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1 MACIIOPT PABOYEN MPOT'PAMMBI YYEFHOU JUCIATLIMHBI

MaTtemaTHKa
1.1 ObaacThr npuMeHeHnsi padoueii mMporpamMMbl
PaGouas mporpamma y4eOHOM NUCIUTUTHHBI SBISICTCS YaCThIO MPOTPAMMBbI TIOJITOTOBKU
CIIeNUaIuCTOB cpenHero 38eHa B cootBeTcTBUU ¢ PI'OC no cnenmanproctn  09.02.07
HudopManinoHHbIE CHCTEMBI B IPOTPAMMUPOBAHHE

1.2 Mecto y4eOHOIl IMCHUIUIMHBI B CTPYKType NPOrpaMMbl IOATOTOBKH
CIIELIHAIHNCTOB CPEIHEro 3BeHa:
VYuebHas nucnuimmHa «MaremaTtuka» SBIseTcs NPOQMIbHOM JUCHHUILUIMHON — ITUKIIA
00111€00pa30BaTEIbHOM MOJATOTOBKH CTYJEHTOB.

1.3 Heau wm 3agaum y4eOHOHl IMCHUILUIMHBI — TPeOOBaAHUSA K pe3yJjbTaraM
OCBOEHHUS Y4eOHOI TN CHUIIHHBI:

B pe3synbrare ocBoeHUS yueOHOM AUCIMIUIMHBI O0YYAIOIIUICS JOJIKEH YMETh:

o BBIMIOJHATh apuMeTHyecKue JeHCTBUS HAJ 4YHUCIaMH, CcOYeTas YCTHbIE H
IMUCBbMCHHBIC NPUEMBI; HaXOAWUTb HpI/I6JII/I)K€HHI)Ie S3HA4YCHHA BCJIWYMH W IHOI'PCHIHOCTU
BI)I'-II/ICJIGHI/If/'I; CpaBHHBATDH YHUCJIOBBIC BBIPAKCHUS

o HAXOJUTh 3HAYEHUS] KOPHS, CTENEHH, Jorapudma, TPUrOHOMETPUUECKUX BBIPAKECHUI
Ha OCHOBE OIMNpEIEICHUS, HUCIOJIb3YsI MpPH HEOOXOIMMOCTH HWHCTPYMEHTAJbHBIE CPE/ICTBA;
MOJIb30BaThCS MPUOIMKEHHOM OIEHKOM NP MPAaKTUYECKUX pacueTax;

. BBINOJHATh IPEOOPa30OBaHME BBIPAKEHUM, NpPUMEHSAs (OPMYJbl, CBS3aHHBIE CO
CBOWCTBaMH CTETICHEH, T0rapu(MOB, TPUTOHOMETPUIECKUX (PYHKITHIA;
. UCIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHUSA M YMEHUS B IPAKTUYECKOH JesTeNbHOCTH U

IOBCEHEBHOM JKM3HM JJIs NPAKTUYECKUX pacueToB Mo QopmysaMm, BKI4Yas (HOpMyIbl,
coJiepiKalllie CTENEHHU, paJuKalbl, Jorapu@mbl U TPUTOHOMETpUYECKUE (DYHKIUU, HCIOIb3Ys
pU HEOOXOIMMOCTH CITPABOYHbIE MaTepHalIbl U MPOCTEHIINE BHIYUCIUTENbHbBIE YCTPOHCTBA;

J BBIUMCIISATH 3HAYEHUS 110 3a/IaHHOMY 3HaUEHUIO apryMeHTa IpU pa3iIudHbIX criocodax
3aaHus QyHKIUY;

o OTpeNeNATh OCHOBHbBIE CBOWCTBA YHMCIOBBIX (YHKUUH, WUIIOCTPUPOBaTh HX Ha
rpadukax;

. CTpOUTh TpaduKHU M3YYEHHBIX (QYHKIMH, WIUTIOCTPUPOBATH MO TrpauKy CBOWCTBA
AJIEMEHTApHbIX (PYHKLIN;

o UCIIOJIb30BaTh MOHATHE (DYHKLIUU JIJIsl ONMCAHUS U aHAJIN3a 3aBUCUMOCTEN BEJINUMH;

o MCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUSI U YMEHUS B NMPAKTUUYECKOW AESITEIbHOCTU U

MOBCE/IHEBHON KU3HU U1 OIMCAaHUS C MOMOUIbI0 (DYHKUMH pa3INMYHbIX 3aBUCHUMOCTEH,
NpeJCTaBIeHUs UX rpapMuecKu, UHTepIpeTaliy rpauKoB;

o HAXOJUTh MPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINN;

o MCIIOJIb30BaTh MPOU3BOIHYIO JUUIsl TPOBE/ICHUS MPUOIMKEHHBIX BBIUMCICHUM, peraTh
3aJja4uM MPUKJIAJHOTO XapaKTepa Ha HaX0XK/IeHuEe HauOOJIbIIEr0 U HAaMMEHBIIIETO 3HAUEHUS;

. BBIYUCIIAATH B TMPOCTEHIIMX CIy4yasX IUIOMaAd U OObEMBl C HCIOJIb30BaHUEM
OIIPENIEJICHHOI O UHTETpaa;

o HCIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUS U YMEHHUS B NMPAKTUUYECKOW AESITEIbHOCTU U

MOBCEIHEBHON JKM3HM [UIsl pEHIeHHs 3a/lad, B TOM YHCJIE COIUAIBbHO-DKOHOMUYECKUX U
¢u3nueckux, Ha HauOONbIIME M HAMMEHBIIME 3HAYeHHs, Ha HAXOXICHHE CKOPOCTH U
YCKOPEHUS;

o pelaTth palnuoHaJbHbBIC, MOKa3aTelbHbIe, JorapudmMudeckue, TPUrOHOMETPUUECKHE
YpaBHEHHUS, CBOJSIIMECS K JIMHEWHBIM U KBaJpaTHBbIM, a TaKKe€ aHAJIOTMYHbIE HEPAaBEHCTBA U
CUCTEMBI;



° UCTIOJIb30BaTh IpaUUecKrii METO ] peIIeH!s ypaBHEHHI U HEPABEHCTB;

° n300pakaTh Ha KOOPJAWHATHOM IIJIOCKOCTH PEIICHHS YpaBHEHWW, HEPABEHCTB H
CHUCTEM C JIByMS] HEU3BECTHBIMH;

o COCTaBJIATHL H pemaTL ypaBHeHI/ISI nu HepaBeHCTBa, CBA3BIBAKOIIINEC HCECU3BCCTHBIC
BCJIMYHHBI B TCKCTOBBIX 3aJaydax,

° HCITOJIB30BaTh NMPHOOPETCHHBIC 3HAHKWS U YMEHHUS B MPAKTHYCCKOH NEATEILHOCTH H
MOBCETHEBHOM KU3HHM [IJI1 TIOCTPOSHUS W HCCIAEAOBAHUS MPOCTEHININX MaTEeMaTHYECKHX
MOJICIICH;

° pemarh mOpocTedime KOMOWHATOPHBIC 3aJadyd METOAOM Iepedopa, a Takke C
HCITOJIb30BAaHUEM U3BECTHBIX (JOPMYIT;

° BBIYUCIISAT B TMPOCTEHIINX CIIydasX BEPOSITHOCTH COOBITMH Ha OCHOBE IOZCYETa
YlCclIa UCXOJ0B;

° HCITOJIH30BaTh MPHOOPETCHHBIC 3HAHUSA M YMEHUS B MPAKTUUYCCKON NEATEIbHOCTH U
HOBCGHHGBHOﬁ JKNU3HU JI1 aHaJIu3a peaanblx YHCJIOBBIX AAaHHBIX, HpeILCTaBJIeHHLIX B BHJIC
rpaduKOB U JUarpaMm, a Takke IS aHaIu3a HHHOPMAITUU CTAaTUCTHYECKOTO XapaKTepa;

J pacro3HaBaTh Ha 4YepTeX)axX M MOAEISAX IPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCUTH
TpEXMEpHbIE OOBEKTHI C UX OMUCAHUSIMH, H300paKEHUSIMH;

o OIKCBIBATh B3aUMHOE PACIOI0KEHUE NMPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

o aHaJIM3UPOBaTh B MPOCTEHIIMX CilydasX B3aMMHOE pacloJIOKEHHE OOBEKTOB B
IPOCTPAHCTBE;

J n300paxkaTb OCHOBHBIE MHOTOIPAHHUKHM M KPYIJIbIE TEJa; BBIIOJHATH YEPTEXKHU IO
YCIIOBUSIM 3aj1ay;

o CTPOUTH MpoOCTEeiIINe cedeHus Ky0a, IPU3Mbl, TUPAMUIbL;

o peliath IUIAHUMETPUYECKHE M IPOCTEHIINEe CTepeoMeTpUYEeCKHe 3aJadyd Ha
HaXO0X/IEHUE T€OMETPUUYECKUX BEJTNUMH;

o UCIIOJIb30BaTh IPU PELIEHUH CTEPEOMETPUUECKUX 3a/1a4 INITaHUMEeTpUdYeckre (pakThl U
METO/IBI;

J IPOBOAMTD JOKA3aTENIbHbIE PACCYKACHUS B XO/I€ PEILICHUS 3aay;

J MCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHMUSI U YMEHHUS B MPAKTUUYECKOU JAEATEIbHOCTU U

MOBCEIHEBHON JKM3HU JJI MCCIEAOBaHUA (MOJEIMPOBAHMS) HECIOXKHBIX MPAKTHUECKUX
CUTyalluii Ha OCHOBE M3YYEHHBIX (OPMYJI M CBOICTB (PUryp, a TakkKe BBIUYUCICHHS 0ObEMOB U
IUIOIIAJEH TOBEPXHOCTEM IIPOCTPAHCTBEHHBIX TEJI IPU PEIIEHWM MPAKTUYECKUX 3ajaad,
UCTOJIb3Ys MPU HEOOXOIUMOCTH CIIPABOYHUKHU M BBIYHCIUTENBHBIE YCTPOHCTBA.

B pe3ynbraTe ocBoeHUs yueOHOM IUCIUILIMHBI 00yJatoUIuiics JOKEH 3HATh!

. 3HA4YECHHE MATEMAaTHYECKOM HAyKM Ul PELICHHs 3a7ad, BO3ZHHMKAIOIIHUX B TEOPUU U
IIPaKTHUKE; IUPOTY U B TO K€ BPEMsI OIPAHMYEHHOCTh IPUMEHEHUSI MAaTEMATHYECKUX METOJIOB K
aHaJ3y U MCCIEeI0OBAaHUIO MTPOLIECCOB U SIBJICHUN B MPUPOJIE U OOIIECTBE;

. 3HAUYEHHE IIPAKTHUKM M BOIPOCOB, BO3HHUKAIOIIMX B CaMOM MaTeMaTHKe IS
bopMUPOBaHUS M Pa3BUTHUS MATEMaTHUYECKOW HAyKd; HCTOPHUIO PA3BUTHUS TOHATHS 4YHCIA,
CO3J1aHUsI MAaTEMAaTUYECKOr0 aHAJIN3a, BOSHUKHOBEHMS U Pa3BUTUS T€OMETPHUH;

° YHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTMKM MaTE€MaTUYECKHX pPaCCyKIECHUW, HX
MIPUMEHUMOCTB BO BCEX 00JIaCTSIX YETOBEUYECKOM JCSITEIIbHOCTH;
° BEPOSITHOCTHBIN XapaKTEP Pa3IMYHBIX MPOLIECCOB OKPYKAIOIIETO MUpa.

OcBoecHue COJACPpIKaHUA yqeGHoﬁ JUCHMILIMHBI «MaTemMaTuka: anre6pa W HaydalJla a”HaJIu3a,
TCOMETPU» obecrieunBaeT JOCTHIKCHUE CTYACHTaAMHU CICAYIOIUX PE3YJIbTAaTOB!:

L JIMYHOCTHBIX:



—  c(hOpMHUPOBAHHOCTb TMPEJACTABICHUA O MaTeMaTHKe KaK YHUBEPCAIbHOM SI3bIKE
HAyKH, CPEICTBE MOJEIMPOBAHUS SIBJICHUN U ITPOLIECCOB, UACIX U METOJAaX MaTEMaTHKHU;

—  I[IOHMMaHu€ 3HAa4YMMOCTM MAaTeMaTUKM JUIsl HAy4YHO-TEXHHYECKOIO Iporpecca,
c(OPMHPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K YacTH OOIIEYEeOBEYECKOW KYJIbTYPHI
yepe3 3HAaKOMCTBO C MCTOPHEH DPa3BUTHS MATEMATUKH, DBOJIIOLIMEH MAaTeMaTUYECKUX UIEH;

—  pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOTO  BOOOpaKeHUS,
QITOPUTMUYECKON KyJIbTYPHI,  KPUTHYHOCTH MBIIICHUS HA YPOBHE, HEOOXOIUMOM st
Oyaymelt  npodeccHOHaIbHOM — JAEATENBHOCTH, JUIsl  NPOJOJDKEHMs — o0pa3oBaHUA U
camMo00pa3zoBaHus;

—  OBJIQZICHHE MAaTEMaTHYECKUMHU 3HAHUSAMM M YMEHHUSAMH, HEOOXOJUMBIMH B IIO-
BCEIHEBHOW XU3HU, JJI1 OCBOCHUS CMEXHBIX €CTECTBEHHOHAYYHbBIX IUCLUUIUIMH U JUCLIMILINH
npoeCCHOHATBPHOTO LUKJA, s MONy4deHHss oOpa3oBaHMs B 00JacTsAX, HE TpeOYIOIMX
yri1yOJeHHON MaTeMaTH4ecKoi MOATrOTOBKH;

—  TOTOBHOCTb U CHOCOOHOCTH K OOPa30BaHMIO, B TOM 4YHCJIE CaMOOOpa30BaHUIO, Ha
INPOTSKEHUM BCEW KU3HU; CO3HATEIbHOE OTHOIICHHWE K HENPEpPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIEHIHOM NMpo(dhecCHOHaIbHOW U O0IECTBEHHOM JesITeNbHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEJIbHOM TBOPUECKOM U OTBETCTBEHHOM
JESTEIbHOCTH; TOTOBHOCTh K KOJIJIEKTUBHOM paldoTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTebHON, 0OLIECTBEHHO MOJIE3HOM, yueOHO-UCCIe10BaTEIbCKON, IPOEKTHON U APYrHX
BUJAX JEATEIIbHOCTH;

—  OTHOIIEHHE K HpOPEecCHOHATbHON JEesITEeIbHOCTH KaK BO3MOXHOCTH Yy4yacTHUs B
pEIIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX PO0IeM;

o MeTanpeAMeTHbIX:

—  YMEHHE CaMOCTOSTEJIBHO ONpEAENATh LEIH ACATEIbHOCTH W COCTABIATH IIJIaHbI
JESATEIILHOCTH;

—  CaMOCTOSITEJIbHO OCYILECTBIISATh, KOHTPOJUPOBATh U KOPPEKTUPOBATh JAEATEIbHOCTD;
MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JISl IOCTHIKEHUS IOCTABJIEHHBIX LI€JIEH U peaau3alnuu
IUTAHOB AESTEIbHOCTH;

—  BBIOMpATh yCHELIHbIE CTPATErMH B PA3IMYHbIX CUTYaIUAX;

—  yYMEHHUE NPOAYKTUBHO OOIIAThCA M B3aUMOJIEHCTBOBATh B IPOLECCE COBMECTHOM
JEeSATENIbHOCTH, YYUTBIBATh MO3MLIMU JIPYTMX YYaCTHUKOB JAESITEIbHOCTH, 3()(HEKTUBHO
paspenatb KOH()IUKTHI;

—  BJaJIcHUE HaBbIKAaMH I103HABATEJIbHOM, y4e€OHO-HCCIENOBATENbCKON U MPOEKTHOU
JeSITEIbHOCTH, HaBbIKaMU Pa3pelIeHus mpooem;

—  CHOCOOHOCTh M TOTOBHOCTH K  CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB peIIeHUs
MPAKTUYECKUX 3aj[a4d, IPUMEHEHHUIO PA3JIMYHBIX METO/I0B TO3HAHMUS;

—  TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITENIbHON HH(OPMAIMOHHO-TIO3HABATEIbHON
NeSITeIbHOCTH, BKJIIOYAs YMEHUE OPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHMKAX HHGOpMAIMH,
KPUTHYECKH OLIEHWBAaTh U HHTEPHPETUPOBATh HWH(OPMAILIMIO, MO- JYy4aeMyl0 U3 pa3Id4HbIX
VCTOYHUKOB; BIIQJICHUE SI3BIKOBBIMH CPEICTBAMM: YMEHHE SICHO, JIOTUYHO U TOYHO M3JaraTh
CBOIO TOYKY 3PEHHUS, UCIIOIb30BaTh a/IEKBaTHbBIE SI3bIKOBBIE CPEJICTBA;

—  BJQJICHUE HaBBIKAMU II03HABATENbHOW pe(dIeKCHMM KakK OCO3HAHMs COBEPILAEMBIX
JENCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, IPAHUL] CBOErO 3HAHUS
U HE3HaHMs, HOBBIX MIO3HABATENbHBIX 3314 U CPEJCTB JJIS UX JOCTHUKEHMUS,

—  LeJNeyCTPeMJICHHOCTh B TMOHMCKaxX M TNPUHATHU pEIIeHHH, CcOOOpa3suTeNbHOCTh H
UHTYHUIMS, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX MPEACTABICHUH; CHOCOOHOCTh BOC- MPUHUMATH
KpacoTy U FapMOHUIO MUDA;

J MpeIMeTHbIX:
—  cpOpMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKe KaK 4acTU MUPOBOM KyJIbTYphl U
MECTe MaTeMaTHKH B COBPEMEHHOW LMBHIM3ALMK, CIOCOOAaX OMHMCAHUS SIBICHUNH pealbHOTO



MHpa Ha MaTeMaTHYeCKOM s3bIKe; C(POPMHUPOBAHHOCTH TMPEACTABICHUI O MaTeMaTHUYECKUX
MNOHATHAX KaK BXHEHIIMX MATEMaTU4YECKMX MOJENSX, MO3BOJIOIUX ONMCHIBATH U H3ydaThb
pa3HbIE IIPOLIECCHI U SIBICHUS;

—  IIOHMMaHUE€ BO3MOXHOCTH AKCHOMATUYECKOIO IOCTPOCHHUS MaTEMAaTUYECKUX
TEOPUL;

—  BJAJ€HUE METOAAMM [OKa3aTelbCTB M AJITOPUTMOB PEUICHMs, YMEHHME HX IpUMeE-
HSATB, IPOBOJUTH 10KA3aTEIbHBIEC PACCY)KICHUS B XOJE PEIICHU 3a/1a4;

—  BJIQJICHHE CTaHJAPTHBIMU IIPUEMaMU DPELICHHs PAalMOHAIbHBIX U MPPALMOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHECHUN M HEPABEHCTB, UX CHUCTEM;
HCII0JIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B TOM YUCIE AJIA I10- UCKA ITyTH PEILICHUs
Y WUIFOCTPALMY PELICHUSI YPABHECHUN U HEPABEHCTB;

—  c(hOpMHUPOBAHHOCTh IPEACTaBIECHUII 00 OCHOBHBIX IOHATHSIX MaTeMaTHYECKOro
aHalu3a ¥ MX CBOWCTBAaX, BIIAJEHME YMEHUEM XapaKTepU30BaTh IOBeICHUE (YHKLHUH,
UCIIOJIb30BAaHUE MTOIYYEHHBIX 3HAHUM IS OIIMCAHUSA U aHAIN3a PEAIBHBIX 3aBUCHUMOCTEH;

—  BJAJICHUE OCHOBHBIMU IOHATHSAMM O IUIOCKMX M IPOCTPAHCTBEHHBIX I€OMETpUYE-
CKuX (hurypax, ux OCHOBHBIX CBOMCTBax;

—  cpOpMUPOBAHHOCTb YMEHHS paclo3HaBaThb I'€OMETPUYECKHE (PUIypbl Ha yepTexax,
MOJEIISIX U B PEAIBHOM MHUPE;

— IPUMEHEHHE U3YYEHHBIX CBOMCTB reOMETpUYECKUX (uryp v Gpopmyia i pelieHus
r€OMETPUYECKHX 3a/1a4 U 3a]a4 C IPAKTUYECKUM COJIEPKaAaHUEM;

— c(OpPMHPOBAHHOCTh NPEACTABICHUN O Npoleccax U SBJICHUSAX, UMEIOLIUX BeEpo-
ATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbBHOM MHUPE, OCHOBHBIX NOHSATHSIX
2JIEMEHTapPHON TEOPHUH BEPOSTHOCTEN;

— YMEHUH HaXOJIUTh U OLIEHUBATh BEPOSATHOCTU HACTYILJICHUS COOBITUI B MpOCTEHIINX
IIPAKTUYECKUX CHUTYalUsIX U OCHOBHBIE XapaKTEPUCTHKH CIIy4allHbIX BEJIUYUH;

— BIIQJICHUE  HABBIKAMU MCIIOJb30BaHUSA TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpH
pEIleHnN 3a1ay.



2 CTPYKTYPA U COJAEPKAHUE YUYEBHOW JUCIIUILINHBI

Buj yueOHoii padoThl O0bem yacoB
MaxkcuMmaJjibHasi y4ieOHasi HAarpy3Ka (Bcero) 296
Oo6s13aTesIbHAsI ayAUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 278

B TOM YHCJIC:

nabopaTopHbIE PaOOTHI -

MIPaKTUYECKHE 3aHATHUS 162

KOHTpOJIbHAs paboTa -

KYPCOBOM IPOEKT -

KoucyabTanuu 12

[TpomesxyTounas arrecrauus B popme qudpepeHInpoBaHHOTO 3a4€eTa, 6
JK3aMeHa




2.1 TemaTnyeckuii MJIaH U cojiep:KaHNe Y4eOHOH TUCHMILUINHBI MaTeMaTuka

KoJs-Bo yacoB o

pasaesiaM U TeMaM
YpoBeHb

TpeOoBanue K pe3yjabTaram | OCBOCHMSI
OCBOEHUS THCHMUILINHBI

Ne HauMenoBanue
3aHATHSA 3aHATH, JJA0OPATOPHbIE U MPAKTHYECKHE 3aAHATHUSA

Bceero
BT.4. 10 BUAAM
3aHATHI
(1abopaTOpPHBIX,
NPAKTHYECKHX,
KII)

1 2 3

SN
ol

[EY
(00]

Pa3znen 1 Anrebpa 30

Tema 1.1 PazButre noHIATHUSA O YHCIIE 4 3HaTh: 3HAUYEHUE

1 1 MaTeMaTUYeCKOW HayKu JIs 1
pelieHus 3a1a4,
BO3HHUKAIOIIHNX B TCOPHH U
MpaKTUKE; 3HAUYCHNE
MPaKTUKHU U BOIPOCOB,
BO3HHUKAIOIIHUX B CaMOH
MaTeMaTHKe JIs
(GhopMHUPOBAHUS U PA3BUTHUS
MaTeMaTUYeCKOU HAYKH;
HCTOPHIO PA3BUTHSI TIOHATHS
YHCIIa, YHUBEPCAIbHBIN

Maremartnka B IpakTHYECKOW JneArenbHOCTU. llenm u 3amaunm
N3y4YECHUs MaTE€MaTUKH B YUPEKIACHUAX CpPEIHETO
npodeccuoHaIbHOTO  oOpa3oBaHus. /[leificTBUTeNbHBIE 4HCIA.
[TpuOnuKkeHHbIe BBIYUCIECHUS U BBIYMCIUTEIbHBIE CPEACTBA

1 XapakTep 3aKOHOB JIOTUKHU 1
MaTeMaTHYECKHUX
pacCcy X IeHu, NX
MPUMEHUMOCTH BO BCEX
00J1aCTAX YeIOBEYECKON
JESITEIIbHOCTH.

3HaTh U YMETb: HAXOJUTH
aOCOJIOTHYIO U
OTHOCHUTEITbHYIO
MOTPEIIHOCTH YUCEeI

HeﬁCTBHTCHBHLIe qucia. HpI/I6JII/I)KCHHLIe BBIYMCIICHHUA H
BBIYUCIIMTCIIBHBIC CPCACTBA




3 Kommiekcaeie uncna. JleMcTBUS ¢ KOMILIGKCHBIMM YHCJIAMU B 2 3HaTh U YMETh: BBINOJIHATh 1,2
anrebpandeckoit popme. JENCTBUS C KOMILJIEKCHBIMU
qrclIaMU B alireOpandeckoi
dhopme
Tema 1.2 | Kophu, crenenu u jorapudmsl 26 18 3HaTh: CBOMCTBA CTETICHU U
4 Crenenu ¢ NeHCTBUTENBHBIM II0KA3aTeNEM, UX CEOUCMEd. 2 norapudma; 1,2
9) KopHu HaTypanbHOM CTENEHU M3 YKCila U UX CBOMCTBA. 2 YMeTh: HaXOAUTh 3HAYEHUS 1,2
6 [IpakTtnueckoe 3ansatve. Brpruncienue creneneil. CpaBHEHUE 2 2np KOpHsl, CTENCHN, Jlorapudma,
CTEIICHEH. Ha OCHOBEC OIIPCACIICHUS,
7 IIpakTnueckoe 3aHsATHE. BblUunCIEeHHME M CpaBHEHUE KOPHEW, 2 2np HCIIONIb3YA 1IpH
BrinmonHeHue pacueToB ¢ paJluKaIaMu. HEO00XOAMMOCTH
8 [IpakTuueckoe 3aHATHE. [IpeobpazoBanms CTETEHHBIX 2 2np HHCTPYMCHTAJILHBIC
BBIPKEHUH. CpPEJICTBA; IOJIb30BATHCS
9 I[TpakTrdeckoe 3aHSTHE. [Ipeobpa3zoBanwus CTETEHHBIX 2 2mp NPUOIKEHHOH OLEHKOH IpH
BBIpAKEHHUI. MPAaKTUYECKHUX pacdeTax
10 Jlorapupm umcina. OCHOBHOE JIOrapu(pMHUYECKOE TOKIECTBO. 2 YMETb: BbITOIHATE 5 1,2
JlecATHYHBIE U HATYPAIbHbIE JJOrapH(pMBEL. npeodpa3oBaHue BHIPAKCHHUH,
11 [IpaBuna nedictBuss ¢ Jnorapupmamu. Ilepexon k HoBoMy 2 TIPUMCHSA q)OpMyﬂvH’ 1,2
OCHOBAHMIIO. CBSA3AHHBIC CO CBOHCTBAMH
12 [TpakTuyeckoe 3ansThe. HaxoxaeHue 3HaueHHi sorapudma mo 2 2mp CTeNeHeH, orapugmos
POM3BOJILHOMY OCHOBAHHIO.
13 [Ipaktuueckoe 3ausitue. Ilepexon OT OAHOTO OCHOBAHHUS K 2 2np
JPYroMy. BBIYHCIIEHUE U CPaBHEHHE JOrapu(MOB.
14 [TpakTuyeckoe 3ansaTHe. JlorapugmupoBanue U MOTEHIUPOBAHUE 2 2mp
BBIPAKCHUI.
15 [TpakTueckoe 3ansTue. Penienne nokasaTelbHbIX YpaBHEHUH. 2 2np
16 [TpakTnueckoe 3ansitue. Pemenue orapudmMuyeckux ypaBHEHUH. 2 2np
Pa3nes 2 OCHOBBI TPUTOHOMETPHH 26 12np 3HaTh U yMETh: BHINIOJIHATh
Tema 2.1 | OCHOBHBIE TOHATHS 2 npeoOpa3oBaHre BbIpAKEHHUIH,
17 Panuannas u rpagycHas mepsl yriia. CHHYC, KOCUHYC, TAHT€HC U 2 pUMeHsist POpPMYITHI, 1,2
KOTAHTeHC YHCIIA. CBSI3aHHBIE C
Tema 2.2 | OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA 10 4 OCHOBHBIMU
18 Tpuronomerpuyeckue GyHKIMHU YUCIOBOTO apryMEHTA. 2 TPUTOHOMETPUICCKUMHU 1,2
OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA U UX CIICJCTBUS. TOXIACCTBAMH H X
CJICJICTBHSIMU
19 [IpakTuyeckoe 3ansTre. OCHOBHBIE TPUTOHOMETPHUUECKUE 2 2np 3HaTh ¥ YMETh: BBINOJIHATh

TOXECTBA.

npeoOpa3oBaHKe BBIPAKEHUH,




20,21 ®opmynsl npuseneHus. Popmyssl CyMMbl M pa3HOCTH JIBYX 4 IpUMEHSS POPMYIIBI 1,2
yri0oB. @opMyJibl ABOWHOIO U MOJIOBUHHOI'O YIJIOB. IPUBEJICHUS, CYMMBbI U
22 [IpakTnueckoe 3anarue . Dopmyisl npuseneHus. @opmyibt 2 2mp pPa3HOCTH JIBYX YTJIOB,
CYMMBI ¥ pa3HOCTH JIByX YIJIOB. JIBOMHOTO U TIOJIOBUHHOT'O
yIJ10B
Tema 2.3 | [IpeoOpa3oBaHus MPOCTEUIIUX TPUTOHOMETPUUECKHUX BBIPKCHHI 4 2 3HaTh U YMETh: BBINIOJIHATH
23 ®opmyitel TpeoOpa3oBaHusl CYMMBbI TPUTOHOMETPUIECKUX 2 npeoOpa3oBaHue BHIPAKCHHIA, 1,2
(GyHKLIMI B IPOU3BE/ICHUE U IIPOU3BENICHUS B CYMMY. IpUMEHSST POPMYJIBI
24 [IpakTnueckoe 3ansarue. [IpeoOpasoBaHue cyMMbl 2 2np [IPUBEACHUSA, CYMMBI U
TPUTOHOMETPUUYECKUX (PYHKLUN B IPOU3BEICHUE U IIPOU3BEICHUS Pa3sHOCTH JIBYX YIJIOB,
B CYMMY. JIBOMHOTO Y TIOJIOBUHHOI'O
YIJI0B, IPeoOpa3oBaHUs
CYMMBI TPUTOHOMETPHYECKUX
GbyHKLUH B IpoU3BEIEHUE U
IPOU3BEACHUS B CYMMY
Tema 2.4 | TpuroHomMeTpuuecKue ypaBHEHUs] U HEPaBEHCTBA 10 6
25 OOpaTHbIe TPUTOHOMETPUYECKUE QYHKIIUH. 2 1,2
26 [IpakTrueckoe 3aHsaTHEe. Brruncienne oOpaTHBIX 2 2np
TPUTOHOMETPUUECKUX (QYHKIIMH. YMeTs pemiaTh IpocTenIme
27 ITpocreiinye TpUrOHOMETPUYECKHE YPAaBHEHUSI. 2 TPUTOHOMETPUUYECKHE 1,2
28 IIpakTnueckoe 3ansATue. Pemenue npocrenmmx 2 2mp YPaBHEHHUSA
TPUTOHOMETPHUYECKUX YPAaBHEHUH.
29 IIpakTnueckoe 3ansATue. Pemenue npocrenmmx 2 2np
TPUTOHOMETPHUYECKUX HEPABEHCTB.
Paznen 3 @ynkuuu, X CBOKHCTBA U rpadguKH 34 20 3HATh U YMETh: BIYUCIIATH
Tema 3.1 | dynkuuu, cBoiicTBa QyHKIUI 18 12 3HayeHus QYHKIMHI 110
30 OGuacTs ompeieNieHnst U MHOXKECTBO 3HaueHnH. CriocoOsl 2 3aJ1aHHOMY 3HAYEHMIO 1.2
3amanus GyHKiud. ['padux hyHKINN. apryMeHTa Ipu pa3inyHbIX
31 [IpakTuyeckoe 3aHsTHE. MOHOTOHHOCTB, YeTHOCTh, HEUYETHOCTb, 2 2np cnoco0ax 3agaHus (QyHKIHH,
OTPaHUYEHHOCTH, NEPUOTUIHOCTb. OTIpEeNIeNATh OCHOBHBIE
32 [IpakTuyeckoe 3anstue. [Ilpumeps! GyHKIIMOHATBHBIX 2 2mp CBOWCTBA YUCIIOBBIX (DYHKITHIH,
3aBHCHUMOCTEH B peaJbHBIX MPOIECCaxX U SBICHUSX. WLTIOCTPUPOBATH UX Ha
33 [TpakTryeckoe 3ansTrHe. [[poMexXyTKH BO3pacTaHUs U YObIBaHHS, 2 2mp rpadukax; CTpOUTh TpapuKu
HauOoJIplIee M HAMMEHbIIIee 3HAYCHHUsI, TOUKH IKCTPEMyMa. W3YYEHHBIX (DYHKITHIA,
34 [IpakTuueckoe 3anarue. [loctpoenue u yteHue rpagukon 2 2np WUTOCTPUPOBATE N0 TpaduKy

(GyHKIHH.

CBOMCTBA 3JIEMEHTaPHBIX




35 [IpakTuyeckoe 3anstue. I'paduyeckas nHTEpIpeTayst CBOMCTB. 2 2np (byHKLUH; UCTIONB30BaTh
ITpuMepb! PyHKIIMOHAIBHBIX 3aBUCUMOCTEN B peaJIbHbIX NOHATHE PYHKIMM JUIs
Iporeccax M SIBJICHUSX. OIMCAHMS U aHATN3a
36 [IpakTuueckoe 3austue. [IpuMepsl 3aBUCUMOCTEN MEXTY 2 21p 3aBUCUMOCTEHN BEIUYMH;
NIEPEMEHHBIMH B PEATbHBIX POIleccax. UCTIOJIb30BaTh MPUOOPETCHHBIE
37 Apudmernueckue onepanuu HaJl GyHKIUIMU. ClioXKHAS 2 3HAHUA U YMEHUS B 1
¢bynkuus. Komnosunus pyakuuii. [Tonstue o HenmpepsIBHOCTH IPAKTHYECCKOH JEATEILHOCTH.
hyHKIHIA.
38 OO6nactp ornpeeneHuss © MHOXECTBO 3HaUCHH 00paTHON 2 1
bynkuun. ['paduk obpaTHON HYHKIIUH.
Tema 3.2 | CtenienHbIe, MOKa3aTENbHBIC, IOTAPU(DMUIECKUE U 16 8
Tpuronomerpuueckue GpyHkuu. O6paTHble TPUTOHOMETPUUYECKHE
GbyHKIIUN
39 Crenennas GyHKIMS , ee TpaduK U CBOICTBA. 2 1,2
40 ITokazarenpHas QyHKIMS , ee rpaduK U CBOWCTBA. 2 1,2
41 Jlorapudmmueckast pyHKIus , ee rpaduK U CBOHCTBA. 2 1,2
42 [IpakTuueckoe 3anarue. Tpuronomerpuyeckue GyHKIUS , UX 2 2np
rpaduKu U CBOMCTBA.
43 [IpakTuueckoe 3ansatue. OOpaTHbIE TPUTOHOMETPUUECKHE 2 2np
(GYHKIMY , X TpaUKU U CBOMCTBA.
44 ITpeoOpa3oBanus rpadukoB GyHKIMH (TTapauIedbHbIN TepeHoc, 2 1,2
CHMMETpHS, PACTSDKEHHUE U CIKATHE).
45 ITpakTruyeckoe 3anstue. [IpeobpazoBanue rpapuka GyHKIUH. 2 21p
46 ITpakTHyeckoe 3aHsATHE. Y paBHEHHE TAPMOHMYECKOTO KOJIeOaHHUs. 2 2np
Pa3nen 4 YpaBHeHUs M HEPaBEHCTBA 32 16 VMeTh: pemars
Tema 4.1 | YpaBHeHUS U CUCTEMBbl YpaBHEHUH. 18 10 palMOHAJbHEIE,
47,48 PannonanbHble ypaBHEHUS U CUCTEMBI. . OCHOBHBIE IPUEMBI X 4 MOKa3aTebHbIE, 1,2
pereHus.. JorapupmMHuyUecKue,
49 [IpakTrueckoe 3aHsATHE. Penienne paioOHABHBIX YPABHEHUN 1 2 2np TPUTOHOMETPUUYECKUE,
CHCTEM. CBOJISIIIMECS K JINHEHHBIM U
50 Wppanmonansabie ypaBHeHUs1. OCHOBHBIC IPUEMBI UX PEUICHUS. 2 KBaJpaTHBIM YpaBHEHUS, a 1,2
51 ITokxazarenbHble ypaBHEHUS U cucTEMBL. . OCHOBHBIE IPUEMBI UX 2 2np TaK)K€ aHAJIOTUYHbIE 1,2
pereHusl. HEPaBEHCTBA; PelIaTh
52 [IpakTuueckoe 3anstue. Jlorapupmuiecke ypaBHEeHUs U 2 2np anreOpauvecKue ypaBHEHMS,
cucteMbl. . OCHOBHBIE IPUEMBI UX PELICHMUS. HCPAaBCHCTBA, CUCTCMbI
53 [IpakTuueckoe 3anatue. Pemenre nokazarenbHbIX U 2 21p rpapuuecKUM METOIOM

Jorapu(pMUUECKUX YPaBHEHH.




o4 Tpuronomerpuueckue ypaBHeHHs. . OCHOBHBIE IPUEMBI UX 2 1,2
peleHusl. VYMeTh: BBINOIHATh
55 [IpakTuueckoe 3aHsATuE. Penienne TpuroHoMeTpuIecKux 2 2mp npeoOpa3oBaHue BHIPAKCHHIA,
YpaBHEHHH. IpUMEHSS POPMYIIBL,
Tema 4.2 | HepaBencrna 10 4 CBSI3aHHBIE CO CBOMCTBaMU
56 [IpakTuueckoe 3ausTue .PalimonanbHbIe U HppalMOHATIbHbBIC 2 21p CTerneHen, norapumMoB
HepaBeHCTBa. OCHOBHBIC IPUEMBI X PEIICHUSI.
57 MeToa HHTEPBAJIOB. 2 1,2
58 [TokazaTenbHbIC U JOorapuMHUUecKie HepaBeHCTBA. OCHOBHBIC 2 1,2
IIPUEMBI UX PELICHHUS.
59 [IpakTrueckoe 3aHsATHE. PerieHne HepaBeHCTB. 2 2np
60 [Ipocreiimme TpuroHoMeTprudeckue HepaBeHcTBa. OCHOBHBIE 2 1
IIPUEMBI UX PELICHHUS.
Tema 4.3 | Micrionib30BaH#€E CBOMCTB M rpaUKOB (PYHKIUH P PEILICHUH 4 2
yYpaBHEHHUH U HEPABEHCTB.
61 N300pakeHre Ha KOOPIUHATHOM TUIOCKOCTH MHOKECTBA PEIICHHH 2 1,2
yYpaBHEHHMH U HEPABEHCTB C JBYMs NEPEMEHHBIMH U UX CHCTEM.
62 [IpakTryeckoe 3ansTre. Vcmnonp30BaHue CBOMCTB U rpa)uKoB 2 2mp
(GyHKUMH 1715 pelieHus] ypaBHEHHH U HEPaBEHCTB.
Pazgen 5 Hauana maTeMaTH4ecKkoro aHajinsa 44 28 3HaTh: IPUMEHEHHE
MaTeMaTHYECKUX METOJIOB K
aHaJN3y ¥ MCCIIEJOBAHUIO
MPOLIECCOB U SIBJICHUN B
IPUPOJIE U OOIIECTBE YMETh:
HaXOJIUTh IPOU3BOIHbIE
AIIEMEHTApHBIX (PYHKIINH;
UCIIOJIb30BaTh MPOU3BOIHYIO
JUTSI TIPOBEICHUS
NPUOIINKEHHBIX
BBIYMCIICHUM, peniaTh 3aa4u
MPUKIIQJHOTO XapakTepa Ha
HaxO0KIECHNE HAanOOJIBIIIETO U
HaMMEHBIIET0 3HaYeHHUs
Tema 5.1 [NocnenoBaTenpHOCTH 6 2 3HaTh: onpeaeaeHus
Ompenenenne YuCIOBOM mociienoBaTenbHOCTH. CriocoObl 3a1aHms 2 YUCIIOBOM 1,2
63 Y CBOWCTBA YMCIIOBBIX MOcieqoBaTenbHocTel. Haxoxaenue N - ro MOCJIeIOBATEIBHOCTH,
4JIeHa [10CIIeI0BATEIbHOCTH, CYMMBI. npenena




64 [lonsitTue o mpexpene mnocnegoBaTenbHOCcTU. CylllecTBOBaHUE 2 IIOCJIEAOBATEILHOCTH 1,2
rpejiesa MOHOTOHHOM OTpaHHYEHHOM M0C/IeI0BATEIbHOCTH.
CymMupoBaHue mocienoBaTeabHOCTe. beckoneuHo yObIBaromias
reoMeTpHUYECKasl MOCIeA0BATEIbHOCT U €€ CyMMa.

65 [IpakTuyeckoe 3ansTue. Yncnosas mocienoBarenbHOCTh. [Ipenen 2 2mp
MOCJICI0BATEIHHOCTH

Tema 5.2 TlpousBogHas GyHKIHH 22 14

66 Ornpenenenne MPOU3BOIHON M €€ MexaHW4Yeckuid cMbIci. [IpaBuia 2 3HaTh U YMETh: HAXOUTh 1,2
u Gopmynsl quddepeHnrpoBanus. Beruncienne mpou3BOIHON B MIPOM3BOJIHBIC JIEMEHTAPHBIX
TOYKE. byakumii; muddepeHupoBaTh

67 [Mpaktnueckoe 3anstue [uddepeHnupoBaHHEe 3IEMEHTAPHBIX 2 2mp CIIOXHBIC (YHKITUU
¢byukiuii. Btopas mnpousBoanas .Ilonstue muddepenuuana
GbyHKIIUN

68 ITpaktuueckoe 3ansarue. JuddepennupoBanue cnoxxHoi GyHKINH 2 2np

69 ITpaktuueckoe 3anarue. Juddepennmporanne GhyHKimii. 2 2mp

70 ['eomeTpryeckuii CMBICI TTPOU3BOAHON. YpaBHEHUE KacaTEIbHOU 2 3HaTh: TECOMETPUUECKUN U 1,2
u HopMmanu. OU3NYecKuid CMBICH IEPBOM U BTOPOU MTPOU3BOJIHOM. (UBUYECKUI CMBICIT

71 [IpakTnueckoe 3aHsATHE. MEXaHMYECKMM M T'€OMETPUYECKHN 2 2np IIPOU3BOJHOM; YMETh
CMBICJI IPOU3BOIHOM. Y paBHEHHUE KacaTeIbHOM B 0011IeM BUJE. COCTaBIISITh ypaBHEHUE

KacaTeJbHONM U HOPMAJIN.

72,73 [Ipumenenne TPOU3BOAHOW K HCCIEAOBaHUIO (QYHKIUH U 4 1,2
MTOCTPOECHUIO TPapUKOB. 3HaTh: NPUKJIAJHON XapaKTep

74 [TpakTruyeckoe 3anstue. MccnenoBanne GyHKIUU ¢ TOMOIIBIO 2 2np IIPOM3BO/IHON; YMETh: pellaTh
npou3BoiHON. Haxoxnenrne Hanbonplero, HAMMEHbBIIETO 3a1a4M [IPUKJIIATHOIO
3HAYEHUS M SKCTPEMAIbHBIX 3HAUYCHUH (QYHKIINH. XapakTepa Ha HaXOXICHHE

75 [Ipuiio>xeHne nponu3BOJHON K PEIIEHUIO MPUKJIAIHBIX 3aa4 2 21mp HauOOJbIIETO U 1,2

76 [IpakTuueckoe 3ansaTue. HaxoxaeHue HauOoOIbIIIero, 2 2mp HaMMEHBIIIETO 3HAUECHHU. 1,2
HAaMMEHBIIETO 3HAYCHUS M SKCTPEMAIBHBIX 3HAYeHUH (DYHKITHH.

Tema 5.3 [lepBooOpa3Hass M MHTETpAI 16 12 3HaTh ¥ YMETh HAXOIUTh

77 [Tonarue nepBoobOpasHoi (pyHkiuu. HeonpeneneHHblii HHTETpal 2 HEOIpeEIEHHbIE NHTETPAJIBI 1,2
u ero cBoiictBa. OCHOBHbIE TAOJIMYHbIE HHTETPaIbL. OT HECJIOXKHBIX (PYHKIIHH,

78,79 IIpakTnueckoe 3aHsTHe. HemocpencTBEHHOE MHTErpPUPOBAHUE 4 4mp BBIUUCIIATH B IPOCTEUIINX

byHKIHi.

CITy4asx TUTOMAIN U O0BEMBI C




80 OnpeneneHHblil UHTETpal U €ro OCHOBHBIE CBoOMcTBAa. PopMyiia 2 HCII0JIb30BaHNUEM 1,2
Herorona-Jleliouuma. OIPEAEIICHHOI0 HHTErpaa;
UCTIOJIb30BaTh MPUOOPETCHHBIE
3HaHUS U yMEHUS B
IIPAKTUYECKOU NEeATEIbHOCTH
JUIs PELIeHUs IPUKIIaJHBIX
3aga4
81 [IpakTrueckoe 3aHATHE. Brruucnenue OTIpeIeTICHHBIX 2 2np
MHTETPAaJIOB.
82 [IpakTrueckoe 3aHATHE. [Ipocreiimue TIPUITOKEHUS 2 21p YMeTh: BBIUYUCTATH B
OIIpeJICIIEHHOTO HTETpaa. MPOCTEUIINX CITyJasx
83,84 [IpakTrueckoe 3ansaTue. [I[puMeHeHHE ONPEICICHHOI0 HHTErpaja 4 4np IIOHIaIU U 00BEMBI C
K BBIUMCIICHUIO (PU3UYECKUX BEITMYUH U TUIOIIAACH UCTIOJIb30BaHUEM
OIpEeIeNIEHHOr0 HHTErpaa.
Pa3nen 6 KoMOMHATOPHKA, CTATHCTHKA U TeOPHs BEPOSITHOCTEl 22 10
Tema 6.1 DiieMEHTH KOMOMHATOPUKH 6 2 3uatb 1 YMCTb. peliathk 1,2
85 OCHOBHBIE TIOHSATHS KOMOHUHATOPHKH (pasmerenus, 2 TIpOCTCHIINC
HIePECTAHOBKU U COUETAHHS) KOMOMHATOpHbIC 3371241
86 bunom Heiorona. Tpeyronbuuk [lackans 2 MeTO/10M nepedopa 1 © 1,2
87 [IpakTnueckoe 3anstue. [IpukinagHble KOMOWHATOpPHBIE 3aJauH. 2 2mp HMCTIOIL30BAHMCM H3BCCTHBIX
MYJI; BBIY
bunom HerotoHa. (bop YL HCIATE B
” MPOCTEUIINX CIydasx
Tema 6.2 DneMeHTB TEOPUU BEPOSTHOCTEN 14 8 p yHaax
= BEPOSTHOCTH COOBITHUN;
88 CoObiTus, BUIbI cOOBITUH. Onepaiui Haj COOBITHSMHU. 2 1
UCIIOJIb30BaTh
89 BepositHOCTh coObITHA. Kitaccudeckoe U CTaTUCTHYECKOE 2 2mp 1,2
pUOOpPETEHHBIE 3HAHUS U
OIpeJIeIEHUuE BEPOSITHOCTH. .
YMEHUS B MPAKTUYECKOI
90,91 [TpakTryeckoe 3anstue. Kiraccuueckoe onpeneneHne BeposiTHOCTH 4 4mip
= NeSITETHHOCTH U B
92 CrnoxeHue 1 yMHOKEHHE BEPOSITHOCTEN. 2 . 1
93 0 B T > 5 MIOBCEHEBHOM KU3HU JUIs
pakTHueckoe 3aHsTHe. Beruucnenue BepositHocTel. [lpuknanneie np AHATTH32 PEATHHBIX THCIOBBIX
v 3a]aun - 5 JTAHHBIX, PE/ICTaBICHHBIX B 1
I):—I[I/ICKpCTHaSI cilyyaiiHas BEMHIHHA, 32KOH €€ PACTIPECTCHH. BiIe TPaHKOB 1 HATPAMM,
MCTIOBBIC XapaKTEPUCTHKA ANCKPETHOH CITyHaliHOH BENHHHHBI. 3 TakoKe A AHAIN33
Tema 6.3 | DneMeHTbl MAaTEMaTUYECKONW CTATUCTUKH 2 nH(OpMAITIN
95 [IpencraBienue qaHHbIX (TaOIUIBI, JUArpaMMBbl, TpapuKn), 2 1

reaepajibHast COBOKYITHOCTD, BBI60pI(a, cpeaHee apI/I(I)MCTI/ILIeCKOC,

Mmenuana. IlousTre o 3a7a4ax MaTeEMaTHUYECKON CTaTUCTUKH.

CTATUCTUYCCKOI'O XapaKTepa




Paspnen 7 I'eomerpus

90

58

3HaTh U yMETh: UCIOJIb30BATh
npruoOpeTeHHbIe 3HAHUS U
YMEHHUSI B TPAKTHUECKOI
JIESITEIILHOCTU U B
MOBCETHEBHOM KHU3HU IS
WCCIICIOBAHUS
(MozeMpoBaHUs )
HECJIO)KHBIX TPAKTHYECKUX
CUTYaIiil Ha OCHOBE
M3YYCHHBIX (POPMYI U
CBOMCTB (hUryp, a TaKxe i
BBIYHCIICHUS 00BEMOB U
TJIOIIa/Ie MOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TEJ MIPH
pEIIeHUH MPAKTUYECKUX
3aJ1a4, UCTIONIB3Ys MIPH
HE0OXOIUMOCTH
CIIPABOYHUKH U
BBIUHCITUTEIbHBIC
YCTPOMCTBA.

Tema 7.1 KoopanHaThl M BEKTOPbI

14

10

96

BekTopsl, BEKTOpHBIE BEJIMUMHBI. Bubpl BEKTOpOB. [IeicTBHS HA L
BEKTOPAMH.

97,98

[IpssMoyronbHas cucteMa KOOpaAnHAT B pocTpancTse. KoopanHatsl
BeKTOpa. JIeMCTBUS HaJl BEKTOpPAaMU B KOOPAMHATAX.

4mp

99

Jlnunaa Bexktopa. Paccrosnue mexay nByms Toukamu. CKaasipHOE
MPOU3BEICHUE BEKTOPOB. YTOJ MEXIY BEKTOPAMH.

2np

100

[IpakTrueckoe 3ansTHe. PeleHne NpuKiIaaHbIX 3a1a4 ¢
HCIOJIb30BAHUEM KOOPAUHAT U BEKTOPOB.

2mp

3HaTh: IPEACTABICHHUE O
BEKTOPHBIX BEIUYMHAX, BUJbI
BEKTOPOB;

YMETh: BBIIOIHATH IEUCTBUS
HaJl BEKTOpaMU HaXOJUTh
JUIMHY BEKTOPA, YrOJI MEXKY
BEKTOPaMH, COCTABIISIThH
ypaBHEHUS MPSMOI,
TJIOCKOCTH, chepsl

1,2

1,2

1,2

101

YpaBHEHHE OKPYKHOCTH, CHEPHI, IITOCKOCTH.

102

IIpakTuyeckoe 3aHsATHE. Y PpaBHEHUE OKPYKHOCTH, CEpHI,
IIJIOCKOCTH. PaccTostHue MeX 1y TOUKamH.

2np

VYMeTh: BEINOJTHATE JIEUCTBHUS
HaJl BEKTOpaMU HaXOIUTh
JUTMHY BEKTOpPA, YrOJI MEXKIY
BEKTOPaMH, COCTABIISITh
YpaBHEHUs PSIMON

1,2

Tema 7.2 [IpsiMbIe ¥ TUTOCKOCTH B TIPOCTPAHCTBE

20

12

3HaThL " YMETh: paCli0O3HaBaTh




Jloruueckast CTpyKTypa CTepeoMeTpUn. AKCHOMBI CTEPEOMETPUH H 2
103 ClIeICTBUA U3 HUX. B3auMHOe pacriosioskeHue MpsiMbIX B
IPOCTPAHCTBE.
104 [TapamienpHOCTD NpsIMOM U TUIOCKOCTH. [lapanienbHocTb 2
IIJIOCKOCTEH.
105 [pakTrueckoe 3ansTHe. B3anmHOe pacnonokeHHe NpsSMbIX U 2 2mp
IIJIOCKOCTEM.
106 [lepneHUKYISAPHOCTh MPSIMOW M TUIOCKOCTH. [leprieHnuKymsp u 2
HAKJIOHHAs K IUIOCKOCTH, YTOJI MEXKAY IPSMOM U TIIOCKOCTBIO.
107,108 | [IpakTuueckoe 3aHATHE. [lepnenaukynssp W HaKJIOHHAs K 4 4np
IUIOCKOCTH. YTOJ MEXAY MNPSAMOM M IUIOCKOCTBIO. Teopembl O
B3aMMHOM DPACHOJIOKEHUN MPSAMON M IJIOCKOCTU. Teopema o Tpex
NEePICHANKYIISpax.
109 JIByrpaHHbII YTOJL Yron MEXIY IJIOCKOCTSIMHU. 2
IlepneH IUKyISIPHOCTB MIJIOCKOCTEM.
110,111 | IlpakTuyeckoe 3ansatue. IlapamienbHoe MPOSKTHPOBAHUE U €TI0 4 4np
CBOMCTBA.
112 [Ipaktuueckoe 3ansaThe. OpTOrOHAJIBHOE  IMPOECKTUPOBAHUE. 2 2mp
[lmomaae OpTOrOHANBHONW MNPOEKUMH. B3auMHOE pacrosiokeHue
IIPOCTPAHCTBEHHBIX (PUTYD.
Tema 7.3 MHOTOrpaHHUKH 24 14
113 MHororpansslii yroja. MHOrOrpaHHUKH. 2
114 ITpusma. IIpsimas u HaknoHHas npusma. [IpaBuibHas nmpusma. 2
[Tapannenenunen. Ky6.
115 [Tnomanu noBepxHocTel NpU3MBbl, Napajuiesenunena, Kyoa. 2 2np
116 [IpakTrueckoe 3aHsaTHE. BpruncieHne miomaaei NoBepXHocTen 2 2np
IIPU3MBI, TapaJuIeNenunena, Kyoa.
117
[Inpamua. IIpaBunbHas nupamuna.
118,119 | Ilnomaas MOBEPXHOCTH MUPAMUJIBIL. 4 4np
120 Yceuennas mmpamuaa.  [Lmom@aab  TMOBEPXHOCTH — YCEUCHHOMN 2
UpaMUIBL.
121 [IpakTnueckoe 3aHsATHE. Bbluncienue mioniased NOBEpXHOCTEN 2 2np
TUPAMUI.
122 Ceuenus B pu3Me, Napajuiesienumnesie, Kyoe, mupamue. 2
123,124 | Ilpaktuyeckoe 3ansTre. CedeHus], pa3BepPTKA MHOTOTPAaHHHUKOB. 4 4np
Tema 7.4 Tena 1 MOBEPXHOCTH BPALLICHHS 10 6

Ha Y4epTekax U MOJEIAX
MIPOCTPAHCTBEHHBIE (POPMBIL;
COOTHOCHUTbH TPEXMEPHBIE
O00BEKTHI C UX OMUCAHUIMH,
M300paKeHUSIMU;

ONUCHIBaTh B3aUMHOE
pacroIokeHUe NMPSAMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE;
AHAIIM3UPOBATH B IIPOCTEUILINX
Ciy4asix B3aUMHOE
pacmoiiokeHue 00bEKTOB B
IIPOCTPAHCTBE;

n300pakaTh OCHOBHBIE
MHOT'OIPAHHUKHU U KPYTJIble
T€Ja; BBHITOJIHATH YEPTEXKHU 110
YCJIOBHSIM 33]1a4;

CTPOUTH MPOCTEUIIINE CCUCHUS
Ky0a, IpU3MBbI, TUPAMHU/IBL;
pemars nNpocTennmne
CTEPEOMETPUYECKUE 3a7a4l Ha
HaXO0X/ICHUE T€OMETPUUECKUX
BEJINYUH;

MCIIOJIb30BaTh IPU PELICHUU
CTEPEOMETPUYECKUX 3a/1a4
IUTAaHUMETpUYECKHe (PaKkThl U
METO/IBI;

IIPOBOAMTH JOKA3aTEIIbHbIE
paccyX/1eHUs B X0J1€ PELICHUS
3ajad.

1,2

1,2

1,2

1,2

1,2

1,2

1,2

1,2

1,2

1,2




125 Hununaap , KOHYC, YCEUEHHBINH KOHYC, UX 3JIEMEHTHI, pa3BEPTKU U 2 1,2
ceueHnst. CedyeHUs IIIMHApA.
126 [Tap u cepa, Ceuenus mapa u cepsol. [ToBepxHOCTH chepbl. 2 1,2
127-129 | TlpakTudeckoe 3aHATHE. BBIYKCIICHHE TUIONIACH MOBEPXHOCTEH 6 6mp
TEJI BPALCHHUS.
Tewma 7.5 M3mepenns B reOMeTpun 22 16 3HaTh u YMETh:
130 O06wem u ero u3mepenue. Marerpansnas Ggopmyna oobema 2 UCIIOJIb30BaTh 1,2
®opmynel 00beMa Ky0a, MPSMOYTOJILHOTO Mapauiesienure/a, npuoOpeTEHHBIC 3HAHHUS U
MIPU3MBI, IUIHH]IPA. YMEHHSI B TPAKTHUECKOM
131 ®opmyiibl 00bEMa TUPAMULBI U KOHYCA. 2 ACATENBHOCTH 1 B 1,2
132 dopmyna odbema mapa. 2 IIOBCEHEBHOM JKU3HU ISt 1,2
133-135 | TIpaktuyeckoe 3aHsiTre. BeranciaeHne 00beMOB MHOTOTPAHHHUKOB. 6 611p HCCJICIOBAHUS
136-138 | IIpaktuueckoe 3aHsTHE. BoruncneHne 00beMOB Tell BpallleHus. 6 6rp (MozenmMpoBaHms)
139,140 | Ilpaktuueckoe 3ansitue. llogoOue Ten. OTHOWIEHUS IUIOIIAAEH 4 4np HCCTIOMHBIX .
MOBEPXHOCTEH 1 00BEMOB TIOJJOOHBIX TEIL. TIPAKTHHCCKUX — CHTyall1H
Ha OCHOBE W3yYCHHBIX
dbopmyn u cBOUCTB uryp,
a TaKKe JUIS BBIYMCIICHUS
00bEMOB U IUIOLIAJAEH
IMOBEPXHOCTEN
MIPOCTPAHCTBEHHBIX  TEIl
npu pelieHuu
MIPAKTHYECKUX 3ajad,
UCTIOTIB3YS npu
HE00XOAMMOCTH
CIIPaBOYHUKH u
BBIYHCITUTEIIHHBIC
YCTPOMCTBA.
Bceero 278 + 12 K+ 6 TTIA 162

Jl1s XapaKTepuCTUKU YPOBHS OCBOEHMSI y41eOHOTO MaTepralia UCIOJIb30BaHbl 0003HAUEHUS:

1- o3HakoMUTENbHBIN (y3HaBaHUE paHee U3yUYEHHBIX O0BEKTOB, CBOMCTB);
2- PENpOAYKTUBHBIN (BBHIMOJHEHUE NESITEIHLHOCTH MO 00pa3ily, HHCTPYKIIMH WM TIOJ] PyKOBOJICTBOM);
3- MNPOAYKTUBHBIN (IUIAHUPOBAHHME U CAMOCTOSITEIBHOE BBHIIIOJIHEHUE IEATEIbHOCTH, PeIIeHUe TPOOJIEMHBIX 3a/1a4).




3 YCJOBUS PEAJIN3ALIMYA YYEBHOM JUCIUILIUHBI
3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATePUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
Peanuzanus yaeOHON AUCHUIUTMHBI TPEOyeT HATM4YKs yueOHOro KaOMHeTa MaTeMaTHKH.
O6opynoBanue yueOHOro KabuHeTa:
- MOCAJI0YHBIE MECTA MO0 KOJIMYECTBY 00YyJArOIINXCS;
- pabouee MeCTO IpenoIaBaress;
- KJIaCCHAsl JI0CKa;
- HarJBSITHBIC TTOCOOMS (TUT1aKaThl, MAKEThl FEOMETPUUCCKUX BHUTYD);
- KOMIUIEKT y4eOHO-METOAMYECKON JOKYMEHTAIIHH.

TexHuueckue cpencTBa 00ydeHus:
- MyJIbTUMEUA 000pYyI0BaHHE.

3.2 Undopmanuonnoe odecrneyenue 00yueHus

OCHOBHBIE HICTOYHUKH:

1 Martemartuka : yueOHOE TocoOue Il y9aluxcs HadalbHbIX U CPEeTHUX
poeCCHOHAIBHBIX 00Pa30BaTEIbHBIX YUPEKACHUIN
| YepuenioB M.M., Kapbauunckas H.b., Jlebenesa E.C., Xapurtonosa E.E. ; mox pen.
UepnernoB M.M ; ®enepaibHOE rOCy1apCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOS YUPEIKICHHE
BhICIIEro oOpa3oBanus Poccuiickuii rocy1lapcTBeHHBIN YHUBEPCUTET MPpaBoCyIus. - MOCKBa :
Poccuiickuii rocynapcTBeHHbI yHUBepcuTeT npaBocyaus, 2015. - 342 c. : un. - bubi. B kH. -
ISBN 978-5-93916-481-8 ; To xe [DnexkTpoHHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=439595

JloTIOJIHUTENBHBIE UICTOYHUKHU:

2 Crenanenko E.B. Marematruka. OcHoBHOW kypc : yuebnuk. E.B. Crenmanenko,
N.T. Crenanenko ; MuHucrepcTBo oOpa3oBaHuss U Hayku Poccuiickoir @enepanum,
@®enepallbHOE TOCYJIApPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE  YUPEXKJEHUE BBICIIErO
npodeccuoHambHOro  oOpasoBaHusi  «TaMOOBCKMI  TOCYJapCTBEHHBI  TEXHHUYECKHIl
yHuBepcuteT». - Tamb0B : MznatensctBo ®I'BOY BIIO «TT'TVY», 2015. - 252 ¢. : un., Tabm.,
cxeM. - bubmmorp. B kH. - ISBN 978-5-8265-1412-2 ; To xe [DnexTpoHHbIH pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=444660

HNHuTepHeT-pecypcesl

3 http://www.mathtree.ru/Index

4 http://eqworld.ipmnet.ru/ru/info/sci-edu/PolyaninZhurov2007.htm
5 http://school9.uni-dubna.ru/NPO/resmatem.htm

6 http://mathematics.ru/

7 http://www.math.ru/

8 http://www.bymath.net/

9 http://graphfunk.narod.ru/

10 http://www.mathnet.spb.ru/

11 http://www.mathprog.narod.ru/

12 http://www.mathtest.ru/

13 http://www.mathem.h1.ru/

14 http://www.etudes.ru/

15 http://www.problems.ru/

16 http://zadachi.mccme.ru/work/JavaScript/treenow.htm



http://biblioclub.ru/index.php?page=book&id=439595
http://biblioclub.ru/index.php?page=book&id=444660
http://zadachi.mccme.ru/work/JavaScript/treenow.htm

4 KOHTPOJIb M OIIEHKA PE3YJIBbTATOB OCBOEHUSI YUYEBHOM
AACHUIIIINHBI
KoHTpoJib M OLleHKa pe3ylbTaTOB OCBOCHHS Y4eOHOM NMCHUIUIMHBI OCYIIECTBIISETCS
IpernojaBaTesieM B IPOLIECCE IPOBEAEHUS CaMOCTOSATENbHBIX pPabOT, MUCBMEHHBIX OIPOCOB,
NPAKTUYECKUX  3aHSATHH, TECTUPOBAHUA, a  TaKKe  BBINOJIHEHHUS  OOy4YaIOUUMUCS
MHAMBUAYAJIbHBIX 3aJIaHUH, IPOEKTOB, UCCIIEJOBAHUM.

Pe3yabTarhbl 00yueHust @DopMbl U METO/IbI KOHTPOJISI M OLIEeHKH
pe3yJbTaToB 00y4eHus

OcBoeHHbIC YMEHUSL:

BBIMOJHATh apudmerndyeckue aelictBus Haj | OueHKa 3a yCTHBIN OTBET

YUCJIAMM, COYeTass YCTHbIE M IIMCBMEHHBIE

NpPUEMbl; HAXOAUTh NPUOIIKEHHBIE 3HAYCHUS

BEJIMYUH W IOTPEUIHOCTH  BBIYMCIICHUM;

CpPaBHUBATh YHCIIOBBIE BBIPAKEHUS

HAXOJUTh 3HAUCHUSI KOPHs, CTETIEeHH, Jiorapudma, | OmeHka 3a yCTHBIN OTBET

TPUTOHOMETPUUYECKUX BbIpaXEHUH Ha ocHoBe | OlleHKa 3a BBIIOJIHEHUE O0YyYaroLIuX

OTIpeNIeNIeHUs, UCTONB3Yys IMPH HEOOXOAWMOCTH | CAMOCTOSTEIBHBIX padoT

MHCTPYMEHTAJIbHBIE  CPEACTBA;  IOJb30BAaThCS

OpUOIMKEHHOM OLIEHKOW TpU  IPAaKTHUYECKUX

pacuerax

BBIIIOJIHSTh npeoOpa3oBaHue BbIpakeHMH, | OLleHKa 3a YCTHBIN OTBET

npuMeHsisi GopMyJibl, CBS3aHHBIE CO cBoicTBaMu | OlEHKa 3a BBINOJHEHHE OO0YYaromIux

CTerMeHeu, norapudMoB, TPUTOHOMETPHUUECKUX | CAMOCTOSTENbHBIX PaboT

byHKIMI

UCIOJIb30BaTh MPUOOpETeHHbIe 3HaHUS U yMeHus | OlleHKa 3a yCTHBIN OTBET

B IIPAKTHUYECKOHN N1€ATEIbHOCTH U MOBCceIHEBHOHN | OneHKka 3a BBIOJHEHUE OOy4YarouIux

KHU3HM  JUId  TPAKTUYECKUX  PacyeToB M0 | CAMOCTOSITEIbHBIX padoT

dopmynaMm, BKkIouyas (OpPMYINbI, CoJepIKallue

CTEIIEHH, paavKael, Jorapupmbl u

TPUTOHOMETPUUECKUE (PYHKLIHUU, UCIIONb3Yyd MpHU

HEOOXO/JMMOCTH  CHpPaBOYHbIE MaTepHallbl U

MPOCTEUIIINE BBIYUCIUTEIIbHBIE YCTPONUCTBA

BBIUMCIIATh 3HAYEHMs 10 3aJaHHOMY 3HadeHMIO | OLeHKa 3a yCTHBIN OTBET

apryMeHTa IpH pa3iuuHbIX crocobax 3amaHus | OueHka 3a BBIIOJHEHUE OOy4YarouIux

byHKIMM CaMOCTOSATENILHBIX PAOOT

ONpEAENATh OCHOBHBIE CBOMCTBa 4YMCIOBBIX | OL€HKA 3a YCTHBIN OTBET

GyHKIMH, WJUTIOCTPUPOBATh UX Ha TpaduKax OneHka 3a BBINOJIHEHUE OOYyYaIOUINX
CaMOCTOSITENIbHBIX paboT

cTpouTh  TpaduKd  HM3y4eHHbIX  (yHKIMH, | OleHKa 32 YCTHBIN OTBET

WUTIOCTpUpOBaTh 1o rpaduky  cBoiicTBa | OneHKka 3a BBINOJHEHUE OOy4YarouIux

AIIEMEHTAPHBIX (PYHKIIUH CaMOCTOSITENIbHBIX paboT

UCIOJIb30BaTh MOHATHE (PYHKIMHU A5 onucanus U | OIeHKa 3a yCTHBIN OTBET

aHaJIM3a 3aBUCUMOCTEN BETUYNH OneHka 3a BBIMOJIHEHHE OOYYaIOLIUX
CaMOCTOSITENIbHBIX paboT

UCIIOJIb30BaTh MPHOOpPETeHHbIE 3HaHUs U yMeHUs | O1eHKa 3a yCTHBINA OTBET




B MPAKTUYECKON AEATETLHOCTU U MOBCEIHEBHOMU
KU3HU JUISI ONMUCAaHUS C TOMOIIbIO (DYHKIUI
pPa3IMYHBIX 3aBHUCHUMOCTEH, TPEICTABICHUS HX
rpadu4ecKu, HHTEPIPETAuH rpaduKkoB

Ouenka 3a BBITOJHEHHE OOYYaIONMINX
CaMOCTOSITENIbHBIX paboT

HAXOJUTb IIPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINUN

O1uieHka 3a yCTHBIN OTBET

Onenka 3a BBINOJIHEHHE OOYYaIOLINX
CaMOCTOSITeNIbHBIX PaboT

DKCrepTHas OLICHKA Ha YK3aMEHE

UCIIOJIB30BaTh IPOU3BOAHYIO IJI IPOBEACHUSA
OpUOIMKEHHBIX BBIUMCICHUN, pelaTh 3aJauu
INPUKIAOHONO  XapakTepa Ha  HaXOXXICHUE
HauOO0JIbIIEr0 U HAMMEHbBIIETO 3HAYCHHUSI

O1ieHka 3a yCTHBIN OTBET
Onenka 3a BBINOJIHEHHE OOYYaIOLINX
CaMOCTOSTEJIbHBIX padoT

BBIYUCIIATE B HpOCTCﬁMHX Cllydadax Iuviomaan n
00BEMBI C  HCIIOJIB30BaHUEM OIMpCACIICHHOTI'O
HHTCIrpajia

O1nieHka 3a yCTHBIN OTBET

OneHka 3a BBINOJIHEHHE OOYYaIOLIMX
CaMOCTOSTEIIbHBIX paboT

DKcrepTHas OIIEHKA Ha DK3aMEHE

MCIIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS
B MPAKTUYECKON JESATEIbHOCTH U MOBCEIHEBHOM
J)KU3HA 11 pEIICHWs 3a7a4, B TOM YHCIIE
COIMATIbHO-ODKOHOMHYECKUX U (U3HUYECKUX, Ha

OneHka 3a BBIIOJHEHHE OOYYaIOLINX
CaMOCTOSITENILHBIX paboT

HauOOJIbIIINE W HAWMCHBIIUEC 3HAYCHHs, Ha

HAXO0XJICHUE CKOPOCTH M YCKOPEHUS

pemiaTth palroHaibHbIE, nokasarenbHble, | OIeHKa 32 YCTHBIM OTBET
norapudmmuyueckue, TpuroHomerpudeckue | OleHKa 3a BBIMOJTHCHHE OO0YYarOIInuX
YpaBHEHHSI, CBOJIIMECS K JIMHEHHBIM U | CAMOCTOSITEIBHBIX paboT

KBaJApaTHbIM, a4 TaAK)XKC aHAJIOTUYHBIC HCPABCHCTBA

U CHCTEMBI

UCTIONIb30BaTh rpaduueckuii meron pemeHus | OneHKka 3a  BBITOJHEHHE OOyYaroNIuX
ypaBHEHU U HEPABEHCTB CaMOCTOSITENIbHBIX PaboT

n300pakaTh Ha  KOOPJAWHATHOM  TUIOCKOCTH | OIleHKa 3a BBIMIOJIHEHHE OOYYarOIINX
pellieHusT ypaBHEHUH, HEPaBEHCTB M CHUCTEM C | CAMOCTOSTENBHBIX paboT

JABYMsI HCU3BCCTHBIMU

COCTaBIISITh M pellaTh YpaBHEHMs U HEpaBEHCTBA, | OleHKa 3a BBIMOIHEHUE OOYYaIOUINX

CBA3BIBAIOIINEC HCHU3BCCTHBIC
TCKCTOBBIX 3aga4dax

BCJIMYNHBI B

CaMOCTOSITENIbHBIX paboT

HCIIOJIb30BaTh NIPUOOPETEHHBIEC 3HAHUS U YMEHUS
B IIPAKTUYECKOU NEATEIBHOCTH U IOBCEIHEBHOMN
JKU3HM JUIsl  TIOCTPOEHHS UM MCCIENOBaHUSA
IIPOCTEUIINX MATEMATUYECKUX MOJEIIECH

Or1ieHKa 3a yCTHBINA OTBET

OneHka 3a BBIMOJHEHHE OOYUYaAIOLTUX
CaMOCTOSITENIbHBIX padoT

DKcrepTHas OlIEHKA Ha DK3aMEHe

pemarh TpocTele KOMOWHATOPHBIC 3aJadd
METOJIOM Tiepedopa, a TakkKe C MCIOIb30BAHUEM
W3BECTHBIX (hopmy

O1ieHka 3a yCTHBIN OTBET
OneHka 3a BBIMIOJNIHEHUE OOYYAIOUINX
CaMOCTOSITENIbHBIX PaboT

BBIYHCIIATH B HpOCTeP'IHII/IX ClIydadaXx BEPOATHOCTH
COOBITHII HA OCHOBE noacdyeTa 4yucijia uncxoaoB

O1ieHka 3a yCTHBIN OTBET

OneHka 3a BBIMIOJIHEHUE OOYYAIONINX
CaMOCTOSITENIbHBIX PaboT

DKCrnepTHas OLICHKA Ha YK3aMEHE

HCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS
B IIPAKTHUYECKOU JEATEIBHOCTH U ITOBCEIHEBHOU
JKU3HM I QHAJIM3a PEAIbHBIX YHCIOBBIX
JAHHBIX, TPEICTABICHHBIX B BUJE TpadUKOB U

O1ieHka 3a yCTHBIN OTBET
OneHka 3a BBIMOJNHEHHE OOYYAIOUINX
CaMOCTOSITENIbHBIX PaboT




IyuarpaMM, a TakXke JUisi aHanu3a HHQpopMaruu
CTATUCTUYECKOTO XapaKTeP

pacrio3HaBaTb Ha  depTekax M Mozensx | OleHKa 3a yCTHBIN OTBET
IIPOCTPAHCTBEHHBIE bopmsr; cooTHOCHUTH | OIleHKa 3a BBINOJIHEHUE OO0YYaOUINX
TpeXMepHble OOBEKTBl C UX OINUCAHWSIMH, | CAMOCTOSTEIbHBIX padoT
N300paXKEHUSIMU DKcrepTHas OLIEHKA Ha YK3aMEHE
OINKCBIBATh B3aUMHOE PACHOJOXKEeHHE NpAMbIX M | OlleHKa 3a BBINOJIHEHHE OOy4YaroIux
IJIOCKOCTEH B IPOCTPAHCTBE CaMOCTOSITEIILHBIX paboOT

aHaMM3UpoBaTh B mpocTedmmx  ciaydasx | OmeHka 3a BBINOJIHEHHE O0ydYarommx
B3aUMHOE pacroiokeHue 00BEKTOB B | CAMOCTOSITENIbHBIX paboOT

IIPOCTPAHCTBE

n300pakaTb ~ OCHOBHBIE ~ MHOrorpaHHukd ¥ | OLleHKa 3a yCTHBIN OTBET

KPYTJIbIE TEJIA; BBIOJIHATH YEPTEXKH 10 YCIoBUsAM | OlleHKa 3a BBINOJIHEHHE O0ydYarommx

3aJa4

CaMOCTOATCIIbHBIX pa60T

9KCHCpTHa$I OIICHKA Ha 5K3aMCHC

CTpPOUTH MpPOCTEHIINE cedeHus KyOa, mpus3Mmbl, | OlleHKa 3a BBINOJIHEHHE OOydaroIux
UPAMU/IBI CaMOCTOSITENIbHBIX PaboT

pemary IIaHUMeTpuueckue U mpocreimue | OleHKa 3a BBINOJIHEHHE O00Yy4Yarolux
CTEpEOMETpUYECKHE 3aJaud Ha HAXOXKAECHHUE | CAMOCTOSTEIbHBIX padoT
F€OMETPUUECKUX BEIMYUH

MCIIOJIb30BaTh NP pEIIeHUU cTepeoMeTpuueckux | OLeHKa 3a yCTHBIN OTBET

3ajiay MJIaHUMETpUYecKHe (PaKThl U METOJIbI

IIPOBOAMTH JJOKA3aTeNbHbIE pacCykaeHUs B xo1e | OLeHka 3a yCTHbII OTBET

peleHus 3a1a4

HCIIOJIb30BaTh NpUOOpETeHHbIE 3HAaHUS U yMeHHs | OneHKka 3a BBIIIOJHEHUE OOy4Yarouux
B MPAKTUYECKOM JesITeIbHOCTH M MOBCEJHEBHOH | CAMOCTOSTEIbHBIX padoT

JKU3HU JUId  HWCCIIeNOBaHUs (MOAEIUpPOBAHNSA)

HECJIOKHBIX MPAKTUYECKUX CUTyallMil Ha OCHOBE

U3YYEHHBIX (POpPMYNI U CBOMCTB QUIYp, a TaKxke

BBIUNCIICHHUS 00BEMOB " ionanen

MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI IpHU

pEIIEHNN NPAKTHYECKUX 3a7ad, MCIOJb3ys IpU

HE00X0UMOCTH CIPaBOYHHUKHU u

BBIUMCIIUTEIbHBIE YCTPOMCTBA

YcBoeHHbBIC 3HAHUA:

3HAUEHUE MaTeMaTH4eCKON Hayku i pemeHus | OIeHKa 3a yCTHBIM OTBET

3a/a4, BO3HUKAIOIMIMX B TEOpUHM U TmpakTuke; | OlleHKa 3a BBIIOJHEHHE O0yYarommx
MIUPOTY U B TO K€ BPEMs OIPAHUYECHHOCTbH | CAMOCTOSTENIBHBIX paboOT

NPUMEHEHHUS  MaTeMaTHMYeCKUX  METOAOB K

AQHAJIN3Y U UCCIIEOBAHUIO IIPOLIECCOB U SIBICHUN

B IIPUPOJIE U O0IIECTBE

3HauYEHUE NMPAKTUKHU U BOIIPOCOB, BOZHUKAIOMMX B | OLIEHKA 32 yCTHBII OTBET

camoii maremaruke nis  (opmupoBaHus U | OneHKa 3a BBIOJHEHUE OOYy4YaroUInX
pasBUTHS MaTEeMaTHYeCKOH HayKH; MCTOPHIO | CAMOCTOSTEIbHBIX padoT

pa3BUTHSA TTOHSTHS qucia, CO3/1aHUA

MaTEMaTUYECKOTO aHalln3a, BO3HUKHOBEHUS U

pa3BUTHS T€OMETPHUH

YHUBEpPCAIbHBIA  XapaKTEp 3aKOHOB JIOTUKM | OIEHKA 33 YCTHBIM OTBET
MaTeMaTHUYECKUX paccyXIeHuH, ux | OneHka 3a BBIIOJHEHHE OO0YyYaromMx

MNPUMCHUMOCTb BO BCCX 00J1aCTSAX YCIOBCUCCKOM

CaMOCTOSITEJIHBIX paboT




JCATCIIBHOCTH

BEPOSITHOCTHBIN XapaKTEp PAa3IMYHbIX IIPOLECCOB
OKpPYXKaroIlero Mupa

Onenka 3a yCTHBIN OTBET
Ouenka 3a BBITOJHEHHE OOYYaIOUIMX
CaMOCTOSITEIIbHBIX paboOT




