIIO na 6a3e ocHOBHOro oOwEro oOpa3oBaHHUS C MOJYYEHHEM
cpennero obmrero oopaszosanus ([IIIKPC, ITIICC3).

B yuebnbix mnanax [TIIKPC, ITICC3 mecTo yueOHOM nucuUIuinHb «Mate-
MaTHKa» — B cOCTaBe oO0mmX 00I1e00pa3oBaTebHBIX YUYE€OHBIX JUCIUILINH,
dhopMupyeMbIX U3 00s13aTeNbHBIX TpeaMeTHBIX obnacTeit ®I'OC cpegnero ooIero
oOpazoBanus, s npodeccuit/cnermanbaocteid CIIO cootrBeTcTBYIONIETO TPOdu-
7151 Tpo(eCCUOHATIBHOTO 00pa30BaHUs.

1.3Pe3yabTaThl OCBOEHUA YUeOHOMH TUCIMILINHBI

OcBoenue coaepxkanusi yueOHON nucIUIUIMHbI «MatemaTuka» obecrneurBa-
€T JOCTHKEHUE 00yYaIOIUMUCS CIAEAYIOUIUX PE3yIbTaTOB:
JINYHOCTHBIX:

— c(hOpMUPOBAHHOCTh MPEJICTABICHUN O MaTEeMAaTHKE KaK YHHBEPCAIbHOM
A3bIK€ HAyKH, CPEJICTBE MOJEIUPOBAHUS SBJICHUN U MPOILIECCOB, UIEIX U
METOJIaX MaTEMAaTUKH;

— TIOHMMaHHUE 3HAYMMOCTH MATEMaTUKH JJIsi HAy4YHO-TEXHUYECKOrO Mporpec-
ca, cOpMUPOBAHHOCTh OTHOIICHUSI K MAaTEMAaTHKE KaK K 4acTH oOIleyeno-
BEUECKOHN KyJIbTYpbl YEPE3 3HAKOMCTBO C UCTOPHUEH pa3BUTHUS MAaTeMaTHKH,
DBOJIIOIIMEN MaTEMaTHUECKUX HJICH,

— PpPa3BUTHE JIOTUYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO BOOOpaXKEeHHUsI, ali-
TOPUTMHYECKON KYJIbTYpbl, KPUTUYHOCTH MBIIUICHHUS HAa YpOBHE, HE0OXO-
JUMOM 7151 Oyayuied npodecCuOHAIbHON AeATeNbHOCTH, JIJISl MPOJOJIKEHUS
oOpa3zoBaHus U caMm0o00pa30BaHUS;

— OBJIQJICHUE MATEeMaTUYECKUMHU 3HAHUSIMU U YMEHUSIMH, HEOOXOJUMBIMU B
MOBCEIHEBHOM KU3HH, ]IS OCBOCHHSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX JIUC-
UUIUTMH ¥ JTUCHMIUIMH NPo(eCCUOHANBHOTO IIUKJIIA, JJI MOoIy4YeHus: o0pa3o-
BaHUS B 001acTsAX, HE TPEOYIOUUX YIIIyOJEHHONW MaTeMaTUYeCKOW MoJro-
TOBKH,

— TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCIIE CaMO00pa3oBa-
HUIO, Ha MPOTSHDKEHUU BCEU KU3HU; CO3HATEIIbHOE OTHOIICHUE K HEMPEPHIB-
HOMY 00pa30BaHUIO KaK YCIOBHUIO YCHEUIHOW MpodecCHOHAIBHOU U 00111e-
CTBEHHOU NESATEILHOCTH,



TOTOBHOCTh M CITIOCOOHOCTBH K CAMOCTOSTEIHLHONW TBOPUYECKOW M OTBETCTBEH-
HOU NIESITEIILHOCTH,

TOTOBHOCTh K KOJUIEKTHBHOU paboOTe, COTPYIHHYECTBY CO CBEPCTHHUKAMHU B
o0Opa3oBaTeabHOM, OOLIECTBEHHO MOJE3HOH, y4eOHO-MCCIIEeI0BATEIbCKOMH,
MPOEKTHOW U APYTUX BHIAX JIEATEIbHOCTH,

OTHOIIIEHUE K PO(PECCHOHATBFHON JESTEIBHOCTH KaK BO3MOXKHOCTH Y4aCTUSA
B PEIICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHAIIOHATb-
HBIX TIpO0JIEM;

MeTanpeaMeTHbIX .

YMEHHE CaMOCTOSATENIbHO OMNPENeNsTh LENd ACSTEIbHOCTH M COCTaBIISTh
IJIAHBI JIEATEIbHOCTH; CAMOCTOSITEIbHO OCYIIECTBIATh, KOHTPOIUPOBATh U
KOPPEKTUPOBATh JEATEIbHOCTh, HMCIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI
JUTSL IOCTHIKEHUSI TTOCTABJICHHBIX IEJEH M peaau3alii IUIAHOB JIeATelIbHO-
CTH, BBIOUpATh YCIEIIHBIE CTPATETUH B PA3JIMYHBIX CUTYAIIUIX,

YMEHHUE NPOAYKTUBHO OOLIATHCSA M B3aUMOJIEHCTBOBATh B MPOLECCE COBME-
CTHOU NI€SITEIbHOCTH, YUYUTHIBATh MO3UIUU JIPYTUX YYACTHUKOB JEATEIbHO-
ctH, 3¢ (PEeKTUBHO pa3peniatb KOHMIUKTHI;

BJIaJICHUE HABBIKAMU MO3HABATEIBHOM, YU4E€OHO-HCCIIEIOBATEIbCKON U MPO-
€KTHOU JEeSATETbHOCTH, HAaBBIKAMU pa3pelleHUs] MpoOsieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHUS MPAKTUUYECKUX
3a/1a4, MPUMEHEHUIO Pa3IMUYHbIX METOJ/OB MO3HAHMS,

TOTOBHOCTh W CIOCOOHOCTH K CaMOCTOSTEIbHOW HH(POpMaIMOHHO-
MO3HABATEILHON JIEATEIbHOCTH, BKIIIOYAasi YMEHUE OPUEHTUPOBATHCS B pas-
JUYHBIX UCTOYHUKAX UHPOpPMAIUU, KPUTUUYECKU OIICHUBATh U MHTEPHPETHU-
poBaTh HHPOPMALIHIO, TIOTYYAEMYI0 U3 Pa3JIMYHBIX HICTOUHHUKOB;

BJIaJICHUE SI3BIKOBBIMU CPEJICTBAMU: YMEHHUE SICHO, JJOTUYHO U TOYHO H3Ja-
raTh CBOIO TOUKY 3pEHHUS, UCIIOIb30BATh aJICKBAaTHBIE SI3bIKOBBIE CPEJICTBA,
BJIaJICHUE HaBBIKAMU IO3HABATEJIbHOW pe(JIeKCMU KaK OCO3HAHUSI COBEP-
IA€MbIX JCHCTBUI M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHO-
BaHMI, TPaHUI] CBOETO 3HAHMS U HE3HAHUS, HOBBIX [TO3HABATENIbHBIX 33/1a4 U
CPEACTB JJIsl UX TOCTUKEHUS;

LEJIeyCTPEMIICHHOCTh B MOUCKAX Y MPUHSATUH PELICHUM, COOOPa3UTENbHOCTD
Y UHTYUIUS, PA3BUTOCTb MPOCTPAHCTBEHHBIX MPE/ICTABICHUMN; CIIOCOOHOCTh
BOCIIPUHUMATh KPAaCOTy U TAPMOHHIO MUPA;

IpeaIMeTHBIX:

c(hOpMUPOBAHHOCTh MPEJCTABICHUM O MaTeMaTUKEe KaK 4YacTU MHUPOBOHU
KyJbTYphl U MECTE€ MAaTE€MaTUKH B COBPEMEHHOM NMBUJIM3AIMH, CIIOCOOax
ONMCAHUS ABJICHUN PEAIbHOIO MUPA HA MAaTEMaTUYECKOM SI3bIKE;
c(OOpMHUPOBAHHOCTh MPEACTABICHUH O MaTEMAaTHYECKUX IMOHATHUIX Kak
BAXHEUIIINX MATEMATUYECKUX MOJAENAX, MO3BOJISIONIUX OMUCHIBATH U U3Y-
YaTh Pa3HbIC MPOLECCHl U SIBJICHHS; TOHUMAHUE BO3MOXKHOCTH aKCUOMATH-
YECKOTO MOCTPOCHHSI MATEMATUYECKUX TEOPUH;



BJIAJICHUE METOJIaMHU JI0Ka3aTEJIbCTB U AJITOPUTMOB PEIICHUS, YMEHHE HX
MIPUMEHSATH, TPOBOJNUTH JOKA3aTEIbHBIE PACCYKICHUS B XOJAE PELICHUS 3a-
nad,

BJIAJICHUE CTAaHJAPTHBIMU MPUEMAMU PEIIEHUS PALMOHAIBHBIX U UPPALHO-
HAJIBHBIX, MTOKA3aTENbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U
HEpPABEHCTB, UX CHUCTEM; HCMOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX IIPO-
rpaMM, B TOM YHUCJIE€ Ui TIOMCKA MYTH PEIICHUS U WUIIOCTPALMUA PEIICHUS
YpPaBHEHUW 1 HEPABEHCTB;

c(hOpMUPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX MOHSITUSAX MaTEeMaTHue-
CKOr'0 aHAJIN3a U UX CBOWCTBAX, BJIAJICHUE YMEHUEM XapaKTepPU30BaTh MOBE-
neHue (QyHKIHM, UCMOIB30BaHUE TMOJYYEHHBIX 3HAHUU JJIsl OMUCAHUS U
aHAJIM3a PeallbHBIX 3aBUCUMOCTEH;

BJIAJICHUE OCHOBHBIMHM MOHSATHSIMH O IUIOCKMX W IPOCTPAHCTBEHHBIX T'€O-
MeTpUYeCKuX (pUrypax, uX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTH yMe-
HUS pacro3HaBaTh reoMeTpuyYecKre PUryphl Ha YepTekax, MOJIENAX U B pe-
aTbHOM MUpE; IPUMEHEHUE U3YUYEHHBIX CBOMCTB r€OMETPUUYECKUX QUTYyp U
dbopmy A penieHus TEOMETPUUECKUX 3a/1ay U 3a7a4 C MPAKTUYECKUM CO-
NEpKAHUEM;

c(hOpMUPOBAHHOCTh MPEJICTABICHUN O Mpolleccax U SIBICHUSX, UMEIOIINX
BEPOSITHOCTHBIA XapaKTEpP, CTATUCTUUYECKUX 3aKOHOMEPHOCTSAX B PEATBbHOM
MHPE, OCHOBHBIX MOHATHUSAX 3JIEMEHTAPHOU TEOPUU BEPOSITHOCTEW; YMEHUU
HaXOJIUTh U OLICHUBATH BEPOATHOCTH HACTYIUJICHUSI COOBITHI B IPOCTEHIIINX
MMPAKTUYECKUX CUTYalHsIX U OCHOBHBIE XapPAKTEPUCTUKHU CIIyYaWHBIX BEIIH-
YHH,

BJIAJICHUE HABBIKAMM HCHOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM
MpY PELICHUU 3a]a4.



2.CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUIIJIMHBI
2.100beM yuyeOHOH TUCHUINJIMHBI U BUIbI Y4eOHOH padoThI

Bun yue6HOMI paboThI O0bem yacoB
43.01.01 29.01.05

MaxkcumasibHasi yueOHasi Harpy3Ka (Bcero) 427 285
O6s13aTejibHAsI ayIHTOPHAsI yueOHasi HArpy3Ka (Bcero), 285 262

B TOM YHCJIE:

TEOPETUUYECKUE 3aHATHUS 285 262
NPaKTHYECKHUE 3aHITUS

CamocTosiTeIbHAsI paboTa o0yuarmierocsi (Bcero), 142 14

B TOM YHCIIC:

- MpopabOTKa KOHCIIEKTOB TI0 TEME.

- pelIeHue 3aa4 110 TEME

- caMOCTOsATeIbHAs paboTa B HHTEPHETE

- IOATOTOBKA BBICTYIUIEHUH 10 3aJaHHBIM TEMaM, JOKJIAJ0B, WH-
JTUBUIYaTBHOTO MPOEKTA C UCTIOIB30BAHUEM HH(POPMAIIHOHHBIX
TEXHOJIOTHH U JIp.

IIpomexxkyTounas arrecTanus (IK3aMeH) IK3aMeH 9

2.2 TemaTuyeckuii IVIaH U coJiep:KaHue YUeOHOU TUCHUNINHBI «MaTemaTu-
ka» s npogeccuu 43.01.01 Opununant, 6apmMeH

HaumMeHoBaHue TeM Coneprxanue yaeOHOTr0 MaTepuaa, KOHTPOJIBHBIE, O0béM
MPaKTHYECKHE, HCCISOBATEIBCKUE U HCCIICOBATEIBCKUE 4acoB
paboThl, caMocTOsITeNIbHAs paboTa
1 2 3
Beenenue. AymuTopHasi yaeOHasi Harpy3Ka 12
Tema 1. «Pa3Butue 1 Baeznenue.

JIuneliHbIe ypaBHEHUS U UX CHCTEMBI.
KBagpaTHbie ypaBHEHUS U HX CHCTEMBI.
[Tpubnmxénnbie Berancienns. [lorpemnocru.
KomnnekcHele yncna.

6 Tpuronomerpuueckas ¢popma K.H.

IIOHATHA O YHUCIIC»

gl BjwnN

BueaynuropHasi camocrosiTeJibHasi padoTa 00y4ar0uXcs: 4
[IpopaboTKa KOHCIIEKTOB O TEME.
Pemenne 3aga4d no Teme.

Tema 2. AynuTopHasi yueOHasi HATpy3Ka 30
«Kopnu, crenenn 1 Kophu 1 ux cBoicTBa.
U JIOTapU(PMBbI» 2 Brrunciienne u cpaBHEHUE KOPHEH.
3 CreneHp ¢ parioHAILHBIM NIOKA3aTEeNIEM.
4 Crenens C IEHCTBUTENBHBIM 0OKA3aTEIEM.
) IIpeobpa3oBaHue YUCIOBBIX U OYKBEHHBIX BbIpa-
KEHUU.
6 HppaimoHaibHble ypaBHEHHS.
7 Iloka3arenbHble ypaBHEHUS.
8 Penienue ynpaxHeHUH.
9 Jlorapu¢msbl 1 UX CBOHCTBA.
10 | BoluncneHnue u cpaBHEHUE YMCIIOBBIX BBIPAXKE-
HUI.
11 | JlecaTuyHblil ¥ HATYpaJIbHBIN JOrapu(MBI.
12 | ®opmyna nepexona.
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13 | Pemenue norapumMuyecKix ypaBHEHUH.

14 Pemenne npuknaaHeix 3aaad.

15 | KonTponbHas pabora.

BueaynuropHasi camocrosiTeJibHas padoTa 00y4ar0HuXcs: 8/15
[IpopaboTka KOHCIIEKTOB O TEME.
Pemenne ynpaxHeHui o TeMe.
IloaroroBka MCTOPUYECKUX CIIPABOK IO TEME.
Tema 3. AymuTopHasi yaeOHasi Harpy3Ka 24
«[Ipsmble n 1 Axcuomsl. [1apamiensHOCTb MPSAMOHN U IITOCKOCTH.
IIJIOCKOCTH B 2 [TapannenpHOCTb MIIOCKOCTEM.
[IpOCTPAHCTBE> 3 CkpemuBaromuecs npsamele. Ilepnenaukynsp u
HAKJIOHHAS.
4 VYron Mexy npsAMoi U IIIOCKOCTBIO.
5 Yroa Mexy npsiMOd U IIOCKOCTBIO.
6 JIByrpaHHBIN yroi.
7 [leprienAMKYIAPHOCTD ABYX IUIOCKOCTEM.
8 [TocTpoenue ceueHuid.
9 Pemenne 3anau.
10 | ['eomerpuueckue mpeoOpazoBaHus MPOCTPAHCTBA.
11 | M3obpaskeHue NpocTpaHCTBEHHBIX (UTYD.
12 | KontponbHas paboTa.
BueaynuropHasi camocrosiTeJibHas padoTa 00y4ar0IuXcs: 6/12
[TpopaboTKa KOHCIEKTOB IO TEME.
Pemenne TemaTnyeckux 3anad.
[ToaroroBka MyabTUMEIUNHBIX JOKYMEHTALIHMA.
CocTaBlieHHE KPOCCBOPJIOB M0 N3yUYEHHOH TEME.
Tema 4. AymuTopHasi yaeOHasi HAarpy3Ka 12
«KomOuHatopuka» 1 daxrtopuai. [IpaBuno npousBeneHus.
2 [lepecTanoBku.
3 Pa3memnienus.
4 CoueraHus 1 UX CBOMCTBA.
5 bunom Herotona. Tpeyronsauk [lackans.
6 KonTponwsHas padora 3a 1 momyroue.
BueaynuropHasi camocTosiTeJibHasi padoTa 00y4ar0uXcs: 4/6
[IpopaboTka KOHCIIEKTOB IO TEME.
Pemenne TemaTuyeckux 3a1au.
[ToaroroBka MyabTUMEIUNHBIX JOKYMEHTAIIMN.
Tema 5. AymuTopHasi yaeOHasi Harpy3Ka 22
«Koopnunats! u 1 KommnanapHbie BEKTOPEIL.
BEKTOPKI» 2 Pasnoxxenne BekTopa B IPOCTPAHCTBE.
3 Pemenne 3anau.
4 JlexapToBa cucTeMa KOOpAMHAT B MIPOCTPAHCTBE.
5 JleficTBHSI ¢ BEKTOpaMH B KOOPIMHATHOW opme.
6 CkansgpHoe NpOoHU3BEAEHNE BEKTOPOB.
7 Pemenne 3anau.
8 YpaBHEHNE MIIOCKOCTH.
9 Hcnonrs3zoBanue KOOpAUHAT B PELIEHUN
TeOMETPUYECKHX 3a]a.
10 Pemenne npuknaaHeIx 3aaay.
11 | KontponbHas paboTa.
BueaynuropHasi camocTosiTeJibHasi padoTa 00y4ar0uXcs: 5/11

Pemenne 3aau B KOOpIMHATHON (opMme.
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Coznanve MyIbTUMEIUNHBIX WIUTIOCTPAllUN IO TEME.

Tema 6. AymuTopHasi yaeOHasi Harpy3Ka 34
«OcHOBBI 1 Pannannas mepa yria. Onpenenenue Sin, cos, tg, ctg.
TPUTOHOMETPHUI» 2 3uaku Sin, €os, tg, ctg.
3 OCHOBHBIE TPUTOHOMETPHUYECKHUE TOXKIECTBA.
4 DopMyIIBI CIOKEHUSI.
5 ®opMyIbl ABOMHOTO yria.
6 @®opMyIIBl TOJIOBHHHOTO YIa.
7 DopMmyIbl IpUBEICHHS.
8 [IpeoOpa3oBanue NPOCTEUIINX TPUTOHOMETPHUECKIX
BBIPKECHHH.
9 CamocrosiTenpHast paboTa.
10 | OOpatHble TpUTOHOMETPHYECKHE (DYHKLINH.
11 | YpaBHeHus Buga COS X = a.
12 | YpaBHenus Buma Sin X = a.
13 | YpaBHeHus Buga tg X = a, ctg X = a.
14 | Pemenue npocTeHIINX TPUTOHOMETPHUECKUX
ypaBHEHUH.
15 | Pa3nuuHble METOABI PELIEHUS] TPUTOHOMETPHIECKIX
ypaBHEHUH.
16 | Pemenue TpuroHoMeTpHUECKUX HEPABEHCTB.
17 | KontponbHas paboTa.
BueaynuropHasi camocrosiTeJibHas padoTa 00y4ar0IuXcs: 14/17
Tpuronomerpruyeckue npeodpazoBaHusl.
Pemenrie TpUrOHOMETPUYECKUX YPaBHEHHH.
IloaroroBka HCTOPUYECKUX COPABOK 1O TEME.
Tema 7. AynuTopHasi yaeOHasi Harpy3Ka 24
«DyHKUINH U 1 | CgoiicTBa QyHKIIHUH.
rpaduKm» 2 | YUrenue cBoiicTB pyHKIMU IO TpaduKy.
3 | Ioctpoenue rpaduka GyHKITUHU 110 CBOHCTBAM.
4 | BzaumHO — oOpaTHbIe QYHKIUH U UX TPaduKH.
5 | [IpeoOpa3zoBanue rpaduxos. [lapannensHblil mepeHoc.
6 | CuMMerpust OTHOCHUTEIBHO OCell KOOpIUHAT.
7 | Pactsmxenue u cxxaTue BOONb OCEH KOOPAWHAT.
8 | ApobHo — panuoHanbHbIe QYHKIHH.
9 | [lokasarenpHas u norapudmudeckast GyHKIHH.
10 | Tpuronomerpuueckue GpyHKIHH.
11 | Urorosas koHTponbHas padota 3a 1 kypc.
12 | Ananu3 x/p. Pabora nax ommbkamu. Utoru
yCIIEBAaEMOCTH.
BueaynuropHasi camocTosiTeJibHasi padoTa 00y4ar0uXcs: 10/12

I'paduueckue paboTEhI.

Pemenne TeMaTuyeckux 3aagad.

[ToaroroBka MynbTUMEIUNHBIX JOKYMEHTAIIMH.

HanmenoBanue Tem

COI[Cp)KaHI/Ie y‘l€6HOFO MaTepualia, KOHTPOJIbLHEIC,
MPAKTUYCCKUEC, UCCIICAOBATCILCKNUC U NCCIICAOBATCILCKUC
pa60TI>I, CaMOCTOATCIIbHAsA pa60Ta

O0BEM JacoB

2

Tema 1.
«MHOTOrpaHHHUKH U
KpYTJIBIE TEIa»

AymuTopHasi yaeOHasi Harpy3Ka

34

1 | MHororpaHHMKU 1 UX H300paKeHHeE.

2 | Ky0, mapamenenumen 1 UX U3MEpEHHUsL.

3 | Ilpusma, e€ BUIBI M U3MEPEHHUS.
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MopenupoBaHue.

[Mupamuna, €€ BUIBI M H3MEPCHHSI.

HOCTpOCHI/Ie CCUCHUN MHOT'OI'pPaHHHUKOB.

HpaBI/IHBHBIC MHOT'OI'paHHUKU.

4
5
6 | MonenupoBanue
7
8
9

Pemenue 3amau.

10 | IIpaxruyeckas pabora.

11 | HuauHap U ero u3MepeHusl.

12 | Konyc 1 ero nu3mMepeHusl.

13 | Cdepa, map u ux u3MepeHusl.

14 | B3aumHoe pacnioniokeHue cepsl 1 MIOCKOCTH.

15 | IIpakTHueckas padora «KoMOWHAIMK TE€OMETPHIECKIX
T

16 | Pemenue 3anau.

17 | Ilpakruyeckas pabora.

BueaynuropHasi camocrosiTeJibHasi padoTa 00y4ar0uXcs: 12/17
ITpopaboTKa KOHCIIEKTOB O TEME.
Pemenue 3a1a4d no Teme.
[ToaroroBka MyabTUMEIUNHBIX JOKYMEHTALIMA.
[IpakTuyeckas pabora no Teme «KoMOUHAIIUM T€OMETPUIECKUX
TEI»
Tema 2. AynuTopHasi yaeOHasi Harpy3Ka 28
«Hauana 1 | YucnoBble mocaea0BaTENbHOCTH.
MaTeMaTH4CCKOro 2 | 'eomerpuyeckue mporpeccum.
aHan3a» 3 | Housarre npou3BoaHoii. IIpon3BoaHas >J1eMEHTapHBIX
(hyHKIH.
4 | IpaBuna nuddepeHpoBaHusl.
5 | AuddepennmpoBanue 3eMeHTapHBIX (QyHKIHUHT.
6 | [IpousBoaHas croxHOW (HYHKITUH.
7 | TeomeTrpuyeckuii CMBICI IPOU3BOTHOM.
8 Ou3nuecKuil CMBICI IPOU3BOIHOM.
9 | IIpousBonHas GpyHKIHH U €€ CBOWCTBA.
10 | IlpumeHeHHE TPOU3BOAHON K HCCIEAOBAHUIO (DYHKIIHIA.
11 | Ioctpoenue rpadMKoB C MOMOIILIO TPOU3BOIHOH.
12 | HauOonbuiee n HanMeHbLIee 3HaUCHUsT QYHKLIUH.
13 | Bropas npousBogHasi.
14 | UccnenoBaTtenbckas pabora Ha Temy «IIpruMeHeHne
MIPOU3BOAHOM».
BueaynuropHasi camocTosiTeJibHas padoTa 00y4aruXcs: 10/14
IIpopaboTKa KOHCIIEKTOB O TEME.
Pemenne ynpaxxHeHuit no teme.
[ToaroroBka MynbTUMEIUNHBIX JOKYMEHTAIIUH.
Tema 3. AymuTopHasi yaeOHasi Harpy3Ka 18
«WHTerpan u ero 1 | IlepBooOpa3Has u €€ HaxOXKICHUE.
PUMCHCHH C> 2 [TonsiTue MHTErpaza u ero HaxoXKJACHHE.
3 | ®opmyna HetoTona — JleliOHuIIA.
4 | [lnomaas KPUBOIMHEUHON TPAMELUH.
5 | O6béMm ¢uryp BpamieHus.
6 | Pemenne TeKkCTOBBIX 3a1ad.
7 | Pemenue ynpaxHeHUH.
8 | KonrponrsHas pabota 3a 1 monmyroaue.
9 | AHanu3 KOHTPOJBHOH paboTel. Mrtorn 1 momyroams.
BHeaynuropHasi camocrosiTeJibHasi padoTa 00y4ar0uXcs: 8/9
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[TpopaboTka KOHCIIEKTOB IO TEME.

Pemenne TeMaTuueckux 3aaad.

[ToaroroBka MyabTUMEIUNHBIX JOKYMEHTALIMA.

CocTaBiieHIE KPOCCBOPJIOB MO U3YUYEHHOH TeMe.

Tema 4. AyautopHas yyeOHasi Harpy3Ka 14
«Anementsl TB u 1 CoObiTusa. KomOuHaImu COOBITHIA.
MaTEMaTHUYECKOM 2 BeposTHOCTE COOBITHSI.
CTATHCTHKI» 3 Cnoxenue BepOsSsTHOCTEN.
4 YcnoBHas BEpOSITHOCTB.
5 Crnydalinble BeTHUUHBI. BEIOOPKH, X XapaKTePUCTHKH.
6 Pemenne 3anau.
7 CamocTosiTenbHas padoTa.
BHeaynuropHasi camocTosiTeJibHasi padoTa 00y4ar0IuXcs: 5/7
[TpopaboTKa KOHCIIEKTOB O TEME.
Pemenne TeMaTuueckux 3agad.
[TonroroBka MynbTUMEIUIHBIX JOKYMEHTALMH.
Tema 5. AymuTopHasi yaeOHasi Harpy3Ka 33
«YpaBHEHHS U 1 | PaBHOCHIBHOCTB. VMppanuoHanbHbIe ypaBHEHUSI.
HEPABEHCTBAY 2 | Iloka3aTenbHbIe ypaBHEHHUS] M HEPABEHCTBA.
«IloBTOpEHME» 3 | I'paduyeckoe perieHne Moka3aTelbHBIX YpaBHEHHUH.
4 | CucreMbl NOKa3aTelbHBIX YPABHEHHH.
5 | Jlorapudmuueckne ypaBHEHHs 1 HEPABEHCTBA.
6 | I'paduyeckoe perienne JorapuMUIECKUX YpaBHEHUH.
7 | Cucremsl torapuMUYeCKHX ypaBHEHHIH.
8 | TpuronoMmerpuieckue ypaBHEHHS.
9 | Pemenne TpUrOHOMETPUYECKUX YPAaBHEHUH pa3IMIHBIMU
METOaMHU.
10 | Pemenue ynpakxHeHHH.
11 | KontponbHas pabora.
12 | Pemenne TEKCTOBBIX 3a1ad.
13 | UroroBoe noBTopenue pasgena 1 «Anrebpa»
14 | Urorosoe noBropenue pasaena 2 «Hayasna ananmza»
15 | Urorosoe moBTopenue pasaena 3 «I eomerpus»
16 | UroroBas KOHTpoJbHAA paboTa.
17 | Ananus K/p. Utorn ycneBaeMocTH.
BueaynuropHasi camocrosiTeJibHasi padoTa 00y4ar0uXcs: 12/16

Pemenue ypaBHeHMi.

Co3zganne MyIbTUMEIUITHBIX HIUTFOCTPAMK K ypoKam
MTOBTOPEHUS.

I[IpumepHbie TeMbl pedepaToB (T0KIAAOB), HHANBHIY-
aJIbHBIX MPOEKTOB

1.HenpepbiBHBIE TpOOH.

2.IIpuMeHeHHe CI0XKHBIX MPOLIEHTOB B SKOHOMHYECKUX
pacuerax.

3.ITapannenbHoe MPOSKTUPOBAHUE.

4.CpenHue 3Ha4eHUsI U UX IPUMEHEHUE B CTaTHUCTHKE.

5.BexTopHoe 3anaHue MPSAMBIX U INIOCKOCTEW B IPO-
CTpPaHCTBE.

6.Cno>xeHre rapMOHUYECKUX KOJIeOaHUH.

7.I'paduueckoe penieHre ypaBHEHUH 1 HEPABEHCTB.

8.IIpaBuibHBIC U TOTYIPABUIbHBIE MHOTOTPAHHUKY.

9.Konnueckue ce4eHus: U UX MPUMEHEHHE B TEXHHUKE.

10.ITonstue nuddepennmana u ero MPUIOKESHUS.

11.Cxembl NOBTOPHBIX HCIIBITaHU BepHyru.
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12.MccnenoBanue ypaBHEHUH M HEPAaBEHCTB C IMapa-
METPOM.
Oos3aTesbHAsA ayIMTOPHASI HATPY3KA MOJIHBII Kypc 285
CamocTosTesibHasg padoTa 00y4aouierocsi NOJHbINA Kypc 142
MakcuMajibHasi HArpy3Ka 3a IOJIHBIH Kypc 427

TemaTuveckuii NJIaH U cojepKaHNe Y4eOHOI TMCHUILTHHBI «MaTeMaTHKAa»
nast npogeccun 29.01.05 3akpoitmuk

2.2TemaTH4ecKHii IJIAH U coJiep:KaHNe Y4eOHOH TUCIUIIINHBI «MaTtemaTn-
ka» s npogeccuu 29.01.05 3akpoiimmuk

HaunmenoBanue Tem | Cozaepikanue yaeOHOro MaTepualia, KOHTPOJIbHBIC, TPAKTUYECKHE, O0béM
UCCIIEIOBATEIILCKUE H UCCIICI0BATENbCKUE padOTHI, 94acoB
CaMOCTOsITeIIbHAs paboTra
1 2 3
Beenenue. AymuTopHasi yaeOHasi Harpy3Ka 8
Tema 1. «Pa3ButHe 1 Beenenue.
HOHITHSA O YUCIIC» 2 JIuHeliHbIe ypaBHEHUS U UX CUCTEMBI.
3 KBanparHbie ypaBHEHUS M MX CUCTEMBI.
4 [Mpuommxénnble Berancienus. [lorpemmnocTy.
Tema 2. AynuTopHasi yueOHasi HArpy3Ka 26
«Kopnu, crenenn 1 Kophu 1 ux cBoiicTBa.

¥ JIOrapu(pMbI» Beluncrienue 1 cpaBHEHUE KOPHEH.

CreneHp ¢ palMoOHAILHBIM IOKA3aTEeIeM.

CreneHb C IeHCTBUTEIBHBIM ITOKA3aTeIeM.
[Tpeobpa3oBaHue YNUCIOBBIX U OYKBEHHBIX BbIpaxe-
1305078

6 WpparmoHaibHble ypaBHEHHUS.

7 IlokasaTenbHbIC ypaBHEHUS.

8 Jlorapu¢msl 1 X CBOHCTBA.

9 Brluncienue u cpaBHEHUE YU CIIOBBIX BBIPAKCHUMN.
10 | JlecsiTuuHbIi M HATYpaJIbHBIN JIOrapu(MBl.

11 Dopmyia nepexona.

12 | Pemenue gorapuMuIECKUX YpaBHEHUH.

13 | KonTponbHas paboTa.

bW

Tema 3. AymuTopHasi yaeOHasi Harpy3Ka 20
«[Ipsmble n 1 Axcuomsl. [1apamiensHOCTh MPSAMOHN U IITOCKOCTH.
IJIOCKOCTH B 2 [TapannensHOCT MITOCKOCTEM.
[IpOCTPAHCTBE> 3 | CkpemmBaroruecs npsmble. [lepreHuKyIsp 1 HaKIOHHAS.

4 VYron Mexy npsAMol U IIIOCKOCTBIO.

5 Yroa Mexy npsiMOd U IJIOCKOCTBIO.

6 JIByrpaHHBIN yroi.

7 [leprienAMKYIAPHOCTD ABYX IUIOCKOCTEM.

8 [TocTpoenue ceueHuid.

9 N3o0paxeHne npocTpaHCTBEHHBIX QUTYP.

10 | KonrponbHas pabora.
Tema 4. AynuTopHasi yaeOHasi Harpy3Ka 12
«KomOunaTropuka» 1 ‘ daxropuai. [IpaBuno npousBeneHus.
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2 [lepecTanoBku.
3 Pa3Mmemnienus.
4 CoueraHus 1 UX CBONCTBA.
5 bunom Herotona. Tpeyronsauk Ilackans.
6 Kontponbshas pabora 3a 1 nomyroaue.
Tema 5. AymuTopHasi yaeOHasi Harpy3Ka 20
«Koopnunats! u 1 KommnanapHbie BEKTOPEI.
BEKTOPBID» 2 Pasnoxxenne BekTopa B IPOCTPAHCTBE.
3 Pemenne 3anau.
4 JlekapToBa cucTeMa KOOpAWHAT B IPOCTPAHCTBE.
5 JleficTBHS ¢ BEKTOpaMH B KOOPIMHATHOW (opme.
6 CkanspHoe NpoHU3BEEHNE BEKTOPOB.
7 Pemenne 3anau.
8 VYpaBHEHNE MITOCKOCTH.
9 Hcnonp3oBanue KOOpAUHAT B PEUICHUH T€OMETPHYECKIX
3ajad.
10 | KonrponbHas pabora.
Tema 6. AynuTopHasi yaeOHasi Harpy3Ka 31
«OcHOBBI 1 Pannannast mepa yria. Onpenenenue Sin, cos, tg, ctg.
TPUTOHOMETPHUM» 2 | 3naxu sin, cos, tg, ctg.
3 OCHOBHBIE TPUTOHOMETPUUECKU € TOXKIECTBA.
4 DopMyIbI CIOXKEHHUS.
5 ®opMmyIbl ABOMHOTO yria.
6 DopMynbl IPUBENCHMUS.
7 [IpeoOpa3oBanue NPOCTEUIINX TPUTOHOMETPHUECKIX
BBIPKCHH.
8 CamocTosTenbHas padorta.
9 OO0patHbIe TPUTOHOMETpUYECKUE (PYHKIIHH.
10 YpaBHeHus Bua COS X = a.
11 | YpaBuenus Buja Sin X = a.
12 | YpaBHenus Buga tg X = a, ctg X = a.
13 | Pemenue npocTelmyx TpUTOHOMETPUYECKUX YPAaBHEHUM.
14 | Pa3muuHble METOABI pEIICHUS TPUTOHOMETPHUYECKUX
ypaBHEHUH.
15 | KonrponbHas pabora.
Tema 7. AymuTopHasi yaeOHasi Harpy3Ka 24
«DyHKUNH U 1 | CgoiicTBa QyHKIHUH.
rpaduKm» 2 | Urenne cBoiicTB pyHKIMU 1O TpaduKy.
3 | Ioctpoenue rpaduka HyHKITUH 110 CBOHCTBAM.
4 | B3aumHO — oOpaTHbIe QYHKINH U UX TPadUKH.
5 | [IpeobOpaszoBanue rpaduxos. [lapannensHblil mepeHoc.
6 | CuMMerpus OTHOCUTENBHO OCEH KOOpAMHAT.
7 | Pactsmxenue u cxxaTue BOONB OCEH KOOPAWHAT.
8 | dpobHo — panuoHanbHbIe (QYHKIHH.
9 | [okaszarenpHas u norapudmudeckast GyHKIHH.
10 | Tpuronomerpuueckue GpyHKIHH.
11 | Urorosas koHTponbHas padota 3a 1 Kypc.
12 | Ananus x/p. Pabora nax ommbkamu. Mtorn ycneBaemocTH.
Tema 8. AynuTopHasi yaeOHasi Harpy3Ka 34

«MHOFOFpaHHI/IKI/I u
KpyTJbIC TCIa»

1 | MHororpaHHUKH U HX HU300paKeHHUE.
2 | Ky0, mapannenenumnesn u ux u3MepeHusl.
3 | [Ipusma, e€ BUIBI U U3MEPEHHUSL.
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MopenupoBaHue.

[Mupamuna, €€ BUIBI M H3MEPCHUSI.

MopnenupoBanue

HOCTpOCHI/IC CCUCHUM MHOT'OI'pPaHHHUKOB.

HpaBI/IHLHLIe MHOTI'OI'paHHUKH.

Pemenue 3amau.

10 | IIpakruyeckas pabora.
11 | Huamegp U ero u3MepeHusl.
12 | Konyc 1 ero u3mMepeHusl.
13 | Cdepa, map u ux u3MepeHusl.
14 | B3aumHoe pacnioniokeHue cepsl 1 MIOCKOCTH.
15 | IIpakTtuyeckas pabora «KomOMHAIMK TE€OMETPHYECKUX TEI»
16 | Pemrenue 3anau.
17 | Ilpakruyeckas pabora.
Tema 9. AymuTopHasi yaeOHasi Harpy3Ka 28
«Hauana 1 | YucnoBsle nocie 0BaTeNbHOCTH.
MaTeMaTH4CCKOro 2 | I'eomerpruueckue nporpeccuu.
aHajunsa» 3,4 | Houstre npousBoxHoM. [Ipor3BoIHAS dIIEMEHTAPHBIX
(hyHKITHI.
5,6 | IlpaBuna nuddepeHunpoBaHus.
7 | duddepenuupoBanne 31eMEHTAPHBIX (QYHKIHH.
8 | Ilpou3sBomHAas CIIOKHOM PYHKITNH.
9 | 'eomeTpHuecKuil CMBICI TPOU3BOAHOM.
10 | IIpomsBoaHast PyHKIIUU U €€ CBOHCTBA.
11 | IlpumeHeHHE TPOU3BOAHON K HCCIEAOBAHUIO (YHKIIHIH.
12 | Iloctpoenue rpaduKoOB C MOMOIIBLIO TPOU3BOIHOH.
13 | Haubonbuiee n HanMeHbLIee 3HaUCHUsT QYHKLIUH.
14 | Bropas npousBoaHasl.
Tema 10. AymuTopHasi yaeOHasi Harpy3Ka 16
« HTerpan u ero 1 | [lepBooOpa3Hast u e€ HaXOXKACHHE.
IPUMCHCHH C> 2 [TonsiTue MHTErpaga u ero HaxoXKJACHHE.
3 | ®opmyna Hetorona — JleliOHuIIA.
4 | Tlnomaas KpUBOIMHEHHON Tpameuu.
5 | O6wém uryp BpameHus.
6 | Pemenune ynpakHeHMi.
7 | Konrponbhas pabora 3a 1 nomyroaue.
8 | AHanu3 KOHTpONBHOM pabotel. Wtorn 1 momyroams.
Tema 11. AyauTopHasi yueOHasi HArpy3Ka 14
«Anementsl TB u 1 CoObiTusa. KomOuHaIMKU COOBITHIA.
MaTEMaTHYECKOM 2 BeposTHOCTE COOBITHSI.
CTATHUCTHKI» 3 Crnoxenue BepOsSATHOCTEN.
4 YciioBHAs BEpOSTHOCTb.
5 Crnydalinble BeTHUUHBI. BEIOOPKH, X XapaKTePUCTHKH.
6 Pemenne 3anau.
7 CamocTosiTenbHas padoTa.
Tema 12. AynuTopHasi yueOHasi Harpy3Ka 29
«YpaBHEHHS U 1 | PaBHocunpHOCTB. ppanyoHanbHble ypaBHEHUS.
HEpPABEHCTBAY 2 | IlokazarenpHBIC YpaBHEHHS U HEPABEHCTBA.
«IloBTOpEHME» 3 | 'paduueckoe penieHne noka3zaTenbHBIX YPaBHEHHIH.
4 | CucreMbl MOKA3aTeNbHBIX YPaBHEHHH.
5 | Jlorapudmuueckre ypaBHEHHUsI M HEPABEHCTBA.
6 | I'paduueckoe penienue gsorapuMIUUECKUX YpaBHECHHH.
7 | Cucremsbl norapu)MUIeCKNX ypaBHEHHI.
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TpHUroHOoMeTpHUECKUE ypaBHEHMS.

Pemenne TpuroHoMeTpuuecKUX ypaBHEHUH pa3IduyHbIMUA
METOJIaMH.

10

Pemmenne TekCTOBEIX 3azad.

11

Hrorosoe moBTopenue pasgena 1 «Anrebpa»

12

Hrorosoe ITOBTOPCHUC pa3aciia 2 «Hauama anannsa»

13

Htorosoe nmoBTopenue pazzaena 3 «I'eomerpusi»

14

HToroBasi KOHTponbHAas padora.

15

Amnanus k/p. toru ycreBaeMocTH.

I[IpumepHbie Tembl pedepaToB (IOKJIATOB), MHIHBHIY-
aJIbHBIX MPOEKTOB

1.HenpepbiBHBIE TpOOH.

2.IlpuMeHeHHEe CIIOKHBIX MPOIEHTOB B 3KOHOMHYECKHUX

3.[TapannenbHOE TPOEKTUPOBAHUE.
4.Cpennuie 3HaY€HUS U UX MPUMEHEHUE B CTAaTUCTHUKE.
5.BekTopHOE 3amaHue NpSAMBIX U IUIOCKOCTEN B IIPO-

6.Cno>xeHre rapMOHUYECKUX KOJIeOaHUH.

7.I'paduueckoe penieHre ypaBHEHUH 1 HEPABEHCTB.
8.IIpaBuibHBIC U OTYIPABUIbHBIE MHOTOTPAHHUKHY.
9.Konnueckue ceyeHus U UX MIPUMEHEHUE B TEXHUKE.
10.ITonstue nuddepennmana u ero MPUIOKESHHUS.
11.Cxembl NOBTOPHBIX UCTIBITaHUH bepHyu.
12.MccnenoBanue ypaBHEHUH W HEPAaBEHCTB C MapameT-

pacyeTax.

CTPaHCTBE.

POM.
Oos13aTesbHAsA ayIMTOPHASI HATPY3Ka 262
CamocTosTesIbHas padoTa 00y4aromerocst 14

Brimonuenue BaﬂaHI/If/’I npenoaaBaTciis, pCICHUC 3a1a4, npopa60TKa KOHCIICKTOB IIO TEMaM

HpOMG)KYTO"IHaSI aTTeCTaluAa

MakcumMajIbHasi Harpy3ka

285

3. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOI

AEATEJIBHOCTHU

Conepxanue oOydeHUs

XapakTepUCTUKAa OCHOBHBIX BHJIOB JESATEIBHOCTH oOOydaromuxcs (Hal
YPOBHE y4COHBIX JICHCTBHIA)

Bsenenue

O3HAKOMJICHHE C POJIBI0 MATEMATUKU B HAyKe, TEXHUKE, SKOHOMHUKE, HH-
(hOpMaIIMOHHBIX TEXHOJIOTHUSIX U MPAKTUYECKON MesTebHOCTH. O3HAKOM-
VICHUC C LCIISIMU U 3a/la4aMU U3YUCHUSA MATCMATUKU IIPU OCBOCHHU IIPO-|
dbeccuit CI1O u cnenmansHOcTelt CITO

AJII'EBPA

Pa3BuTHe MOHSATHSA O YHUCIIC

BrinosHenue apudMeTH4ecKuX JACHCTBHI HaJl YUCIIaMH, cOYeTasl yCTHbIE
M MUCbMEHHbIE MpHeMbl. HaxoxaeHne npuOIMKeHHBIX 3HAUEHUH BEIH-
YAH W TOTPEHIHOCTeH BBIYMCICHUN (20CONIOTHOW M OTHOCHTEIBHOM);
CPABHEHUE YUCIIOBBIX BBIPAYKECHUM.

HaxoxeHre onrboK B IpeoOpa3oBaHMsIX U BBIYUCICHUSIX (OTHOCUTCS KO
BCEM ITyHKTaM IPOTrPaMMBbl)
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Kophu, crenenu,
morapumbl

O3HaKOMJIEHHE C IOHATHEM KOpHS N-U CTENEHH, CBOMCTBAMM paJuKallOB
U IIpaBUJIaMHU CPaBHEHUS KOpHEW. DOopMylIMpOBaHUE ONPEIEICHUS KOPHS]
U CBOMCTB KOpHEH. Brluncienue u cpaBHEHUE KOPHEH, BBIIIOJIHEHUE IIPU-
KUIKK 3HaueHus: kopHs. [IpeoOpa3oBaHue YMCIOBBIX U OYKBEHHBIX BBI-
PaKEHHH, coepKalux paguKaisl. BeIoIHEHnEe pacueToB 1o GopMyam,
COJCPKALIUM PATUKAIBI, OCYHIECTBISAS HEOOXOAMMBIE MOJICTAHOBKU U
npeobOpazoBanus. OnpezeneHne paBHOCHIIBHOCTH BBIPRXKEHUH C paauKa-
nmamu. PenieHne nppannoHaibHbIX ypaBHEHUM. O3HaKOMIIEHUE C TIOHATHU-
€M CTEIIEHU C JCUCTBUTEIIBHBIM IOKa3aTesneM. HaxoxaeHue 3HadueHUN
CTETIeHH, UCIIOJB3Yys NMPU HEOOXOAUMOCTH WHCTPYMEHTAJIbHBIE CPEICTBA.
3anuceIBaHuEe KOPHS N-i CTENEHH B BUJE CTENEHH C JPOOHBIM IOKa3aTe-
meM u HaoOopoT. PopMyTHUpOBaHHE CBOWCTB CTeNeHEW. BrrumcieHue
CTEIIEHEN C palMOHAIbHBIM IIOKA3aTEJIEM, BBIIIOJIHEHUE NIPUKUIKU 3HAYe-
HUS CTETeHH, cpaBHEeHUe crerneHel. [IpeoOpazoBaHue YUCIOBBIX U OyK-
BEHHBIX BBIPAKCHUM, COACPIKALIUX CTEIICHH, IPUMEHsS CBOMCTBA. Peme-
HUE M0Ka3aTeNbHbIX YpaBHEHUM. O3HAKOMIIEHHE C IPUMEHEHUEM KOPHEN
U CTEIICHEH IPU BBIYUCICHUU CPEIHUX, ACIICHUH OTPE3Ka B «30JI0TOM Ce-
yeHun». Perienne NpuKkiIaiHbIX 3a1a4 Ha CI0XKHBIE IPOLEHTHI

[TpeoOpazoBanue
aIreOpanvyecKrx BhIpaXe-
1305078

BrinonHeHne npeoOpa3oBaHMi BbIpaKEHUH, MpUMeHeHHe (HopMyi, CBs-
3aHHBIX CO CBOMCTBaMH cTeneHeil u norapugmos. Onpenenenue obmacTy
NOMYCTUMBIX 3HaYCHUH JIOrapu(MHUUECKOro BbIpakeHus. Pemenue nora-
pUPMHUYECKIX YpaBHEHUH

OCHOBbI TPUTTOHOMETPUUN

OCHOBHBIE TOHATUSI

M3yueHue paguaHHOTO METO1a U3MEPEHUS YIIIOB BPAILLICHUS U UX CBA3U C
rpagycHoil Mmepoid. M300pakeHne yrioB BpalieHus Ha
OKPYKHOCTH, COOTHECEHUE BEJIMYMHBI YIJIa C €r0 PACIIOJIOKECHUEM.

dopmynupoBaHUe ONpeACTICHUN TPUTOHOMETPUUECKUX (PYHKUUH s yr-
OB IOBOPOTA M OCTPBIX YIJIOB MPSMOYTOJIBHOTO TPEYrOJbHUKA U 00BsiC-
HEHHE UX B3aUMOCBS3HU

OCHOBHBIE TPUTOHOMETPU-
YECKHE TOXKIECTBA

IIppuMeHEeHrEe OCHOBHBIX TPUTOHOMETPUYECKHUX TOXKAECTB JJI BBIUUCIIC-
HUS 3HAYEHUH TPUTOHOMETPUUYECKUX (QYHKLUH 110 OJJHOM M3 HUX

[TpeoOpazoBanwmst po-
CTEHIINX TPUTOHOMETpUYE-
CKUX BBIPAKECHUU

V3yueHre OCHOBHBIX ()OPMYJT TPUTOHOMETPHUU: (HOPMYIIBI CIOKEHUS, Y-
BOCHUSA, TPeoOpa30BaHUs CyMMbl TPUTOHOMETPUUECKUX (YHKLIUN B MPO-
W3BEJICHUE U IIPOU3BEICHUS B CYMMY WM NPUMEHEHUE IIPU BBIYUCIICHUY
3HAUEHUS] TPUTOHOMETPUUYECKOTO BBIPAXKEHMsI M yNpolleHus ero. O3Ha-
KOMJICHHE CO CBOMCTBAMM CHUMMETPHUH TOUYEK HA €IMHUYHON OKPYKHOCTH
Y TIPUMEHEHHUE UX JUIA BBIBOJIA (POPMYI IPUBEICHHUS

[Ipocreitmue
METpUYECKUE
YPaBHEHUSI U HEPABEHCT-
Ba

TPUTOHO-

Pemenue mo ¢opmyiaM M TPUTOHOMETPHYECKOMY KPYry MpPOCTEHIINX
TPUTOHOMETPUUYECKUX ypaBHeHUH. [IpuMeHeHne oOIMX METOJIOB pele-
HUsI ypaBHEHHI (IpUBEACHHUE K JTHHEHHOMY, KBaJIPaTHOMY, METO/ pasio-
PKCHUSI HA MHOXKHMTEIIN, 3aMEHBI IEPEMEHHON) TIPU PEIICHUN TPUTOHOMET-
[PUYECKUX YPABHCHUI. Y MEHHE OTMEYaTh Ha KPYyre PeLIeHUs IPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABCHCTB
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IApKCHUHYC, apPKKOCHHYC,
APKTAHTEHC Yucia

O3HaKOMJICHHE C TOHSTHEM OOPAaTHBIX TPUTOHOMETPHUECKUX (YHKIIMH.
M3yueHue omnpeneneHuii apkCuHyca, apKKOCHHYCA, apKTaHTeHCa YHCIa,
(bopMynupoBaHue UX, U300paKEHHE HA €TUHUYHON OKPY)KHOCTH, TpHUMe-
HEHHE MPU PELICHUN YPaBHEHUH

®YHKIWH, UX CBOUCTBA U TPAGUKU

DyHKIUY.
[loHATHE O HENPEPBIBHOCTY]
(byHKIIUU

O3HaKOMJICHHE C TIOHSATHUEM IIEPEMEHHOM, MPUMEpaMH 3aBUCUMOCTEH Me-
Ky TepeMeHHbIMU. O3HaKOMJIEHUE C MOHSTHEM Tpaduka, OIpeeIeHNUe
MPUHAIICKHOCTH TOUKM rpaduky ¢yHkiuu. Onpenenenue no ¢Gpopmyie
MpocTellel 3aBUCUMOCTH, BHAa ee rpaduka. Beipaxkenue mo dopmyie
OJTHOW TIepeMeHHOM uepe3 apyrue. O3HAKOMIIEHHE C ONpeeiIeHHEM
¢dbynkuuu, popmynupoBanue ero. HaxoxaeHue oOiacTu ompeneneHus U
oOacT 3HaUeHUH QyHKINN

CpoiictBa Qynkiuu. [pa-
(buueckas

uHTepnperanusa. lIpumepsl
(YHKIMOHATBHBIX 3aBHCHU-
MOCTEH B pealbHBIX IPO-
Leccax v sIBIICHUAX

O3HakoMJIeHHE ¢ IpUMepaMu (YHKIMOHAIBHBIX 3aBHCUMOCTEH B pealb-
HBIX ITPOLIECCAX U3 CMEXKHBIX JUCIUILTUH.

O3HaKOMJICHHE C JIOKA3aTeIbHBIMU PACCYKJICHUSIMH HEKOTOPBIX CBOWCTB
NMUHEHHOW M KBaJpaTHUYHOW (YHKUUH, MPOBEICHHE HCCICAOBAHHS JIHU-
HEITHOHM, KyCOYHO-TUHEHHOU, TPOOHO-TMHEHHONW U KBaJApaTUYHON (pyHK-
Ui, mocrpoenue ux rpadukos. [loctpoenune u urenue rpadukoB pyHk-
i, ViccnenoBanue hyHKIMU.

CocraBneHne BUI0B (PYHKIMI 1O JAHHOMY YCIIOBHIO, PEIICHHE 3a7a4 Ha

DKCTPEMYM.

OOpatHbie (yHKIUU

M3yueHne mOHATHS 00paTHOM (PYHKILMH, ONpesieieHUue BUAa U T0- CTpOe-
Hue rpaduka oOpaTHOM (YHKIIUH, HAXOXKACHUE ee 00IacTH ONpeeIeHus]
1 oOnactu 3HaueHuil. [IpuMeHeHne CBOMCTB (QYHKIUI NP MCCIIeI0BaHHY|
YPaBHEHHMI M pEIICHUU 3a7ad Ha SKCTpeMyM. O3HaKOMIICHHE C TIOHATHUEM
CII0KHOHM (DYHKIIMH

CTeleHHbIE,
MoKa3aTeIbHbIC,
morapuMUUecKue M TpH-
rOHOMETpUYeckne  (yHK-
uu. O6paTHbIe
TPUTOHOMETPHUYECKHUE

(byHKIIUU

Brraucnenue 3HaueHN GyHKIMNA 10 3HaYeHUIO apryMmeHTa. OnpeaeneHue
MOJIOKEHHsI TOUKH Ha TpaduKe Mo ee KOOpAWHaTaM U Hao0opoT. Mcnosb-
30BaHUE CBOWCTB (DYHKIMI JJIsI CpaBHEHUS 3HAYCHUU CTENEeHEW M Jiora-
pudmoB. IloctpoeHne rpaMKOB CTETIEHHBIX M JOTapUPMHUUECKHX (YHK-
uil. Perenne nokasatenbHBIX U JIOTapU(PMUYECKUX YpaBHEHUI M Hepa-
BEHCTB 110 U3BECTHBIM anroputMaM. O3HAKOMIIEHHE C IOHSATHEM HEIpe-
PBIBHOM mepuoanyeckor GyHKIUHU, GOPMYIUPOBAHNE CBOMCTB CHHYCA U
KOCHHYCa, TIOCTPOCHUE UX rpadukoB. O3HaKOMIIEHHE C TIOHATHEM rapMO-
HUYECKUX KoJIeOaHMH M TNpUMepaMH TapMOHUYECKUX KojeOaHWi s
OMHCaHMS TPOIIECCOB B (PM3MKE U APYruX o0sacTsx 3HaHusA. O3HaKOMIIe-
HUE C MOHATUEM Pa3pBIBHON MEPUOINYECKO QyHKINH, (HOPMYyITHUPOBAHNE
CBOMCTB TaHIeHCA U KOTaHI'€HCA, TOCTpOeHHE ux rpadukoB. [Ipumenenue
CBOWCTB (YyHKUMH [UIi CpaBHEHUS 3HAYCHUH TPUTOHOMETPUUYECKHX
(yHKIMH, pelieHuss TPUrOHOMETpUYeCKUX ypaBHeHui. [locTpoenue rpa-
(UKOB OOpaTHBIX TPUTOHOMETPHUYECKHX (PYHKIMH M ompeneneHue IO,
rpaduKaM BX CBOMCTB. BrinosHeHue npeodpa3zoBanus rpauKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A
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TlocnenoBaTenLHOCTH

O3HaKOMJICHHE C TIOHSTHEM YHCIIOBOI MOCIIEA0BAaTEIFHOCTH, CIIOCOOaMH
€€ 3aJlaHusl, BBIUYUCICHUSAMHU €€ WieHOB. O3HAaKOMIIEHUE C TIOHITHEM IIpe-
nena rnocieaoBarenbHocTd. O3HAKOMIICHHE ¢ BBIYMCICHHEM CyMMBI Oec-
KOHEYHOT'O YHCIIOBOTO psia Ha MPUMEPE BHIYUCICHUS] CYMMBI OECKOHEYHO
yOBIBaIOLIEH TeOMETpUIECKOi mporpeccuu. Perienue 3agau Ha IpUMeHe-
HuEe (HOpMYITBI CyMMBI OECKOHEYHO YOBIBAIOIIEH I€OMETPUYECKON Ipo-
rpeccuu

[IpousBogHass u ee Ipu-
MEHEHHUE

O3HaKOMJICHHE C TIOHITHEM POU3BOIHOM.

M3yuenne u (popMynupoBaHHE €€ MEXaHHYEeCKOTO M T'€OMETPUYECKOTO
CMBICJIa, U3YYCHHE alTOpPUTMa BBIYUCIIEHHUS MPOM3BOJHON Ha MpHU- Mepe
BBIUMCIIEHUS MTHOBEHHOM CKOPOCTM M YIJIOBOTO KO3((UIMeHTa Kaca-
renbHOM. CocTaBieHHE ypaBHEHUS KacaTelbHOU B oOmieM Buie. YcBoe-
Hue mpaBui auddepeHunpoBaHus, TaOMUIBI MPOU3BOJHBIX JIEMEHTAp-
HBIX QYHKUUH, TpuMeHeHue A auddepeHunpoBanus GyHKIUH, COCTaB-
NIeHUs YpaBHEHUs KacaTesbHOM. M3ydeHue TeopeM O CBS3M CBOMCTB
(GbyHKIMU U TIPOU3BOAHOM, popmynupoBka ux. [IpoBeneHne ¢ MOMOIIBIO
MPOU3BOIHON MCCIeA0BaHMs (PYHKIIMH, 3aJaHHOMN (HOPMYIIOH.

'Y cTaHOBIIEHUE CBSI3U CBOMCTB (DYHKIIMU M TIPOU3BOIHON MO UX TpaduKam.
[TpuMeHeHNe NPOM3BOIHOW ISl pEIICHUS 3a/Ja4 Ha HAxX0XKJIECHHE Hau-
00JIbIIIEr0, HAMMEHBIIETO 3HAYCHUS ¥ Ha HAXOXKACHUE SKCTPEMyMa

[TepBooOpa3Has u

O3HaKOMJICHHE C MTOHATUEM MHTErpaia u nepBoodpasHoii. Mzyuenue mpa-

MHTETPall BUJIa BBIYUCIICHHsS NEepBOOOpa3HOil u Teopembl Hpiorona— JleiibHuna.
Penienue 3a1a4 Ha CBSA3b NEPBOOOPA3HON U ee TPOU3BOIHON, BHIYHCICHHE
nepBooOpa3Hoil s naHHOM (yHkmu. Pemenue 3amau Ha IpUMEHEHHE
MHTErpaja JUis BEIYUCICHUS (PU3MUECKUX BEIMYHMH U IUIOLIaIeH

YPABHEHUNA 1 HEPABEHCTBA

VpaBHeHuss U cucTeMblO3HAaKOMJICHHE C MPOCTEUIIMMHU CBEACHUSMH O KOPHAX alre0panvecKux|

ypaBHeHUN HepaBeHcTBa HMypaBHEHUM, NOHATUAMHU UCCICAOBAHUSA YPAaBHEHUM U CUCTEM ypaBHCHUM.

CUCTEMBbl  HEPAaBEHCTB  ClI3yueHue TEOpUM PABHOCUIBHOCTH YPABHEHUW U €€ NpUMeHeHus. Ilo-

NBYMSI [IEPEMEHHBIMU

BTOpPEHHE 3allFCH PEIICHUS CTAaHAAPTHBIX YPaBHEHU, IPUEMOB MpeoOpa-
30BaHUS YpaBHEHWH U1 CBEACHMsI K CTaHIApTHOMY ypaBHEHHIO. Peme-
HUE palMOHAJIbHBIX, MUPPALMOHAJIbHBIX, MOKAa3aTEIbHBIX U TPUTOHOMET-
PUUYECKUX YypaBHEHUH U cucteM. lMcnonbp3oBaHHe CBOICTB M TpaUKOB
byHKkuMi s pemieHus ypaBHeHUil. [loBTOpeHHE OCHOBHBIX NPHUEMOB
pemieHuss cucreM. PelieHue ypaBHEHMI C NIPUMEHEHHEM BCEX IPHUEMOB
(pa3nokeHHs Ha MHOXHTENW, BBEJIECHMSI HOBBIX HEM3BECTHBIX, MOJCTa-
HOBKH, rpa)UuecKoTO METO1a).

Perienue cucteM ypaBHEHHUI C MIPUMEHEHHEM PA3IHUYHBIX cr1oco0oB. O3-
HAKOMJICHHE C OOLIMMH BOIIPOCAMH PELICHHsI HEPAaBEHCTB U UCIOJIb30Ba-
HUE CBOMCTB U rpaukoB (yHKUMN MpU pEIeHUU HEpaBeHCTB. PemieHue
HEPaBEHCTB M CHCTEM HEPaBEHCTB C IPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
[IpuMeHeHre MaTeMaTUYECKUX METOJOB /ISl PELIECHUsl COAEpKaTeIbHbIX
3agad U3 PasIMYHbIX 00JacTeil HayKH U MpakTUKH. MIHTeprnpeTnpoBaHue
[PE3YJIBTATOB C yUETOM pEaIbHbIX OTPAaHUYECHUN

RJIEMEHTbI KOMBUHATOPUKHY, TEOPUM BEPOSITHOCTEU 1 CTATHUCTUKU
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OCHOBHBIE TOHATUA KOM-
OMHATOPHKHU

M3yuenune npaBuia KOMOMHATOPUKH M MPUMEHEHUE MPU PEIICHUU KOM-
OMHATOPHBIX 3a1a4. PereHre KOMOMHATOPHBIX 3a7]a4 METOJOM Tepedopa
W TI0 MpaBWIy YMHOXKEHUs. O3HAKOMJICHHE C TOHATHAMH KOMOMHATOPH-
KU: pa3MEUICHUSAMH, COUYETAaHUAMH, MEepecTaHOBKaMU U (popmynamu uis
ux BelurciIeHus. OObsICHEHHE U MpHUMEHEHHe (OPMYI AJsl BHIYHCICHUS
[pa3MeIleHu, epecTaHOBOK M COYETaHUil mpu pemeHuH 3anad. O3Ha-
KomsieHue ¢ OuHoMoMm HproroHa m TpeyrosbHukom Ilackans. Pemenue
MPAaKTUYECKUX 3a/1a4 C MCIIOIb30BAHUEM MOHITUH U MPaBUI KOMOMHATO-
PUKHI

JJIEMEHTBl TEOPUU BEPOSIT-
HOCTEU

M3ydeHne KIaCCUYECKOTO ONPENEIICHUS] BEPOSITHOCTH, CBOMCTB BEPOST-
HOCTH, TEOPEMBI O CYMME BEPOATHOCTEH. PaccMoTpeHue mpUMepoB BBI-
YUCJIEHUSI BEPOATHOCTEN. Pelienue 3a1a4 Ha BBIYKCIEHUE BEPOSTHOCTEMH
COOBITHI

[IpencraBienue JTAaHHBIX
(TabmuIIbL, JarpaMmbl,
rpaduKu)

O3HaKOMJIEHHE C MPEACTABJICHUEM UYHUCIOBBIX JAAHHBIX M MX XapaKTepH-
CTUKaMHU. PelieHne MpakTUYECKUX 3aj1ad Ha oOpabOTKy YMCIOBBIX JaH-
HBIX, BBIYUCIICHUE UX XapAKTEPUCTUK

I'EOMETPUA

[IpssMble YW IIJIOCKOCTU B
[IPOCTPAHCTBE

@opMyIMpOBKa M IPUBEIACHUE [OKA3aTENIbCTB IIPU3HAKOB B3aMMHOIO
[PacIOJIOKEHUs NPSMBIX M IUIOCKOCTEHM. Pacno3HaBaHue Ha deprexax U
MOJEJISIX PA3IUYHBIX CIy4aeB B3aMMHOIO PACIOJIOKEHUs IPSAMBIX H
[JIOCKOCTEH, apryMEHTHPOBAHHUE CBOUX CYyXICHHU. DOpMyIMpoBaHUE
OIIPENEICHUN, IIPU3HAKOB U CBOWCTB IMAPAUICIBHBIX U NEPIEHIAUKYIISAP-
HBIX IUIOCKOCTEW, IBYI'PDAHHBIX W JIMHEMHBIX YIJIOB. BbIogHeHHe Mo-
CTPOEHHUS YIIIOB MEXAY IPSIMBIMU, NPSIMON U IUIOCKOCTBIO, MEXKY IIJI0C-
KOCTSIMU II0 OIKMCAHMIO U PACIO3HaBaHHWE UX Ha moxenax. [Ipumenenue
[IPU3HAKOB U CBOWCTB PACIIOJIOKEHHUS MPAMBIX U IUIOCKOCTEW IPU pele-
HUHU 3a/1a4.

MHOrorpaHHUKH

OnucaHue U XapakTEPUCTUKA PA3JIMYHBIX BUJI0B MHOTOTPaHHHUKOB, IIE€pe-
YHUCICHUE UX JJIEMEHTOB U CBOMCTB. M300pa)keHHEe MHOTOIPaHHHKOB H
BBIMIOJTHEHUE TIOCTPOCHUS HA M300paKEHUSX U MOJEISIX MHOTOI'PAaHHU-
KOB. BplunciieHue JIMHEHHBIX 3JIEMEHTOB U YIVIOB B IIPOCTPAaHCTBEHHBIX|
KOH(UTYpaIHsIX, aprTyMEHTUPOBAaHUE CBOMX CYXJIEHUH. XapaKTepHCTUKA
M U300pakeHHE CEYEHHUs, Pa3BEPTKH MHOTOIPAHHUKOB, BBIYHCIICHUE
romanel nosepxHocTed. IlocTpoeHne mpocTeHMX ceueHui Kyoa,
pu3Mbl, upamMupsl. [IpuMenenue (akToB ¥ CBEACHUHN U3 IMJIAHUMETPUU.
O3HaKOMJIEHHE C BHJIaMU CUMMETPHUI B IPOCTPAHCTBE, (hOPMYITUPOBAHUE
OIPEIEICHUN U CBOMCTB. XapaKTEpPUCTUKAa CUMMETPHUM TEJ BpaALICHUS U
MHOI'OIPaHHUKOB. lIpuMeHeHne CBOWCTB CUMMETPUHU IPU PELICHUU 3a-
nay. Mcrnonp3oBaHue MPHOOPETEHHBIX 3HAHUM AJIS UCCIIEIOBAHUS U MO-
NEIMPOBAHMS HECJIOKHBIX 3a/1a4.

M300pakeHne OCHOBHBIX MHOTOTPAHHUKOB M BBINOJIHEHHE PUCYHKOB IO

YCIIOBHUAM 3a1a4
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Tena m NMOBEPXHOCTH Bpa-
LCHUS

O3HaKoMJIEHHE C BUJAMHU TeJ BpalleHus, pOpMyJIMpoBaHUE UX ONpere-
neHuid U cBoucTB. DOpMyIUPOBaHUE TEOPEM O CEYEHUM LIapa IUIOCKO-
CTBIO U IJIOCKOCTH, KacaTeJIbHOHU K cepe. XapaKTepUCTHKa U H300paxe-
HUE TeJl BPallleHUs!, UX pa3BepTKH, ceueHus. Pemenue 3agad Ha nmocrpoe-
HUE CCUCHUM, BBIYMCIICHUE JUIMH, PACCTOSHUM, YIJIOB, Iomanei. Ilpose-
NIeHUE 0KA3aTEeNIbHBIX PACCYKICHUM IIpU pelieHuu 3anad. [Ipumenenue
CBOWMCTB CUMMETPHH IIPU PELICHUM 3a]ay Ha Tella BpallleHusi, KoMOnHa-
1o Ten. M300paxeHne OCHOBHBIX KPYTJIBIX TeNl U BBIIIOJHEHHE PUCYHKA
110 YCJIOBUIO 3a7a4u

M3mepeHust B rEOMETPUA

O3HaKOMJIEHHE C MOHATHUAMH IUIONMAAM U 00beMa, aKCHOMaMH U CBOKCT-
BaMu. Perienue 3amau Ha BBIYHCICHHE IUIOMIAICH TUIOCKUX (UTYpP € MPH-
MEHEHMEM COOTBETCTBYIOIIUX (opMyd U (PaKTOB U3 IuIaHuMeTpuu. U3y-
YEHUE TEOPEM O BBIUMCICHHUH 00BbEMOB NMPOCTPAHCTBEHHBIX TEJ, PELICHUE
3ajay Ha MpUMEHEeHne (HopMyIT BEIYHMCICHUsT 00beMOB. V3yueHue Gpopmyn
7Tl BBIYMCIICHUS TUIOIIAAEH MOBEPXHOCTEH MHOTOTPAaHHUKOB U TeJl Bpa-
IICHUS.

O3HaKOMJIEHHE C METOJIOM BBIYUCICHHS IUIOLIAAN MOBEPXHOCTH C(ephl.
Pemienue 3ama4 Ha BBIYMCICHUE IUIOMIAJCH MOBEPXHOCTH IMPOCTPAHCT-
BEHHBIX TEJ

KoopauHaTsl 1 BEKTOPBI

O3HaKOMJIEHHE C MOHATHEM BeKTOpa. M3yueHue nekapTOBOM CHUCTEMBI
KOOPAMHAT B IIPOCTPAHCTBE, IIOCTPOCHUE I10 3aJaHHBIM KOOPAMHATAM TO-
YEK U IJIOCKOCTEH, HaX0KICHHE KOOpAUHAT To4yeK. Haxoxaenue ypaBHe-
HUI OKPYKHOCTH, c(epbl, TUIOCKOCTH. BBIUMCIEHNE pacCTOSHUN MEXIY
ToukaMu. V3ydeHue CBOMCTB BEKTOPHBIX BEJIMYMH, IIPABUII Pa3JIOKCHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUJI HAXOKICHUS KOOPAUHAT
BEKTOpAa B IIPOCTPAHCTBE, IIPaBWJI JEHCTBUH C BEKTOpPaMH, 3aJaHHBIMY
KoopauHaTtamu. IIpuMeHeHre TeoOpur NpU PELICHUHN 3a1a4 Ha JIEUCTBUA C
BeKkTOpaMu. V3ydeHue CKaasipHOro IPOU3BEACHUS BEKTOPOB, BEKTOPHOIO
YpaBHEHUS NPSIMOU U IIIOCKOCTH. [IpuMeHeHne Teopuu NpU pELICHUN 3a-
a4 Ha JEUCTBUs C BEKTOPAMM, KOOPAVHATHBIA METOJ, IPUMEHECHHUE BEK-
TOPOB JI BBIYUCIICHUS BEJIMUUH YIJIOB U paccTOsiHUM. O3HaKOMIIEHUE C
NTOKA3aTelIbCTBAMU TEOPEM CTEPEOMETPUU O B3aMMHOM DPAacCIOJIOKECHUY
[IPSIMBIX U INIOCKOCTEHN C UCIIOJIb30BAHUEM BEKTOPOB

4. YCJIOBUS PEAJIMBAIIMM YYEBHOM JUCIUIIJINHBI
4.1 TpeOoBaHM K MHHHUMAJLHOMY MaTepHalbHO-TEXHHYECKOMY olecrmeye-

HHUIO

Peanuzauus nmporpaMMbl IUCUMILIMHBI TPEOyeET:
1. Hannuus yueOHOrO KabuHeTa.
O6opynoBanue yueOHOTO KaOMHeTA!
1. Ilocanounble MecTa IO KOJIMYECTBY O0yUarOIINXCH;

2. Pabouee me

CTO MpernojiaBaTes,

3. IlepeHocHas MmyIbTHMeIUIHAS anmapaTtypa (1o HeoOX0IMMOCTH)
2. Hayimare KOMITBIOTEPHOTO Kilacca JUIsl MPOBEICHUS NMPAKTHUSCKHUX padoT (Imo

HEOOXOMMOCTH).

Texuuueckue cpencTBa 00yueHus (110 HEOOXOTUMOCTH)
1. KomnbroTepsl

2. IlpunTep
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3. IlporpammHOe oOecrieueHre 00IIero Ha3HAYCHUS

4.2 UndopmanmonHoe odecnevyeHue 00yueHus
OcHOBHBbIE HCTOYHUKH

1.Anrebpa u Hauana maTemaTudeckoro aHamms3a. 10 kmacc: yueb. mis obmeoopa-
30BaT. yUpeKIeHU: 6a30Bbii U npodui. yposuu / [FO.M. Komxsrun, M.B. Tkaue-
Ba, H.E. ®enopora, M.U. IllabyuuH]; nox pen. A.b. Xwwkuenko. - 3-¢ m3a. - M.:
ITpocsemenue, 2010.

2.AnreOpa u Hadajma MaTeMaTudeckoro aHamusa. 11 kmacc: y4e6. mis obmieobpa-
30BaT. YUpexaeHui: 6a30Bbiid U nmpodwir.yposuu / [FO.M. Konsirun, M.B. Tkauesa,
H.E. ®enoposa, M.U. 1lladynuH]; mox pea. A.b. Xwxkdenko. - 3-e uza. - M.: [Ipo-
ceemnienue, 2011.

3.I'eometpus. 10-11 kmaccer : yueb. mist 00meodpazoBar. yapexkaeHu: 0a30BbIA 1
npodwin. yposuu / [JI.C. Artanacsan, B.®. byry3os, C.b. Kagomues u ap.]. - 20-e
u3a. - M. [Ipocsemenue, 2011.

JlonoTHUTE IbHbIE HCTOYHUKH

1.Anrebpa n Havana marematudeckoro anammsa. 10-11 kmaccer: y4ueb. mis oOrre-
oOpa3oBar. yupexaeHuii: 0azoBbiii ypoeHb / [III.A. Amumos, KO.M. KosruH,
M.B. Tkauesa u ap.]. - 16-e uza., nepepad. - M.: [Ipoceemenue, 2010.

2. lanasu A.A. Matematrka: yueOHuk / A.A. JlagassH. — 3-e u3., HCIp. ¥ 01, —
M.: UH®PA-M, 2019. — 544 c¢. — (Cpennee npodeccroHaibHOE 00pa3oBa-
Hue).[DnekTpoHHbIi pecypc]

3.KouetkoBa, M. A. Marematuka. [Ipaktukym: yue0. mocooue / M. A. Kouertkosa,
K. U. Tumorko, C. JI. Cenesens. - Munck: PUIIO, 2018. - 503 c. [D1eKTpOoHHBIH

pecypc]
HNuTepHeT-pecypcesl

www. fcior. edu. ru (MadopmanroHHble, TPEHUPOBOYHBIC M KOHTPOJBHBIC Mare-
pHabl).

www. school-collection. edu. Ru (Exunas koimiekuuu mudpoBbIX 00pa30BaTeIIb-
HBIX PECYpPCOB

5. KOHTPOJIb 1 OLIEHKA PE3VJbTATOB OCBOEHUS YUEBHOI
JTACHATIIAHBI

KoHTposib ¥ oIleHKa Pe3yJbTaTOB OCBOCHHUS YYEOHOW MUCIUIIIUHBI OCY-
HIECTBIISIETCS] MIPENOAaBaTeIeM B MPOIECCe MPOBEICHUS MPAKTHYECKUX 3aHSITHM,
TECTUPOBAHMS, a TAK)KE BBHIOJHECHUS 00yYarOMUMUCI UHAUBUAYAJTBHBIX 3aaHUM,
MIPOEKTOB, UCCIIEAOBAHUM.
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PesynbraTsl 00ydeHus
(OCBOCHHBIC YMCHUSI, YCBOCHHBIC 3HAHMS)

@DOpMBI U METOIBI KOHTPOJIS U
OIICHKH PEe3yJbTAaTOB O0yJICHHS

JIHYHOCTHBIX:

- copMHEPOBAHHOCTH NPEJCTABICHUN O MaTEMaTHKE
KaK YHUBEPCAIbHOM SI3bIKE HAYKH, CPEJCTBE MOJICIUPO-
BaHUs SBIICHUH U MIPOIIECCOB, HJICSIX U METO/IaX MaTe-
MAaTHKHU,

-IIOHUMaHUE 3HAYUMOCTH MaTEMAaTUKH JJIs1 HAyIHO-
TEXHHYECKOTO Tporpecca,

-c(opMUPOBAHHOCTH OTHOIICHHS K MATEMAaTHUKE KaK K
4acTu 00IIeYeIOBEYeCKON KyIbTYpPhl Uepe3 3HAKOMCTBO
C UCTOPHUEN pa3BUTHS MAaTEMaTUKH, 3BOJIFOLIUEN MaTe-
MAaTHYECKUX HJICH,

-pa3BUTHUE JTOTUYECKOTO MBINIJICHUS, TPOCTPAHCTBEHHO-
ro BOOOpaKEHUs, AITOPUTMHUECKON KyIbTYphI, KpH-
TUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIUMOM IS
Oymayuieit mpodecCHoHANbHON ACSITETbHOCTH, IS TIPO-
JOJKeHHsI 00pa3oBaHus U caMo00pa30oBaHus,
-OBIIQJICHUE MAaTEMaTHYECKUMHU 3HAHUSAMH U YMEHUSIMHU,
HEOOXOIMMBIMHU B IIOBCEIHEBHOM KU3HH, IJII OCBOCHUS
CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUINH U JUCIIU-
TUTHH PO eCcCHOHANTBHOTO UK, TS TOJIydeHHs 00-
pa3oBaHus B 00JIACTSIX, HE TPEOYIOMIUX YIITyOIeHHON
MaTeMaTHYECKOM MTOATOTOBKH;

- TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM
qrclie CaMO00pa30BaHUI0, Ha MPOTSHIKEHUU BCEH KU3-
HU, CO3HATENIbHOE OTHOIIEHHNE K HETPEPHIBHOMY 00pa-
30BaHHIO KaK YCIOBHIO YCHEIIHON Po(dhecCHoHaTbHON
1 OOIICCTBEHHOM ACATEILHOCTH,

-TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITENILHOUM TBOP-
YECKOM U OTBETCTBEHHOM ESTEILHOCTH T'OTOBHOCTH K
KOJUIEKTUBHOU paboTe, COTPYAHMUYECTBY CO CBEPCTHU-
KaMH B 00pa3oBaTeNnbHOI, OOIIECTBEHHO IMOJIE3HOMH,
y4eOHO-UCCIeIOBATENILCKOM, IPOSKTHOM U JIPYTUX BU-
Jax IesTCIbHOCTH,

OTHOIIICHHE K PO(ecCHOHATBEHON NesITeNbHOCTH

KaK BO3MOKHOCTH Y4YacTHS B PEUICHHH JTUYHBIX, 0OIIIe-

CTBEHHBIX, TOCYJAapCTBEHHBIX, OOIICHAIIMOHATHHBIX
npooiem;
MeTanpeaMeTHbIX

- YMEHHUE CAMOCTOSITENILHO OTIPEIENIATH 1IeNU 1esATeIb-
HOCTHU M COCTaBJISATh IUIaHBI ACATEIBHOCTH CaMOCTOSI-
TEJBHO OCYIIECTBIATh, KOHTPOJIUPOBATH U KOPPEKTUPO-
BaTh JICATEIILHOCTD, UCIIOJIb30BaTh BCE BO3MOXKHBIE pe-
CYpPCHI JUIsl JOCTHKEHUS TTIOCTABIICHHBIX 1IeJIeH U peanu-
3allU IJIAHOB JIEATEIbHOCTH, BBIOUPATh YCIICIIHbIE
CTpaTeruyl B PA3IMYHBIX CUTYAIHSIX;

- YMEHHE MNPOIYKTUBHO OOIIAThCS M B3aUMOJICHCTBO-
BaTh B IIPOLIECCE COBMECTHON AEATEIILHOCTH, YUUTHIBATh
MO3ULMU JAPYTUX YYACTHHUKOB JAEATENBHOCTH, 3(hdek-
TUBHO pa3peniatb KOH(IUKTHI;

Y CTHBIH KOHTPOJIb (MHIMBHIyaJTb-
HBIH, QPOHTAIBHBIN)

OrneHka BBINIOJHEHUS KOHTPOJIbHBIX,
IIPOBEPOYHBIX, CAMOCTOSITENIbHBIX
pabot

KoHTposabpHOE TECTUPOBAHHUE.

OreHKa BBITIOTHEHUS! KOHTPOIbHBIX,
MIPOBEPOYHBIX, CAMOCTOSITEILHBIX
pabot

KoHTposbpHOE TECTUPOBAHHUE.
Ornenka 3anThl TUCHMEHHO — Ipa-
¢budecknx paboT, pelieHuii 3a1a4, B
TOM YHCJIe PUKIATHOTO XapaKTepa
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-BJIaJICHUE HaBBIKAMH  II03HABATEIbHOW, y4eOHO-
HCCIIEIOBATENBCKON U IMTPOEKTHOM JAEATEIIbHOCTH, HABBI-
KaMU paspemieHuss npoOsieM; CHOCOOHOCTh U TOTOB-
HOCTh K CaMOCTOSITEJIbBHOMY MOKUCKY METOJIOB PELICHUS
MPaKTUYECKUX 3a]a4, MPUMEHEHUIO PA3JIUYHBIX METO-
JIOB IIO3HAHMUS,

- TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSTCIBHOM HH-
(hopManMOHHO-TIO3HABATENILHON AESITENLHOCTH, BKIIIO-
yasi yMEHUE OPUEHTHPOBATHCA B PA3JIMUYHBIX UCTOYHU-
Kax uH(popManyu, KPUTUIECKH OIICHUBATh U MHTEPIIpE-
THPOBaTh MHGPOPMAIIUIO, TMOJYYAEMYIO0 U3 PA3IHYHBIX
HCTOYHUKOB;

- BJIaJICHUE SI3bIKOBBIMH CPEACTBAMU: YMEHUE SICHO, JIO-
TUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHMS, UCIOJb-
30BaTh a/ICKBATHHIE SI3bIKOBBIE CPE/ICTBA,

- BIIaJICHUE HaBBIKAMU MMO3HABATEIHHOU pedreKkcun Kak
OCO3HAHUsl COBEPIIAEMBIX JACHCTBUNA U MBICIUTEIbHBIX
MPOLECCOB, UX PE3YyJbTaTOB U OCHOBAHUM, I'PAHHUIL] CBO-
€ro 3HaHMWS W HE3HAHUs, HOBBIX IO3HABATCIbHBIX 3a]a4
U CPEJCTB JJIsl UX JIOCTUKEHUS;

-1IEJICYCTPEMJICHHOCTh B TOMCKaX M NPUHSITUU pelle-
HUH, COOOPa3UTENBHOCT U UHTYHUIUS, PA3BUTOCTH MPO-
CTPaHCTBEHHBIX MPEJCTABICHUI; CIIOCOOHOCTH BOCIIPH-
HUMaTh KpacoTy U TAPMOHUIO MUPA;

npeMeTHBIX:

-chopMUPOBAHHOCTH MPEACTABICHUI O MaTEeMaTHUKE KaK
4acTH MHPOBOW KYJIBTYpPhl U MECTE€ MaTEMaTHUKH B CO-
BPEMEHHOW I[MBHIM3ALMU, CIMOCO0AX OMHUCAHUS SBJe-
HUN peaibHOTO MHPA Ha MAaTEMATUYECKOM SI3BIKE;
-c(hopMUPOBAHHOCTh TMPEACTAaBICHHI O MareMaTh4e-
CKUX IIOHATHSIX KaK BAXKHEUIINX MaTEMaTUYECKHUX MO-
JIeNsIX, TMO3BOJISIOIIMX OIMUCHIBATh M H3y4yaTh pa3HbIC
MpOLIeCChl U SIBJICHUS; TOHUMAHHE BO3MOXHOCTHU akK-
CHOMAaTHYECKOTO OCTPOCHUS MAaTEMAaTUYECKUX TEOPHIA;
-BJaJICHUE METOJAaMM JOKa3aTeJIbCTB M aJITOPUTMOB
pelIeHusl, YMEHUE UX MPUMEHATb, IPOBOJUTH JI0Ka3a-
TEJIbHBIE PACCYKAEHUS B XOJI€ PELLEHHUS 3a/1ay;
-BJIaJICHUE CTAaHJAPTHBIMU MPUEMaMU PEILIEHUsl PaLHo-
HaJbHBIX U UPPALMOHAIBHBIX, TOKA3aTeNbHbBIX, CTEIEH-
HbIX, TPUTOHOMETPUUYECKUX YPABHEHUU M HEPABEHCTB,
UX CHCTEM; MCIOJIb30BAHME TOTOBBIX KOMIIBIOTEPHBIX
mporpamMMm, B TOM 4YHCJIE JJIs TIOUCKA MYTH PELICHUS U
WJUTIOCTPALIMK PEILIEHUSI YPAaBHEHUI U HEPABEHCTB;
-chopMUpPOBAHHOCTH MPEACTaBICHUI 00 OCHOBHBIX TO-
HATHSIX MAaTEMaTHYSCKOI0 aHanu3a M HX CBOMCTBAX,
BJIQ/ICHUE YMEHHEM XapaKTepu30BaTh MOBEACHUE PYHK-
LW{A, UCIMOJIb30BAHUE TOJIYUCHHBIX 3HAHUU I OMHUCa-
HUS U aHAJIU3a peajbHbIX 3aBUCUMOCTEH;

-BJIa/ICHME€ OCHOBHBIMHU MOHATUSMU O IJIOCKUX U TPO-
CTPaHCTBEHHBIX T€OMETPUYECKHUX (puUrypax, mx OCHOB-
HBIX CBOMCTBAX,

-c(hOpMUPOBAHHOCTH YMEHHsI Paclo3HaBaTh T€OMETPH-

Y CTHBIM KOHTPOJIb (MHIMBHTyalTb-
HBIH, (HPOHTATBHBIN)

OLieHKa BBINOJHEHUSI KOHTPOJIbHBIX,
MIPOBEPOYHBIX, CAMOCTOSITEIIbHBIX
pabot

KonTtponsHOe TecTupoBaHue.
OneHka 3aiuThl MUCbMEHHO — Ipa-
dudeckux padoT, perieHui 3a1a4, B
TOM YHCJIE€ IPUKIATHOTO XapakTepa
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yeckue (GUrypsl Ha yeprexax, MOJENIX U B pPeabHOM
MHUpE; NPUMEHEHUE HM3YyYEHHBIX CBOMCTB I€OMETpHUE-
ckuX Guryp u GopMmyn Ui pelmeHuss reOMeTpUIecKux
3a]a4 U 33]1a4 ¢ IPaKTHYECKUM COAEP KAHUEM;
-c(hopMHUPOBAaHHOCTh TPEACTABICHUH O TMpolLeccax H
SBJICHUSX, UMEIOLUX BEPOATHOCTHBIN XapaKTep, CTaTu-
CTHUUYECKHUX 3aKOHOMEPHOCTSX B pEaJlbHOM MUPE, OCHOB-
HBIX HOHATHAX JIEMEHTAPHOW TEOPUU BEPOSITHOCTEM,
YMEHMHM HAaXOJIWUTh U OLIEHMBAaTh BEPOSTHOCTU HACTYII-
JIeHUs COOBITMH B HPOCTEHIIMX MPAKTUUYECKUX CHTYya-
LMSX U OCHOBHBIE XapAKTEPUCTUKHU CIIy4YalHBIX ;
-BJIaJIEHUE HABBIKAMU HCIIOJIb30BAHMSI TOTOBBIX KOMIIb-
IOTEPHBIX NIPOrpamMM NPU PEUIEHUH 3a/1ad.

6.®OH/1 OHEHOYHBIX CPEJICTB

®OH/J OHEHOYHbLIX CPEACTB
JIJISI MIPOMEXYTOYHOM ATTECTAIIUUA

MATEMATHKA

1.1 MaTepuaJjbl JJis HOATOTOBKHU K MPOMEKYTOUHOH aTTeCTAIUH
IIpumepHbIii NepevYeHb BONPOCOB

1 kype

1.0Onpenenenue apudpmMeTHdIecKoro KopHs N-oit crenenu. CpoiicTBa apud-

MCTHYCCKOI'O KOPpHA N-Oi CTEIICHH.

2.0mpeeneHre CTEMEHN C palMOHAIbHBIM Toka3arenem. CBoOWCTBa cTe-

IICHU C PallMOHAJIbHBIM ITOKa3aTCJICM.

3.0mpenenenne norapudma. CpoiictBa morapupma. OcHOBHOE sorapud-

MHYCCKOC TOXACCTBO.

4.0npeneneHne KOMIUIEKCHOTO 4ucia. JIeMcTBUS ¢ KOMIIJIEKCHBIMU YHC-

JaMH B anredpanydeckoi popme.

5.AKcUOMBI cTepeoMeTpun. HekoTopeie cneIcTBUSL U3 aKCUOM CTEPEOMET-

pun.

6.0mpenenenre mapajuIeIbHBIX MPSMBIX B MPOCTPAHCTBE. Teopema o TpEX

mapauiCIbHbIX IIPAMBIX.

/.Onpenenenue NpsMou, napamuielibHON miockoctu. [Ipu3Hak mapaniensb-

HOCTH MIPSAMOM M TIJIOCKOCTH.

8.0mpeneneHne CKPEIMMBAIONMUXCS MPSMBIX. [Ipr3HaK CKpenuBarOmuXCs

MPSMBIX.
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9.0mpenenenne MpSMON, MEPHIEHANKYISIPHONW TWIOCKOCTH. [Ipu3Hak mep-
MEeHIUKYJISPHOCTU MPSAMOU U MIIOCKOCTH.

10.Teopema o TpEX MEPICHAUKYIIAPAX.

11.0npenenenne BekTopa. CIOXKEHUE U BRIYUTAHUE BEKTOPOB.

12 IlepectanoBku. Pazmenienns. CodeTaHusl.

13.KomrutanapHbie BEKTOPHI.

14.CnoxxeHue 1 BBIYUTaHHE BEKTOPOB B IIPOCTPAHCTBE.

15.YMHuoxeHue BekTopa Ha unciio. CBOICTBA IEUCTBUM HAJl BEKTOPAMU.

16.Koopaunate! BekTopa. JlelicTBUS Hall BEKTOpAMH C 3aJaHHBIMUA KOOP-
JMHATAMH.

le/IMeprIe 3alaHMs 1JISd MOATOTOBKHU K 9K3aMEHY IO MaTEMAaTHUKE
B IIEPBOM CEMECTPE

1. Bemauciaurs 31/32 +4\/ﬁ-4,/4%—\/\/256 )

2. Vmpoctuts oipakenne &(x+6)" ++/(x—3)° , ecn —1<x<2.
2 1

1 ol =
3. Bomuciuts (0,001)3 272 -64% 8 .

ar o2
a’la?+al
4. —<

YIPOCTUTH BBIPAKCHHE ——— =
a‘ (a“ + a4j

5. Bpruucours %Ig 0,001+ Ig%/100 —glg 410000 .

6. Haiiti x mo manHoMy norapudmy (a>0, b>0): log, x = 4log, a+7log, b .

/. JlaHbl KOMIUIEKCHbIE uncna z, =2-3i U z, =—4+i. Hailtu ux cymmy, pasz-
HOCTb, IPOU3BEJICHUE U YACTHOE.

8. Ilomp3ysch ycaoBUEM PaBEHCTBA ABYX KOMIUIEKCHBIX YHCEI, HAUTH X U ) U3
cOoOTHOIIEH s X* —5(x —1)+4i = yi —1.

9. Tpu ma"HBIC TOYKH COCIMHEHBI TOIIAPHO OTpe3KaMu. J[oka3aTh, 4TO BCE OT-
PE3KH JIeKaT B OJTHOM IJIOCKOCTH.

10.I1apamnensHble npsMbie @ 1 b nexar B miockoctu o. JlokasaTh, 4To mpsMas
¢, TIepeceKaromas mpsameie a u b, Takike JEKHUT B IIIOCKOCTH 0.

11.Yepe3 Touky O mepecedyeHHs NUAroHajaei KBajpara, CTOPOHA KOTOPOTO
paBHa 6 cM, mpoBeaeHa npsiMasi OK, IepIeHANKYIIpHAs K TIIOCKOCTH KBaI-
para. Halitu paccrossnue ot Touku K 110 BeplIMH KBajaparta, eciu OK =
V10 cwm.

12.YupoctuTh BeipakeHne AB+ MN +BK + KA+ NP .

13.Haiitu paccrosiaue mexay Toukamu 4A(1; 3; -2) u C(-1; 5; 0).

14.Pemuthb ypaBHeHHE A’ , = 4A° ..

15.CkoapkuMHu cioco0aMM MOXKHO pa3JeliuTh 12 KIIAaCCHBIX KOMHAT Iox 12
y4eOHBIX KAOMHETOB?
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16.Cxonmpkumu criocobamu u3 15 pabounx MOKHO cO37aTh OpHUTambl o 5 ue-
JIOBEK B KaXKJ10#?
17.Haiitu xoopauHaThl cepeaunnl otpe3ka AB, ecau A(-2; 0; 6), B(4; -8; 0).

[IpuMepHbIe BONIPOCHI AJIS1 IK3aMeHa
2 Kypc
1. Omnpenenenue cuHyca, KOCUHYCa, TAHT€HCA U KOTAHT€HCA MPOU3BOJILHOTO
quca.
OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKAECCTBA.
DOpMYyJIbI CIOKEHUS.
DopMyJIbl IPUBEICHUS.
@opMyJbl CYMMBI U PA3HOCTH TPUTOHOMETPUUYECKUX (PYHKIIUM.
ApkkocuHycC uyucia. Pemenne ypaBHeHust COSX = a.
Apxkcunyc gncia. Penrenne ypaBHeHus SinX = a.
Apkranresc uucna. Pemenue ypaBHenus tg X = a.
. Onpenenenne pynkiun. CBoiicTBa (YHKIIHH.
10.ITpu3ma.
11.TTlupamuna.
12. [Humuasmp.
13.Komnyec.
14.Cdepa, map.
15.Onpenenenre npou3BoAHON PyHKIMH. ['eoMeTpruUeCKUil 1 MEXaHUYECKUI
CMBICIT IPOU3BOTHOM.
16.I1Ipasuna nuddepeHupoBanms.
17.1TepBooOpa3nas. HeonpeneneHHblii UHTETpal.
18.CBoiicTBa HEOTIPEACIICHHOTO NHTETPaa.
19.0mnpeneneHHbIil HHTETPA U €T0 CBOWCTBA.
20.Co0witre. KomOunammst coowrtuii. [I[poTHBOMONI0KHOE COOBITHE.
21.BepositHOCTH COOBITHS. CI0KEHNE U YMHOKEHNE BEPOSTHOCTEH.
22.CnyJaiiHple BEeIMUMHBL. Moja 1 MeIhaHa.
IIpumepHbIe 3a1aHuA 1J1 MOATOTOBKH K 3K3aMeHy 10 MaTeMaTHKe

©ooNOkWN

1. Haiitu npousBoaayto GyHkmuu f(x)=3x* —2x+ S .
X

. Haittu npoussoanyro gyrkimn f(x)=2x* —3x A
X

. Haiitu 3nauenune npousBoanoit pyukmmu f(x)=3%/x —2Inx B Touke xo = 2.

. Haiitu 3nauenue npoussogHoi pyHkuun f(x)=e> —/x B xo = 4.

. Haiftu yrinoBoit koaduiimeHT kacarenbHOU K rpaduky GyHKIUU
f(x)=3x? —6x B TOUKe ¢ abcuuccoii xo = 0.

. Haiftu yrinoBoit koauiineHT kacarenbHOU K Tpaduky GyHKIUN
f(x)=4x*> —2x+3 B TOuKe ¢ abcuuccoit xo = 1.

g b~ w DN

D

7. HamicaTh ypaBHEHHE KacaTeabHON K rpaduky GpyHkiun f(x)=x*-3x+4 B

TOYKe ¢ adcmuccon xg = 1.
8. HaliTu mpoMexyTKH BO3pacTaHus U yObIBaHUS PYHKIHUU Y = 2X° —3x* +4.
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9. Haiit TOYKM MHHUMYMa U MakcuMyMma QyHKIuH y = x° +3x —10.
10.HaiiTi HanbosibIiee ¥ HauMeHblee 3HaueHust Gyukimu f(x)=x* —8x* +5 Ha
orpeske [-3; 2].

1
11.BerauciuTh '[ (3x* —4)dx .
0

12.BBIYMCIUTD TUIOMAAL (GUTYPHI, OTPaHUYCHHOHN MapabosIon y = x> +3X U
ocero Ox.

13. OceBoe ceueHne MUIMHAPA — KBApaT, UTMHA THArOHAIA KOTOPOTO PaBHA
20 cm. Haiitu paguyc ocHOBaHUS IWIUHAPA.

14. Jlnuna o6pasyromnieil KOHyca paBHa 24/3 CM, a yroJ P BepIIHHE 0CEBOTO
ceueHus KoHyca paseH 120°. Halitu mimoma s oCHOBaHHS KOHYcA.

15. Paguyc mapa paBen 41 cm. PaccTosinue OT 1ieHTpa 1apa 10 MI0CKOCTH, Te-
pecekarorieit map, paBao 9 cm. Haiitu paamyc cedenus mapa.

16. JInaronanb kyOa paBHa 12 cm. Haittu 00Bem KyOa.

17. JIlnaroHanpHOE CEUCHUE MPABUILHOMN YETHIPEXYTONHHON MUPAMUIBI SIBIISIET-
CsI pABHOCTOPOHHIM TPEYTOIbHUKOM, ILIOMIA/b KOTOPOTO PaBHa 6+/3 cM.
HaWTH 00bEM MUPAMU/IBI.

18. OGbeM LUIMHIpa paBeH 637 cM°, a IWIoLab 0CEBOro ceueHust 18 oM.
Haiitu pannyc ocCHOBaHUS IUITUHIPA.

19. Haiitu 00beM 1mapa, ecimm ero guamerp paseH 30 cm.

20. B simuke Haxonutes 3 OenbiX, 4 CHHUX U 5 KpacHBIX mapoB. Hayras BerHM-
MaroT oJiuH map. KakoBa BEpOSTHOCTH TOT'O, YTO 3TOT IIIAp CHHHMA?

21. B smuke HaxonuTes 7 O6enbix, 4 cuHuX U 8 KpacHBIX mapoB. Hayras BeraH-
MaroT ouH map. KakoBa BEposSTHOCTh TOTO, YTO 3TOT IIAP CUHUM WU
KpaCHBII?

22. BeposITHOCTh TIOTIaZIaHUs MsT4a B KOP3WHY, OPOIIIEHHOTO OJIMH pa3 HEKOTO-
peiM OacketOommcToM, paBHa 0,4. Halitit BEpOSATHOCTH TOTO, 94TO, OPOCHB
MS4 B KOP3UHY, 3TOT 0ACKETOOIUCT MPOMAXHETCS.

23. PemuTh ypaBHEHUEC +2X+7 =X+2.

24. Pemuth ypaBHeHHe 9% -9 =8,

25. Pemnts ypaBuenue (log, x)° —3log, x+2=0.

2

26. Pemiuth ypaBHEHHE COS3X = -
27. Peruth ypaBHEeHUE 3tg”X — 4tgx +5=0
28.HaiiTi yucIIoBOE 3HAUCHUE BBIPAKCHHS 2COS’ %—1.

1-cos2a +sin 2a
1+cos2cq +sin 2o

29.YTIpOCTUTH BBIpAKCHHE
. T
30.Berauciuts sina, tga, Ctga, eciau cosa =0,6 H > <a<rm.

Ctg[;[—aj—tg(ﬂ +a)+sin[3;[—aj

cos(z —a)

31.YpocTuTh BRIpaXKEHUE
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32.Berauciants cos105° + cos75°.

33.Vupocturs Beipaxkenue sin(a — f)— sin(% - aJ -sin(- ).

1.2 KpuTepuu OoLeHKH /JIsl IPOBEeHUA IK3aMeHA 10 IUCIUILJINHE

Ouenka «omauyno» BBHICTABISETCS OOydYaroleMycs, €Clu OH TIyOOKO u
MPOYHO YCBOWJ MPOrPaMMHBIN MaTepual Kypca, HCUEpIbIBAIONIE, MOCIeI0Ba-
TEJbHO, YETKO U JIOTUYHO €Tr0 M3JIaraeT, yMeeT TECHO CBSI3bIBaTh TEOPUIO C Mpak-
TUKOM, CBOOOJHO CIIPaBISETCS C 3ajjadyaMd U BOIPOCAMHM, MPABUIBHO OOOCHOBBI-
BACT MPUHSATHIC PEIICHHUS, BlIaJIceT Pa3HOCTOPOHHUMH HaBBIKAMU U MPHUEMaMH BBI-
MOJTHEHMS MPAKTUUECKUX 3a7a4.

OueHka «xopouio» BHICTaBISETCS O00ydYaroUIeMycCs, €CJIU OH TBEPAO 3HAET
Martepuall Kypca, rpaMOTHO U MO CYIIECTBY €ro M3jaraeT, He JOMmycKas CYIecT-
BEHHBIX HETOYHOCTEH B OTBETE HA BOMPOC, MPABWIHLHO MIPUMEHSIET TBOPUECKHE T10-
JIOKEHUS TIPU PEIICHUH MPAKTUYECKUX 3a/1a4, BJIaJeeT HEOOXOIMMBIMU HaBBIKAMHU
Y IpUE€MaMHM UX BBITIOJTHEHHUS.

OueHka «yooenemeopumesnbHO» BBICTABISETCS 00ydYarolmIeMycs, €ClIM OH
o0JlalaeT 3HAHUSAMHU TOJBKO OCHOBHOI'O MaTepuajia, HO HE YCBOWJI MaTepual B
npeaenax IUIaKTUYeCKOW €AUHUIIBI, JOMyCKaeT HETOYHOCTH, HEIOCTaTOYHO Mpa-
BIJIbHBIE (POPMYITHMPOBKH, HAPYIICHUS JOTHYECKOM TMOCIEI0BATEILHOCTH B U3JI0-
KEHHH TIPOrPaMMHOTO MaTepualia, UCIBITHIBACT 3aTPYIHCHHUS TPH BBIMOJIHECHUH
MPAKTUYECKUX 3a7a4 UM PeIIaeT uX ¢ HETOYHOCTSIMMU.

OueHka «Hey0oe1emeopumenbHo» BBICTABIACTCS 00ydaromeMmycs, €ciu
OH HE 3HACT 3HAYMTEILHOM YaCcTH MPOTPaMMHOI0 MaTepuala, OMyCKaeT CyIIecT-
BEHHBIE OITUOKHU MPH OTBETE, C OOJBIIMMU 3aTPYTHCHUSIMH PElIaeT MPaKTUUECKUe
3a71a4¥ WM HE CIIPABIISIETCS C HUMH CaMOCTOSATEIBHO.

1.3MeToauyeckne MaTepUAaJIbl, ONpeaesisiioiine Npoueaypy oleHnBaHus Mo
AUCHUILINHE
[Ipouienypa olieHUBaHUSI PE3YJIbTATOB OCBOCHHUSI MPOrPAMMBI JAUCIUTIIIUHBI
BKJIIOYAET B ce0sl OLIEHKY YPOBHSI C(DOPMUPOBAHHOCTH KOMIIETEHIIMI OOydaroliie-
rocsi.
IIpu cnaue sx3aMeHa:
—  3HaHUA oOy4Yarollerocsi MOryT MPOBEPATHCS MPU OTBETE HA TEOPETHU-
YECKHE BOMPOCHI;
—  CTENEHb BIAJCHUS YMEHHUSIMU — BBINIOJIHEHUU MPAKTUYECKUX PadboT U
IPYTHUX 3aJaHUM.

31



7. JIUCT NEPEYTBEPKXJIEHUS PABOYEHN ITPOT'PAMMBbI

Pabouas nporpamma: omoOpera Ha 20/ ydeOHBIN ToJ U yTBEpXKICHA Ha-

JaJIbHUKOM Y4EOHO — METOIUIECKOrO OT/IesIa
OT 20 .

(noonucw)

Pabouas nporpamma: omoOpera Ha 20/ ydeOHBIN T'OJ U yTBEpXKICHA Ha-

JaJIbHUKOM Y4EOHO — METOIUIECKOTO OT/IesIa
OT 20 .

(noonuco)
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