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1 MACIIOPT PABOYEN NPOT'PAMMBI YYEFHOU JUCIUATLIAHBI
MaremaTuka
1.1 O6aacTe npuMeHeHnst pado4eil NpOorpaMMsl
Pabouas nporpamma y4eOHOM JUCHUIUIMHBI ABISETCA YaCThIO MPOrpaMMbl OATOTOBKU
CIELUATUCTOB cpeiHero 3BeHa B cooTBeTcTBUU ¢ PI'OC o cneuunanbroctr18.02.12
TexHOIO0rHs aHAIMTHYECKOTO0 KOHTPOJIS KaueCTBa XMMUYECKHX COeAMHEHHUH

1.2 MecTo yuyeOHO# TUCUUIJIMHBI B CTPYKTYpe NPOrpaMMbl OATO0TOBKH
CHEIHAINCTOB CPeIHero 3BeHa

VYyeOnas nucuuruinHa «MareMaTuka» aBisieTcss 0a30Boi 1uKia 0011e00pa3oBaTeIbHOM
MMOATOTOBKH CTYACHTOB.

1.3 ey u 3aqaum y4eOHOI JUCHUNIMHBI — TPe0OOBAHUSA K Pe3yJIbTATaM OCBOCHUS
Y4eOHOM M CIUIINHbBI

Conepxxanne nporpammbl «MaTeMaTuka» HalpaBiIeHO HAa JAOCTHXKEHHE CIEIYIOLIUX
HeJIEen:

- obecrieyeHre CHOPMUPOBAHHOCTH NPEICTABICHUNW O COIUAIBHBIX, KYJIbTYpHBIX U
UCTOPUYECKHX (haKTOPaX CTAHOBJICHUSI MAaTEMATHKU;

- obecneueHre chOpMUPOBAHHOCTH JIOTUICCKOTO, AITOPUTMHYECKOTO U MaTEMaTHIECKOTO
MBIILUICHHUS;

- oOecrieueHre CcHOPMUPOBAHHOCTH YMEHUW NPHUMEHSATH TMOJYYCHHBIC 3HAHUS IIPH
pEIIeHUH PAa3IUYHBIX 33/1a4;

- o0OecrieueHue CQHOPMUPOBAHHOCTH TMPEACTABICHUH O MareMaTHKe KaK dYacTh
00I1euesIoBeUeCKOl KyNbTYPhl, YHHUBEPCAIbHOM S3bIKE€ HAyKH, MO3BOJIAIOIIEM OIMUCHIBATH M
M3y4aTh pealibHbIE TIPOLIECCHI U SIBJICHUSI.

OcBoenue coaepkanusi yueOHoM quciuminHel «MaTtemaTka: anredpa U Hadana aHaIM3a,
reoMeTpus» 00€CIeunBaeT IOCTHKEHUE CTYIEHTAMHU CIICAYIOIIUX PE3YJIbTaTOB:

¢  JINYHOCTHBIX:

— chOopMUPOBAHHOCTH MPEJICTABICHUI O MaTeMaTUKe KaK YHHUBEPCAJIbHOM SI3bIKE HAYKH,
CpEICTBE MOJICTTUPOBAHUS SIBICHUN U TIPOLIECCOB, UICSIX U METOJaX MAaTEMAaTHKU;

— T[IOHMMaHHME 3HAYMMOCTH MATEMATHKW I HAy4YHO-TEXHHUYECKOro Iporpecca,
c(OpMHUPOBAHHOCTh OTHOIICHHS] K MaTeMaTHKE KaK K 4YacTH OOIIeueIOBEYeCKON KYIbTYpbI
yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHS MAaT€MaTHKH, IBOIIOIMEN MaTeMaTHYECKUX HJICH;

— pa3BUTHE JIOTUYECKOTO MBIILICHHUS, MIPOCTPAHCTBEHHOIO BOOOpaKeHUs,
ANTOPUTMUYECKONW KYyJIbTYpPhl,  KPUTUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOIUMOM s
Oynymei  mpoecCHOHAIILHOW  ACATENBHOCTH, JJIs  TPOJOJDKEHUsT  oOpa3oBaHUS U
camMo00pazoBaHus;

— OBJAJCHHUE MaTEMaTUYECKHUMH 3HAHUSMH M YMEHHSIMH, HEOOXOIUMBIMH B TIO-
BCEJTHEBHOMW KU3HU, JJII OCBOCHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JUCIMIUIMH U JTUCIUILIAH
npo(ecCHOHANBFHOTO [HWKIA, JUIsl TONyueHus o0pa3oBaHHMS B O0NacTAX, HE TPeOYIOIIUX
yTIyOJIECHHON MaTeMaTH4eCKOU MOATOTOBKH,

— TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIE CaMOOOpa3OBaHUIO, Ha
MPOTSHKEHUH BCEW KU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEepPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICTITHON PO eCCHOHATTbEHON U 0OIIIECTBEHHOM JEATENHHOCTH,

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITETTbHOM TBOPUYECKON U OTBETCTBEHHOM

— OTHOIIEHHE K MPOPECCHOHANBHON JEATETHbHOCTH KaK BO3MOXKHOCTH YYacTHs B
pEIIeHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIMOHATBLHBIX TPOOIIeM;

e  MeTamnpeIMeTHbIX:

— yMEHHUE CaMOCTOSITENIbHO OMNpEAeNsITh UEIN MACSITeIbHOCTU M COCTaBIATH IUIAHBI
JeATEIbHOCTH;



— CaMOCTOSATCIBHO OCYHICCTBJIATH, KOHTPOJIHUPOBATH U KOPPCKTUPOBATH ACATCIBHOCTD,
UCTIOJIB30BaTh BCE BO3BMOXKHBIE PECYPCHI IS JOCTHKEHHS ITOCTABJICHHBIX LEJIEeH W pealn3annun
TUTAHOB JCSITETLHOCTH;

— BBIOMpATH YCIEIIHbIC CTPATETHH B PA3JIUYHBIX CHTYaIUsX;

— yMEHHE NPOAYKTUBHO OOINATHCS W B3aMMOJICHCTBOBAaTH B IIPOIIECCE COBMECTHOMN
NESITeIbHOCTH, YYUTHIBATh TIO3HMIMU JAPYIMX YYACTHUKOB JESTEIBHOCTH, A(P(EKTUBHO
pa3pemaTh KOHQJIUKTHI;

— BIIQJICHUC HABBIKAMH II03HABATEIbHOW, Y4eOHO-MCCIIEAOBATEILCKOW W MPOSKTHON
NeSITeIIbHOCTH, HABBIKAMU Pa3peIleHHs TPOOIIeM;

— CHOCOOHOCTHP W TOTOBHOCTh K  CaMOCTOSTEIHbHOMY IIOMCKY METOJOB pEIICHUs
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PAa3JIMYHBIX MCTOJ0B ITO3HAHU,

— TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEIbHOW WH(MOPMAIIMOHHO-TIO3HABATEILHOU
NEeSITeIbHOCTH, BKJIFOYAsh YMEHUE OPUCHTUPOBATHCS B PA3IMYHBIX MCTOUYHUKAX WH(OPMAIUH,
KPUTUYECKH OIEHMBATh W WHTEPIPETHPOBATH WH(POPMAIHIO, IMO- JIyYaeMYI U3 pa3IMYHbIX
UCTOYHUKOB; BJIAJICHHE S3BIKOBBIMU CPEJICTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO H3JIarath
CBOIO TOYKY 3pCHUSA, UCIIOJIB30BATh aICKBATHBIC A3bIKOBLIC CPCACTBA,

— BIQJICHUC HABbIKAMH ITI03HABATEIILHOW pPEe(ICKCHH KaK OCO3HAHHS COBEPIIAEMBIX
HeﬁCTBHﬁ M MBICJIIMTCIIBHBIX ITPOUECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, I'paHull CBOCTO 3HAHHA
U HE3HAHUS, HOBBIX NTO3HABATEIILHBIX 3a/1a4 U CPEACTB ISl KX JTOCTHIKCHUS;

— [eJNeYyCTPEeMJICHHOCTh B IIOMCKAX W TMPHHATHU pPEUICHUH, COO0OpasUTEIbHOCTh U
UHTYULUS, Pa3BUTOCTb IMPOCTPAHCTBEHHBIX MPEACTABIECHUIN; CIOCOOHOCTh BOC- INPUHUMATH
KpacoTy ¥ TApMOHHUIO MUDPA;

®  mpeIMeTHBIX:

— c(opMUPOBaHHOCTH MPEJCTABICHUN O MaTeMaTHKE KaK YaCTH MHPOBOM KYJIbTYPBI U
MECTEC MaTrcMaTHUKU B COBpCMCHHOI\/JI OUBHUJIN3allUN, cnoco6ax OIMCAHUS SIBJICHUI pPCaJIBLHOIO
MHUpa Ha MaTEeMAaTHYECKOM SI3bIKe; C(HOPMHPOBAHHOCTH TPEACTABICHUH O MaTeMaTHYECKHX
HOHATHUAX KaK BaKHEHUIIMX MATEMaTUYCCKUX MOZACIIAX, MO3BOJAIOMUX ONHWCBIBATD U H3Y4aTb
pas3Hble MPOIECCHI U SBJICHUS;

— NOHHUMAHUEC BO3MOXHOCTH aKCHOMATHUYCCKOI'O IOCTPOCHUA MATCMATHYCCKUX TeopI/II\/JI;

— BJIaJCHHUEC MCTOJAaMU AOKA3aTCIbLCTB U aJITOPUTMOB PCHICHUA, YMCHUC UX MIPUMC-HATD,
MMPOBOAUTD AOKA3aTCIbHBIC PACCYKACHUA B XO0A€ PCUICHUA 3a1a4;

— BJaJIeHUE CTAaHJAPTHBIMHU TMpPUEMaMH PEIICHUS PAIMOHAJIBHBIX U HPPAIUOHATHHBIX,
MOKAa3aTeNbHBIX, CTEMEHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHHH M HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BAHUEC T'OTOBBIX KOMIILIOTCPHBIX IMPOTpaMM, B TOM YUCIIC JJIA I10- UCKA IMYTH PCIICHUSA
Y WLTIOCTPALIUY PELIeHUs] YPaBHEHHU U HEPABEHCTB;

— c(opMUPOBAaHHOCTh MPEJACTABIECHUNA 00 OCHOBHBIX TMOHATHUAX MATEMaTHYECKOTO
aHalM3a M UX CBOWCTBaxX, BIJAJCHHE YMEHHEM XapaKTephu30BaTh TMOBeleHUE (YHKIIUH,
HCIIOJIb30BAHUEC ITOJTYUCHHBIX 3HAaHUU JJId OIMMCAHUA U aHAJIM3a PCAJIbHBIX 33BHCHMOCTeﬁ;

— BJaJICHUE OCHOBHBIMH TMOHSATUSMU O TUIOCKUX M MPOCTPAHCTBEHHBIX T€OMETpHUE- CKUX
durypax, uX OCHOBHBIX CBOICTBAX;

— c(pOpMUPOBAHHOCTb YMEHHUS pPACIIO3HABaTh I'€OMETpUYECKUE (UTYpbl Ha uepTexkax,
MOZACIIIX U B p€aIbHOM MHUPCE;

— MPUMEHEHHUE WU3YYCHHBIX CBOMCTB T€OMETPUYECKUX (GUTYp U (OPMYN ISl PEUICHHS
TeOMETPHUYECKUX 3a7a4 U 3a/1a4 C MPAKTUYECKUM COJEPIKAHUEM;

— c(OpMUPOBAHHOCTh TPEACTABICHUI O Mpoleccax M SBICHUSX, UMEIOIIMX  Bepo-
SITHOCTHBIHN XapakTep, CTATUCTHUYCCKHUX 3aKOHOMCPHOCTAX B PCaAJIbHOM MHPE, OCHOBHBIX
MOHSITHUSIX DJIEMEHTAPHOUN TeOpUU BEPOSATHOCTEIH;

— YMEHHMM HAXOJUTh U OLEHUBATh BEPOATHOCTH HACTYIUIEHHSI COOBITHI B MPOCTEHIINX
MPAKTUYCCKUX CHUTYAIUAX U OCHOBHBIC XapPAKTCPUCTHKHU CJ'Iy‘IElfIHBIX BCJINYUH,

— BIIQJICHWE  HAaBBHIKAMU HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTpaMM IpH
pelIeHnH 3a71ad.



2 CTPYKTYPA U COJAEPXAHWE YYEBHOH JUCHUILINHBI

Buna yueOHoii padoThl Oo0bem
4acoB

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 191
Oos3aTesibHAsI Ay AUTOPHAs YueOHasi Harpy3Ka (Bcero) 178
B TOM YHCJIE!
MIPAKTUYECKHE 3aHATHS 30
KoncyabTanuu 7
IIpomeskyTouHasi aTTecTanus B popmMe 3K3amMeHa 6




2.1 TemaTnuyeckuii IUIaH U cofepkaHue y4eOHOM qucHuIIMHBI MaTtemaruka

Ne Kou1-Bo yacoB no | TpeGoBaHus K pe3yjbTaTamM 0CBOCHUS U CHUAIINHbBI YpoBeHb
3aHs HaumenoBanue paszaejam u 0CBOEHMA
THSA 3aHATHH, JJa0OpaTOPHbIE U TeMam
NpaKTHYeCKHe 3aHATHSA B 1.4.
no
BUAAM
3aHATH
i
(1abop
TOPHBI
X,
o NpaKT
4 HYeCKH
M x, KII)
1 2 3 4 5 6
Pazgen 1 Aaredopa 76
1 | Matemartuka B Hayke , TEXHHKE, 2 3HaTh: 3HAUYEHUE MATEMaTU4YEeCKOW HayKH JUIs pemieHus | 1
SKOHOMUKE, HH()OPMaLMOHHBIX ’
TEXHOIOTASX 1 HHAKTHUCCKOR 3ajlay, BOSHUKAIOLIMX B TEOPUU U MIPAKTHUKE; 3HAUEHUE
nestenbHOCTH. Llenu u 3agaun u3ydeHus MPAaKTUKH U BOIIPOCOB, BO3HUKAIOIINX B CAMOM
MATCMATHKH B yIPEKACHIAX Ha9aJIbHOTO MaTeMaTuKe JUisi GOPMUPOBAHUS U PA3BUTHS
U Cpe/IHero Mpo(ecCHOHAIBHOTO .
o0pa3oBaHUs MaTeMaTHYECKOW HAYKW; UCTOPHIO Pa3BUTHS MOHATHUS
qucia, YHUBEPCAIbHbIN XapaKkTep 3aKOHOB JIOTHKH
MaTeMaTHYECKUX PAcCyKIACHUHN, HX IPHMEHUMOCTH BO
BceX 00JIACTAX YeIOBEUECKON AEATENbHOCTH.
2 | AeictBurenbhble yncna. ITpuOnmkennbie 2 3HaTh U YMETh: HAXOUTh a0COJIIOTHYIO U 1,2
BBIUMCIICHUS ¥ BBIYMCIUTEIbHBIE CPEACTBA
OTHOCHUTEJIbHYIO MOTPELTHOCTH YU CeT
3 Cremnenu ¢ palMoHabHBIMH 2 3HaTh U YMETh: HAXOAUTh 3HAYEHUS KOPHS, CTEIICHH, 1,2
HIOKa3aTeN MM, HX CBOMCTBA. .
CTeleHH C JICHCTBUTEIbHBIMHI Jorapudma, TPUrOHOMETPUIECKUX BBIPAKCHHI Ha
TNIOKa3aTeNsAMH, UX CBOKMCTBA. OCHOBE OTpe/IETICHUs, UCIIONIb3YS MPU HEOOXOIMMOCTH
E}({)%I;gﬁ%eg);panwon CTCIICHN U3 qHCIa 1 MHCTPYMEHTAJILHbIE CPEJICTBA; HOJIb30BAThC




4 | Jlorapugm uucna. Onpenencuue npUOIMHKEHHOM OLIEHKOM Mpu MpakTUYecKux pacuerax. | 1,2
norapupma. OCHOBHOE JIOrapu(pMHUECKOE
TOKIECTBO. JlecATHYHbIE U HATYpaJIbHbIE
Jorapu(MBsl.
5 | IIpaBuiia nercTBus ¢ Jorapu(Mamu. 1,2
Ilepexoa kK HOBOMY OCHOBaHHMIO.
IIpeobpazoBanus TorapuGMUIECKUX
BBIPAKEHUN
6 Hpeg6léa30333HH’1 anreOpanIeckux 3HaTh ¥ YMETh: BHINOJIHATH Pe0Opa3oBaHue BbIpakeHuit] 1,2
BBIpOKEHU I .
p IpUMEHSIST OPMYJIbl, CBSI3AHHBIE CO CBOWCTBAMU
7 | IIpeobpa3oBanus pauuoHalbHbIX cTerneHei, JorapupmoB GyHKIUH; 1,2
BBIPOKCHIN UCIIOJIB30BaTh IPHOOPETEHHBIE 3HAHKS M YMEHHUS B
IIpeoOpa3oBanus UppaLMOHATBHBIX . .
BBIPAKCHHUIL IPAaKTUYECKOH 1eATeIbHOCTH U OBCEAHEBHOM KU3HU
8 | IIpeoGpasoBaniis CTCICHHABIX BHIPaKCHUN JUTS IPAaKTUYECKHUX PacdeToB Mo (hopMysam, BKITIOYast 12
IIpeoOpa3oBanys MOKa3aTENIbHBIX bopMyIbl, coeprKaliue CTeNeHH, PaJuKabl,
BbIpQKEHU I
Jorapu@msl, UCTIOIB3YsI P HEOOXOAUMOCTH
9 ITpakTuueckoe 3ansTueNel 21p prgmeL, yATp . A 1.2
CIIPAaBOYHBIE MATEPUANIBI U IPOCTEUILINE :
BBIUHCIIUTENbHBIE YCTPOICTBA.
10 | Pagmannas u rpajycHas Mephl yIJia. 3HATh U yMETh: BBITIOJIHATH IPeoOpa3oBaHue BeIpakeHui| 1,2
CuHyC, KOCHHYC, TAHI'CHC U KOTaHICHC npUMeHsst OpPMYIIbl, CBSI3aHHBIE CO CBOMCTBAMHU
qycia o
OCHOBHbIE TPUTOHOMETPUYECKHUE TPUTOHOMETPUHIECKHX QyHKIHMH,
TOXKJIECTBA UCIMOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B
11 | Tpuronometrpuueckasi OKpy>KHOCTb. IIPAKTUYECKON ACATEIbHOCTU U IIOBCETHEBHOW KU3HU 12
Tpuronomerpudeckue QyHKIHHI JUIS IPAKTUYECKUX PacueToB Mo (opMysam, BKIIOYast
YKCIIOBOTO apryMeHTa
(bopMyIIbl, CoIepIKAIUE TPUTOHOMETPUYECKIE
12 | Dopmyinsl ClIOKEHHS 1.2
[Ipeo6pa3oBaHKe CYMMEL (byHKLINY, UCTIONB3YS IPU HEOOXOAUMOCTH CIIPaBOYHbIE | =
TPUTOHOMETPHUECKUX (PYHKIIUN B MaTepHalbl U MPOCTEHIINE BHIYUCIUTENbHbIC
MIpOU3BEICHIE ] yCTpoiicTRa.
13 | @opmyibl npeoOpazoBaHus ABOWHOTO 1,2
aprymenTta. ®opmyisl mpeodpazoBaHus
MIOJIOBUHHOTO apryMeHTa
DopmyIbl IPUBEIEHUS
14 | IIpeoOpa3zoBanue npousBeneHNs B CyMMY 1,2




15 | IIpeobpasoBanue mpoCTEHIINX 3HaTh U YMETh: BBINOJHATH ITpeoOpa3oBaHue BeIpakeHui| 1,2
TPUTOHOMETPHYECKUX BBIPAKECHHIH .

npuMeHsisi JOpMYIIbI, CBSI3aHHBIE CO CBOWCTBAMU

16 | ApKCHHYC, apKKOCHHYC, aDKTaH[CHC 1 TPUTOHOMETPUYECKUX (YHKITU; 1,2
ApPKKOTAHT€HC YnCIa

UCIIOJIb30BaTh IPUOOPETCHHBIC 3HAHUS M YMEHUS B
MPAaKTUYECKOHN JIEATEILHOCTH U TIOBCEAHEBHOM KU3HH
JUTSI IPAKTUYECKUX PAcueToB 1Mo GhopMyliaM, BKITIOYas

17 | IIpocreiiline TpUroHOMETpUYECKUE (bopmybl, cojiepKale TPHrOHOMETPUYECKHE 1

YpaBHEHUA (GyHKIMH, UCITI0JIb3YS IPU HEOOXOIMMOCTH CIIPaBOYHbIE
MaTepHalIbl U MPOCTEHINNE BHIYACITUTEIBHBIC
YCTPOMCTBA.

18 | [Ipaktuueckoe 3ansaTue Ne 2 2np

19 | Kommiekcusie uncia. OnpenencHne 3HATh ¥ YMETh: UMETh NIPEACTABICHUE O KOMIUICKCHBIX | 1,2
KOMILIEKCHOTO 4Hcia. JleucTBust ¢
KOMILIEKCHEIMM YHCIAMY B qrciiax, 0 popMax MpeaCcTaBICHHS KOMITIEKCHBIX
anreOpandeckoit popme YHCeN: anreOpandecKoid, TPUTOHOMETPUIECKOH,

20 | Monynb 1 apryMeHT KOMIIJIEKCHOTO NI0Ka3aTeIbHOM; BBIOJIHATH JEUCTBUS C 1,2
gucia. [ eoMmerpudeckast HHTEPIpeTaIus KOMIUIEKCHBIMU YHCIIAaMH B Pa3NUYHBIX Popmax;
KOMIUIEKCHBIX YHCEN HAXOJUTh MOIYJIb H apTYMEHT KOMITJICKCHOTO YHCIIa,

21 | TpuroHomerpuyeckas opma reOMETPUUYECKN UHTEPIIPETUPOBATh KOMIJIEKCHBIE 1,2
KOMIUICKCHOTO YHclia. JIeHcTBus ¢ -

KOMIUICKCHBIMU YHCIIAaMU B J1a.
TPUTOHOMETpHUECKOH dhopme

[TokazarenpHas popmMa KOMILIEKCHOTO

qrcla.

22 | JlelicTBUS ¢ KOMIUIEKCHBIMU YHCJIAMH B 1,2
MoKasareiabHOU hopme

23 2n 3HaTh ¥ YMETh: BBIUUCIATH 3HAUCHUS 110 33TAHHOM 1,2
[Tpaktrueckoe 3aHsaTHE N3 P M A 6 y ’

24 | Onpenenenue Gynxunn. O6macts 3HAYEHUIO apTyMEHTa MPU Pa3IMYHBIX CIOc00ax 12
oTpeieNIieHUs] 1 MHOKECTBA 3HAUCHU I 3a/1aHusl YHKIUY;
dyuxumn. I pagux GyHKImMH, mocTpoeHue OMPEIENATH OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIIHIA,
rpadgukoB (PYHKITNH, 38 JaHHBIX ]
pa3IMYHBIMHU CIIOCOOAMHU. HIUTIOCTPUPOBATh X Ha rpaduKax;

25 | MOHOTOHHOCTb, YETHOCTh, HEUETHOCTH, CTpOUTH TpadUKU U3YUYCHHBIX (QYHKIUH, 1,2

OrPaHUYCHHOCTbD, IEPHOTUIHOCTb.
I'paduueckas uHTEpIIpETAIUS.

POMEXKYTKH BO3pACTaHUs M YObIBaHUS,
HanOOJIbIINE M HANMEHBIINE 3HAYCHHS,
TOYKHU IKCTPEMyMa.

WJUTIOCTPUPOBATH MO TpadrKy CBOMCTBA AIEMEHTAPHBIX

GbyHKIH;
HCTIONIB30BATh MOHATHE QYHKIIUH [Tl ONMCAHUS 1




26 | ObpatnmMocTh QyHKUHH, OOpaTHAsI aHaJIM3a 3aBUCUMOCTEN BEJIMYMH;
ks, O6acTh onpeneneHns u 6 1
00JTACTb 3HAYCHHS QOPATHOM ()yHKIIHH, UCTOJIb30BaTh MPUOOPETCHHbIE 3HAHUS U YMEHUS B
I'paduk o6paTHO# GyHKINU IPAKTUYECKOH 1eATENbHOCTH U IOBCEAHEBHOM KU3HU

27 CTeqr)IeHHaﬂ (yHKLUS, €€ CBOUCTBA U JUISL OTIMCAHUSI C TIOMOIIBIO (PYHKITUI pa3IMyHbIX 1,2
rpadux .

OKazaTebHAS GYHKINS, &8 CBOHCTRA 1 3aBUCUMOCTEH, IPeCTaBICHUs UX IpapruecKH,
rpadux MHTEpIpETauy TpauKoB.

orapudmuydeckas GyHKuus, €€ CBOUCTBA
u rpad UK

28 | Tpuronomerpuyeckue QyHKLUH, X 1.2
CBOWCTBA U TpapUKu ’
OGparHble TPUTOHOMETPUYECKUE
(GyHKIIUH, UX CBOMCTBA U TpaduKu

29 | ITapamienbHbli IEPEHOC, CAMMETPHS 1.2
OTHOCHUTEIIHO OCEH KOOPIMHAT. ’
CuMMeTpHst OTHOCUTENBHO Hayvasia
KOOPJHMHAT, CAMMETPHSI OTHOCHTENIBHO
npsiMoity=X. PacTspkeHue u cxatue BIIOTb
ocell KoopauHaT

30 | IIpakTuueckoe 3anstue Ned 2mp 1,2

31 | PanmonanbHbie 1 MppallMOHATIbHBIC 3HaTh U yMETh: peIliaTh PAllMOHAIIbHBIE, 1,2
ypaBHeHUsI 1 cucTeMbl. OCHOBHBIE
TIpHEMBI X PELICHMSL. noKa3aresbHble, JorapupmMuyecKue,

35 | TlokasaTenbmbie W MpoCTeHmme TPHTOHOMETPHUECKIE YPABHEHMUS, CBOIAIIMECA K 12
JorapupMUIECKUe YPAaBHEHUS H CUCTEMBI. JMHEWHBIM U KBaJIPaTHBIM, a TAaKXKe aHAJIOTUYHbIE ’
OCHOBHEIE MMPUEMBI UX PCIICHUS. HEPABEHCTBA U CHCTEMBI;

UCMOJIb30BaTh TpaUUECKUil METO| peIIeHus

33 | TpuroHomeTpuuecKie ypaBHEHUs U . _ 1.2
cucteMbl. OCHOBHBIE TPUEMBI HX YPaBHEHUH 1 HEPABCHCTB, ’
peLeHus. n300pakaTh Ha KOOPIAUHATHOM MIIOCKOCTH PEIIEHUS

YpaBHEHHIA, HEPABEHCTB U CUCTEM C JIBYMsI

34 | PaunoHanbHbIE U UppallMOHATIbHBIE i 1.2
HEPABEHCTBA U CHCTEMBI. OCHOBHBIE HEU3BCCTHBIMH, ’
MIPUEMBI UX PELICHHUS. COCTABJIATH U pEIIaTh YpaBHEHUS U HEPABEHCTBA,

CBSI3bIBAIOIIME HEU3BECTHBIC BEIMUMHBI B TEKCTOBBIX
3ajavax;

35 | [okasaTenpHble H MPOCTEHIINE UCIMOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B 1,2
norapupMHUIECKUEe HEPABEHCTBA H o .
cHCTeMBI. OCHOBHBIE TIPHEMBI X IPAaKTUYECKOH 1eATENbHOCTH U IOBCEAHEBHOM KU3HU
PELICHHUS. JUIS IOCTPOCHMS U KICCIIETOBAHUS TIPOCTEHIIINX

36 | IpuroHomerpiyeckue HEpaBEHCTBA U MaTeMaTH4YeCKUX MOAETICH. 1,2

cucteMbl. OCHOBHBIC IMPUCMBI UX
pelenus. MeToq MHTEpPBAJIOB.




37

N300paxkeHne Ha KOOpAUHATHON
TUIOCKOCTH MHOJKECTBA PEIICHUI
HCPAaBCHCTB C ABYMSA ICPEMCHHBIMHA U
CHCTEM

38

ITpakTuueckoe 3ausitue Ne 5

2mp

1,2

Pa3znena 2. OcHOBBI MATEMATHYECKOI'0 aHAJIHU3A

26

39

TTociaenoBaTrenpHocTH. Cr1OCOOBI 3a1aHUS
U CBOMCTBA YHUCJIOBBIX
nocnenosarensHocTedl. CymmupoBanue
MOCJIEAOBATEIBHOCTEN.

[TonsiTHe 0 mpenesne nocae0BaTeIbHOCTH.
CymecTBoBaHME IIPEETa MOHOTOHHOM
OTpPaHUYECHHOMN MOCIEA0BATEILHOCTH.
beckoHneuHo yObIBaroIasi reoMeTpruaecKast
nporpeccus 1 €€ cymMma.

40

[Ipenen @yHKIMU B TOUKE U HA
0ECKOHEUHOCTH
ITousaTre 0 HENPEPBIBHOCTH (DYHKIIUU

41

IIpakTryeckoe 3augTue Ne 6

2mp

3HaTh U YMCTh: UMCTh IPCACTABJICHUC O
OCJIICAOBATCIIBHOCTAX U crocobax ux 3aJdaHusd, O
Mpeaciic mocCjICa0BaATCIbHOCTHU,; BBIYUCIIATD IMPCACIT
CbYHKHHH B TOYKC M Ha 6CCKOHE‘HHOCTI/I,

1,2

42

[MTonsitue o0 POU3BOAHON (YHKLIUH, €€
T€OMETPUUYECKUN U (PUIUUECKUN CMBICI.

43

ITpaBuia u hopMyIsl
AuQpdepeHIPOBaHKs OCHOBHBIX
AJIEMEHTapHbBIX (PYHKINH.

44

VYpaBHEHHUE KacaTeIbHOU K rpapuKy
¢Gyukuun. Bropas npousBoaHas, e€
Tr€OMEeTPUYECKUN U (DU3NUECKUN CMBICIL.

45

[IpuMeHeHne npon3BOIHOM K
UCCIIEIOBAaHHIO (PYHKIMI U TOCTPOCHHUIO
rpa)MKOB.

46

IIpakTnueckoe 3anarue Ne7

2np

3HaTh U YMETh: HAXOJIUTh MPOU3BOIHBIE AIEMEHTAPHBIX
(GYHKIMI; NCTIOIB30BATh MIPOU3BOIHYIO JIJIS TPOBEICHHS
NpUOIMKEHHBIX BBIYMCICHUH, PEIIaTh 3a1a41 IPUKIAIHOTO
XapakTepa Ha HaXOXKJICHUE HauOOIIbIIEr0 M HAMMEHBIIIETO
3HAYECHUS.

1,2

1,2

1,2




47 | lepBoobpasHast QyHKIHM. 2 3HaTh ¥ yMETh: HAXOJUTh HEOTPEIeICHHbIC HHTETpaIbl | 1
HeonpeneneHHbId HHTETPAT U €10 . .

CBOICTBA. OCHOBHBIE Ta6 IMIHLIC AJIEMEHTAPHBIX (QYHKIHUN, BBIYUCISATH B IPOCTEHIIINX
UHTETpabl. CIIyJasiX IUIOHIaId U 0OBEMBI C UCIIOJIb30BAHUEM
OIPEIEIEHHOr0 UHTErpaja; UCI0Ib30BaTh

48 | HemocpeacTteeHHOE HHTETPUPOBAHHUE 2 MpUOOpPETEHHbIC 3HAHUS U YMEHUS B IPAKTHUECKOMN 12
GyHKIM. JIEATENIbHOCTU Y MTOBCETHEBHOM KU3HU ISl PELIEHUS

49 | OTpEICICHHbIH MHTErPA i €I CBOMCTEA. > 3aJ1a4, B TOM YHCJI€ COLIMATIbHO-?KOHOMHYECKUX U 12
®opmyna Hetorona-JleiOnuiia. (bu3nYecKuX, Ha HAUOOJIBIIINE U HAUMEHbIIINE 3HAYCHMUS,

Ha HaXO0XKJIEHUE CKOPOCTU U YCKOPEHUS

50 | IIpumenenue OnpeneneHHOro nHTErpasa 2 1,2
A7 HaXOXKJICHHS TIIOIIAAN
KPUBOJIMHEWHOM Tpamneiuu.

51 IIpakTrueckoe 3ansitue No§ 2 2mp 1,2

Pa3znen 3. KomOunaropuka, CTaTHCTHKA H 22
Teopusi BepPOSITHOCTe
52 OCHOBHbIC MOHATHS KOMONHATOPHKH, 2 3HaTh W yMETh: pelIaTh Hpocreiiimme KoMOuHaTopHbe | 1,2
3ajauy Ha MOJCYET YUCTIa Pa3MEIEHHH, 6
TlepecTaHOBOK, COUETAHHIL. 3aJlaul METOJOM Iepedopa, a TaKKe ¢ UCIOJIb30BaHUEM
53 | Pemenune 3anau Ha nepedOp BapUaHTOB. 2 U3BECTHBIX (hOpMYyIT; 1,2
BBIUUCIIATH B MPOCTEHIINMX CiIydasX BEpPOATHOCTH
- cOOBITHI Ha OCHOBE TOJICUETa YHCIIa UCXO/I0B;

54 | Popmyna bunoma HeroTona. CBoiicTBa 2 a HOB, 1
OMHOMUAIBLHBIX KOB(b(i)I/HH/IeHTOB. HCIIOJB30BAaTh HpI/IO6peTeHHBIe 3HAHUA U YMCHUS B
Tpeyronapuuk Ilackans IPAKTHYECKON NEATENHLHOCTH M TIOBCETHEBHOM KM3HH

JUTSL aHaJIN3a pealbHbIX YHUCIOBBIX JaHHBIX,
55 | IIpaktnueckoe 3ansarue Ne 9 2 2mp
IIPEJICTaBJICHHBIX B BUJIE TPAUKOB U AUarpaMM, a
- TaKXe /Ul aHaliu3a HH(OpMaIMK CTaTUCTHYECKOTO
56 | CoObITHE, BUIIBI COOBITUI 2 1
Xapakrepa.

57 | Onepanuu Hazx cCOOBITUSIMU 2 1,2

58 | BeposaTHOCTE COOBITHA. Kitaccnueckoe 2 YMeTh UCTI0Ib30BaTh NPHOOPETEHHBIE 3HAHUS U 1,2
orpezieNieHUue BEPOSTHOCTU o

YMEHUS B IPAKTUYECKOH JeSATETbHOCTH U

59 | CiioxkeHne U yMHOKEHHE BEPOSATHOCTEH, 2 MMOBCETHEBHOM KU3HHM JIJISl aHAIN3a PEATbHBIX 1,2

MIOHATHUE O HE3aBUCUMOCTH COOBITUI
YHCIIOBBIX JIAHHBIX, TIPEJCTABIICHHBIX B BUJE TPAPUKOB
60 | /luckpeTHas ciydaliHas BEIMYMHA, 3aKOH 2 U AMarpaMM, a TaKkKe JUisl aHajau3a nHpopMauu 1

€€ pacnpezenenus. Yucnosble oL
XapPaKTEPUCTUKU TUCKPETHOM CiIydaitHOM
BEJUYHHEI.

CTaTUCTUYCCKOI'O XapaKTepa.




61 | IToHsATHE 0 3aJa4ax MaTeEMaTHYECKOH 2 1
CTaTUCTUKU. BEIOOpOYHBIN METO/I.
[IpencraBienre qJaHHBIX (TAOJIHUIIBI,
nuarpammebl, rpadukn). ['enepanpHas
COBOKYITHOCTb, BEIOOpKa, Cpe/iHee
apu(METHUYSCKOE, MEIMAHA.
62 2 21
ITpaktnueckoe 3anarue Ne 10 P
Pa3znean 4. 'eomerpus 54
63 gﬁgﬁfg&i%ﬁ%ﬁ’a- Bekropubie BemuInHbI. 2 3HaTh U yMETh: MPEICTABICHHE O BEKTOPHBIX 1,2
JleWicTBUS HAJl BEKTOPaMU BEJIMYMHAX, BUJ]aX BEKTOPOB, BBIMIOJHATH ICHCTBHS HAJl
BEKTOPaMHM, HAXOJUTh JIMHY BEKTOPA, YTOJ MEXK
64 | [IpsmoyroybHas cucTeMa KOOpIUHAT B 2 DA, Y pa, yrol 4 1,2
BEKTOpPaMH, COCTABJIATh YPABHEHUS PSMOM, TNIOCKOCTH
npoctpancte. [Ipoekiins BeKTopa Ha OCh. i chepsr
Koopaunats! BekTopa. Paznoxenune '
BEKTOpA 10 HAMPABJICHUSIM.
65 | [lelicTBHsI HaJl BEKTOpaMH B KOOpAUHATaX 2 1,2
Mopyne BekTOpa. @opMyita pacCTOSIHUSA
MEX1y IBYMSI TOUKaMHU. 17
1
66 | CxansipHOe NpoU3BeJICHHE BEKTOPOB. YTOI 2
MEXTy IBYMsI BEKTOpaMH. Y paBHEHUS
cdepbl, IITOCKOCTH U MPSIMOM.
67 | IIpakTnueckoe 3ansatue Nell 2 2mp 1,2
68 | Jloruueckas cTpyKTypa CTEPEOMETPHHL. 2 3HaTh ¥ YMETh: paclo3HaBaTh Ha YepTexax ¥ mMojaemsx | 1,2
AKCHOMBI CTEPEOMETPHUH U CIICIICTBUS 13 .
— MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCHTH TpPEXMEpHBIE
B3aumHoe pacronoxeHne IByX NpsMbIX B 00BEKTHI ¢ X OMUCAHUSAMH, H300PAKESHUSIMU;
NIPOCTPAHCTBE . ONHUCBHIBATh B3aMMHOE PACIOJIOKEHUE TPAMBIX |
69 | [apamienbHOCTh NPAMOH M IIOCKOCTH. 2 - ' 1,2
[TapauienbHOCTh IIOCKOCTEH. IIJIOCKOCTEU B TIPOCTPAHCTBE;
70 | [lepneHauKyIsspHOCTH MPSIMOH U 2 aHAIM3MPOBaTh B NPOCTEHIIMX CIIydasx B3aMMHOE | ] 2
TTOCKOCTH. .
Hepresmukynsap i HakoHas. Yron pacrioyio’keHre 00BEKTOB B IPOCTPAHCTBE;
MEXIY HpHMOﬁ U INIOCKOCTBIO. 1/1306pa>1<aTb OCHOBHBIC MHOTOT'pPaHHHUKU W KPYIJIbIC
- v TeJIa; BBIMTOJHATH YEPTEXKHU 10 YCIOBUSM 337124,
71 | ABYrpaHHEU yrogL. YION MEXIY CTPOMTH  IIpOCTEHIIME cedeHMs Kyba, HpU3MEL |1 2

IIOCKOCTAMMU. [lepreHaMKyIapHOCTD IBYX
IIJIOCKOCTEN




72 | HapamnensHeri nepeHoc, CHMMETpHs UpaMU/Ibl, LWINHAPA, KOHYCa, 11apa U cdepsl; 1,2
OTHOCHUTEJIBHO INIOCKOCTH. .
[lapannenpHO€E MPOCKTUPOBAHKE. pelarb IUIAHUMETPUYECKUE u npocTenme
N300paskeHre MpOCTPaHCTBEHHBIX (QUTYD. CTEpEOMETPUYECKUE 3a/1a4u Ha HaXO0XJICHHE
OpTOroHaabHOE IPOCKTUPOBAHKE. IeOMETPHUECKIX BEIHIHH;

1110111806 OPTOrOHAIBLHOM IPOSKIINHU >

73| IIpakTuueckoe 3aHsaTye Ne 12 2mp MCII0JIb30BAaTh MPU PEIIECHUU CTEPEOMETPUUYECKUX 3a]a4

24 | Bepimmer, }[)\?[6pa’ TpaHn MHOTOIpaHHHUKa. TUTAHUMETPUYECKUE (PaKThl U METOBI; 12
Pa3BepTka. MHOrOrpaHHsl€e yIJibl. IIPOBOAMTH  JIOKA3aTEIbHBIE PpAacCy)KIEHUS B XOZE
Beinykibie Muororpanauku. Teopema peleH s 3a/au.

Oinepa.

75 | IIpusma. IIpsimas 1 HaKIIOHHAs IpU3Ma. 1,2

[IpaBuibHas mpusma.
[Mapannenenunen. Ky6. Cummerpus B
KyOe, napajuleJIenuIe1e U Ipu3Me.

e4eHus KyOa U IpU3MBI.

76 | IIpakTnueckoe 3ansatue Nel3 2mp 1,2

77 | llupamupa. IlpaBunbHas nupamuza. 1,2
Tetparap
VYceuenHas nupamua.

78 | Cummerpus B mpamMuze. 3HaTh ¥ YMETh: UCMOJIb30BaTh MPUOOPETEHHbIE 3HaHus | 1,2
Ceuenust nupaMuabl. .

Y YMEHUS B IPAKTUUECKOH JEATEIbHOCTU U

79 | Humuuap. OcHoBanue, BH%OTa, OoxoBas MOBCEIHEBHOM JKU3HU I UCCIICIOBAaHUA 1,2
MIOBEPXHOCTH, pa3BepTka. CeueHus .
HITHH A (MOAenupoBaHNs) HECIOKHBIX NPaKTH1ECKUX CHTYyaLHH

Ha OCHOBE M3yYEHHBIX ()OPMYJI U CBOWCTB (hUTYp, a

80 | Konyc. OcHoBanue, BpicOTa, OOKOBast yd (bopmy . buryp, 1,2
IIOBEPXHOCTb, pa3B68TKa- Ceuenus KOHYyCa Tak)Ke BBEIYUCIICHUS 00BEMOB U mIomaacu
%CC%HHHH KOHYC. UCHOBAaHUC, BBICOTA, [IOBEPXHOCTEN MTPOCTPAHCTBEHHBIX TEJI IIPU PELICHUU

OKOBasi IOBEPXHOCTb, pa3BepTKa.
CeveHHs yCeueHHOro KORyCa MPAKTUYECKUX 3aJ1a4, UCTIOJIb3Ys MpU He(36x011HMocm
CIIPABOYHHMKHU M BBIYMCIIUTENbHBIE YCTPONCTBA.

81 | lap u cdepa, ux ceuenus. Kacarenpnas 1,2
TIJIOCKOCTH K cdhepe.

82 | IIpaktnueckoe 3ansatue Nel4 2mp 1,2

83 | O0Bem u ero uzmepenue. HTerpanbpHast 1,2
®dopmyna odbema.

84 | ®opmynsl 00beMa KyOa, MPSIMOYTOIBHOTO 1,2

mapajjiejacnuicaa




85

®opmysbl 00beMa NPU3MBL, HIIUHIPA YMeTh UCTI0Ib30BaTh MPUOOPETEHHBIE HABBIKU IS 1,2
BBIYUCIICHUS] 0OBEMOB U TIONIA/ICH TTOBEPXHOCTEH
86 | ®opmynbl o6beMa mupamubl. DopmMyIisl MIPOCTPAHCTBEHHBIX TEJI IIPU PEIICHUH MPAKTUYECKUX 1,2
o0bemMa KoHyca 3aj1a4, UCIIOJB3YsI IPH HEOOXOAUMOCTH CIPABOYHUKH H
BBIYMCIIUTEIIbHBIE YCTPOICTBA.
87 | PopMyuibl IIOIAAN IOBEPXHOCTEN 1,2
LMIMHIpa U KOHYyca
88 | @opmyisl 00bEMa MIapa U IIomanu 1,2
cdepsl.
89 | IIpaktuueckoe 3anstue Nel5 2mp 1,2,3
Bcero 178

Jl1s XapaKTepUCTUKU YPOBHSI OCBOEHMSI y4€OHOTO MaTepHalia UCIOIb30BaHbl 0003HAYECHMUS:

1- o3HakoMHTeNbHBINH (y3HaBaHHME paHee U3YYEHHBIX 00bEKTOB, CBOMCTB);

2- penpONYKTHBHBIN (BBIOIHEHHE JAEATEIBHOCTH TI0 00pasily, MHCTPYKIIUHU HITH TI0J] PYKOBOJICTBOM);

3- MPOJYKTUBHBIN (IMJITAHUPOBAHUE U CAMOCTOSTENILHOE BBIIOJIHEHHE JESITEIbHOCTH, PEIIeHUe POOIEMHBIX 3a/1a4).




3 YCJIOBUS PEAJIM3AIIMY YYEFHOM JUCOUTLIMHBI
3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0
Peanuzanus yqaeOHON AUCHUIUIMHBI TPEOYET HAMUYMS Y4eOHOTO KaOMHETa MaTeMaTHKU.
O6opynoBanue y4eOHOT0 KaOUHETa:
- MOCAJI0YHBIE MECTA MO0 KOJIMYECTBY 00YyJArOIINXCS;
- pabouee MeCTO IpenoIaBaress;
- KJIaCCHAsl JI0CKa;
- HarIsAIHBIE TTOCOOUS (TJIaKaThl, MAKEThl FTEOMETPUIECKHUX (DUTYD);
- KOMIUIEKT y4eOHO-METOAMYECKON JOKYMEHTAIIHH.

TexHuueckue cpencTBa 00ydeHus:
- MyJIbTUMEUA 000pyI0BaHHE.

3.2 UudopmanuonHoe odecneyeHue 00yueHus

Ne

‘ HaunmenoBanue u3ganusi

OcHoBHas uTEparypa

1

MonotHukoBa, A. A. Maremaruka [Uis IOPHUANYECKUX KOJUIE/DKEH @ ydeOHHMK / A. A.
MonotuaukoBa. — Caunkt-IlerepOypr : Jlanp, 2020. — 496 c. — ISBN 978-5-8114-4422-
9. — Tekcr : anmexTpoHHbIi / Jlanp : snexTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/131012 (mata oOpamenus: 13.06.2021). — Pexum npoctyma:
JUISL aBTOPH3. TI0JIb30BATEIICH.

Hon

OJIHMTEJIbHAS JIUTEpaTypa

['ycak, A.A. Matemaruka: nocobue-penerurop : [12+] / A.A. I'ycak, I'.M. I'ycak,

E.A. BpuunkoBa. — 2-¢ u3j., ctep. — Munck : Terpamur, 2018. — 720 c. : Tabmn., rpad. —
PexxuMm noctyna: 1o nojanucke. —

URL.: http://biblioclub.ru/index.php?page=book&id=571716 . — ISBN 978-985-7081-97-4.
— TexcT : 3JeKTPOHHBIN.

Maremaruka: y4eOHOoe mocoOme s  yYYAIIUXCHA  HAYAJAbHBIX M CPEAHHX
npodeccuoHaTbLHbIX o0pa3oBaTe/IbHbIX yupexaeHuit
| Yepuemo M.M., Kapo6auunckas H.B., JleoeneBa E.C., Xapuronosa E.E. ; noa
pea. Yepnenos M.M ; ®enepajibHOe rocyiapcTBeHHOe 010/1KeTHOe 00pa3oBaTebHOe
yupeskaeHue BbIcuiero oopasosaHusi Poccuiickmil rocyiapcTBeHHBIH YHHMBEPCHTET
npasocyaus. - MockBa : PoccuiicKuil rocyJapcTBeHHbI YHUBEPCUTET NMPABOCYAUS,
2015. - 342 c. : nia. - buoa. B k. - ISBN 978-5-93916-481-8 ; To xe [I1eKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book &id=439595.

IpukinagHas MaTeMaTHKa: CIIPaBOYHHMK MaTeMaTHueckux (opmyn. Peosicum docmyna:
http://www.pm298.ru/

BbynrakoB H.A., OcumnoBa U.A. OcHoBHBIE 3aKOHBI U (OPMYIIBI IO MAaTeMaTUKE U (PHU3UKE.
Peoicum docmyna. http://window.edu.ru/resource/797/56797

IIporpammuoe ob6ecneuenue u UHTepHeT-pecypcsl

6

http://www.mathtree.ru/Index
http://eqworld.ipmnet.ru/ru/info/sci-edu/PolyaninZhurov2007.htm
http://school9.uni-dubna.ru/NPO/resmatem.htm



http://biblioclub.ru/index.php?page=book&id=571716
http://biblioclub.ru/index.php?page=book&id=439595
http://www.pm298.ru/
http://window.edu.ru/resource/797/56797

http://mathematics.ru/
http://www.math.ru/
http://www.bymath.net/
http://graphfunk.narod.ru/
http://www.mathnet.spb.ru/
http://www.mathprog.narod.ru/

4 KOHTPOJIb U OIIEHKA PE3YJBTATOB OCBOEHUS YYEBHOM

TACIATLITAHBI

KoHTpoJib M OneHKa pe3ysbTaTOB OCBOCHUS Y4EOHON NMCLUIUIMHBI OCYILECTBIISIETCS
IpernoJjiaBaTeseM B IPOLECCe MPOBEACHHSI CaMOCTOSTEIbHBIX padOT, MUCbMEHHBIX OIPOCOB,

MPAKTUYCCKUX 33.H$ITI/II>1, TCCTUPOBAHUA, a TaKXEC
HHAUBUAYAJIIbHBIX 3aI[aHPII>i, ITPOCKTOB, I/ICCJ'ICIIOBEIHI/II‘/'I.

BBIIIOJTHCHUA

oOydJarouMucs

Pe3yabTaTsl 00yyeHus
(ocBOCHHBIE YMEHMSI, YCBOCHHbIEC 3HAHMS)

@®opMBbI U METO/IbI
KOHTPOJISI M OLIEeHKH
pe3yJabTaToB 00y4eHHs

YMETB:

®  BBINOJHATH apupMEeTUYECKHE ACHCTBUS HAJl UUCIIaMH, COYeTast
YCTHBIE ¥ TUCbMEHHBIE TPUEMBI; HAXOAUTh NPUOIIKEHHbIE
3HA4YECHMS BEJIMYMH U IOIPEIIHOCTH BBIYUCICHNUN; CPAaBHUBATh
YHCJIOBBIE BBIPAKECHHUS;

®  HAXOJWTh 3HAYEHMsI KOPHS, CTENEHH, lorapudma,
TPUTOHOMETPUYECKUX BBIPAKEHUN HA OCHOBE OIPEACIICHHUS,
UCTIOJB3YS MPU HEOOXOMMOCTH HHCTPYMEHTAJIbHBIE CPEJICTBA,
M0JIb30BAThCS MPUOIMKEHHOM OLEHKOM MPU MPAKTHUECKUX
pacyerax;

®  BBHINOJIHATH MPEOOpPa30BaHUE BBIPAKEHUN, TPUMEHSIS
(bopMyJIBI, CBSI3aHHBIE CO CBOMCTBAMU CTEINEHEH, JIOrapu(mMoB,
TPUTOHOMETPHUUECKUX (PYHKIIHIA,

®  UCHOJb30BATH NPUOOPETEHHbIE 3HAHUS U YMEHUS B
IIPAKTUYECKOHN AEATEIbHOCTH U MIOBCEHEBHOW KU3HU AJIS
MPAKTUYECKHUX PACYETOB IO (popMysam, BKiItodas GopMybl,
coJiepKallie CTeNeH!, paJnuKaibl, JorapudMbl U
TPUTOHOMETpHUECKUEe (QYHKIIUU, UCIIONb3Ys TPU HEOOXOIUMOCTH
CIIPaBOYHBIE MATEPUAIBI U IPOCTEUIINE BBIYUCINTEIBHbBIE
YCTPOMCTBA;

®  BBIYMCIIATH 3HAYEHUS 110 33JaHHOMY 3HAUYE€HHUIO apryMeHTa pu
pa3IMYHBIX CrI0Cc00ax 3aaHus PYHKIINH;

®  OMNpeaeNsITh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIIUH,
WITIOCTPUPOBATh UX Ha rpadukax;

e  cTpouTh rpauKu U3yUEHHBIX PYHKINN, WILTIOCTPUPOBATD 110
rpaduky cBOICTBa 3J1€MEHTapHBIX (YHKIIHII;
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®  UCIOJIB30BATh MOHATHE QYHKIIUM JIJIST OTIMCAHUS M aHAIN3a
3aBHCUMOCTCH BEIIUYNH,

®  HCMOJB30BATh MPUOOPETCHHBIC 3HAHUS U YMCHHUS B
MPAKTUYECKOU JIESITENBHOCTH U ITOBCEIHEBHOW KU3HU JJIS
OTMCAHUs C TOMOIIBIO PYHKITUN Pa3TUIHBIX 3aBUCIMOCTEH,
NpeCTaBICHUs UX TpapUUecKu, UHTEPIPETAIH TPapHKOB;

®  HaxXOJUTb MPOU3BOIHBIC AJIEMEHTAPHBIX (DYHKIIHIA;

®  HCIOJIB30BATh MIPOU3BOAHYIO JIJISl IPOBEICHUSI MPUOTMKECHHBIX
BBIYMCIICHUM, peIllaTh 33J1a4i MPUKIAJHOTO XapaKkTepa Ha
HaXO0XJCHIUE HAMOOJIBIIIEr0 1 HAaUMEHBIIIEr0 3HAYCHHMS;

®  BBIYHCIATH B MPOCTEHIINX CIydasx IJIOMAIU U 0OBEMBI C
MCIIOJIb30BAaHUEM ONPEACICHHOTO UHTETpaa;

®  HCMOJB30BATh MPUOOPETCHHBIC 3HAHUS U YMCHHUS B
MPAKTUYECKOU JIESITEIbHOCTH U TTOBCEIHEBHOM JKU3HU IS
pelIeHus 3a/1a4, B TOM YHUCJIE COLUATBbHO-D)KOHOMUYECKUX U
(bu3HYeCcKUX, Ha HAMOOIBIINE U HAUMEHBIIINE 3HAYCHHS, Ha
HAXO0XJIEHUE CKOPOCTHU U YCKOPEHHS;

®  pelIaTh pardoHaNIbHBIC, TOKAa3aTENbHBIC, JOTapUPMUUYECKHE,
TPUTOHOMETPUYECKUE YPABHEHM S, CBOASAILNECS K JIMHEUHBIM U
KBaIPaTHBIM, a TAK)KE aHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI;
®  HCNOJB30BaTh rpaduecKuii METOJ PelICHUS YpaBHEHHUH U
HEpPABEHCTB;

e  u300paxxaTh HA KOOPAMHATHOM IJIOCKOCTH PEIICHUS
ypaBHEHUM, HEPABEHCTB U CUCTEM C JBYMSI HEU3BECTHBIMHU;

®  COCTaBJIAATh M PEIIaTh YPABHEHUS U HEPABEHCTBA,
CBSI3BIBAIOIINE HEH3BECTHBIC BEIMYMHEI B TEKCTOBBIX 3a/a4ax;
®  UCIOJIb30BATh MPUOOPETECHHBIC 3HAHUS U YMECHUS B
MPaKTUYECKOU JEATEILHOCTH U MOBCETHEBHOM KU3HH JIJIS
MOCTPOEHUS U UCCIEAOBAHUS TPOCTEUILINX MATEMATHYECKUX
MOJICIIEH;

e  pemiath MpocTeIIre KOMOMHATOPHBIE 3a7]a4l METOIOM
nepedopa, a Tak)Ke C UCIOIb30BAaHUEM U3BECTHBIX (OpPMYIT,;

L4 BBIYUCIIATH B HpOCTCﬁIlIPIX CIIy4dasx BEpOATHOCTU COOBITHI Ha
OCHOBC 1TOACYECTAa YHCJIa UCXOJ0B,

®  LCNOJB30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHHUSI B
IIPAaKTHYECKON NEATEIbHOCTH U IIOBCETHEBHOW KU3HM JUUIS aHAIN3a
peabHBIX YHCIIOBBIX JaHHBIX, IPEJCTABICHHBIX B BHJIE IPa(UKOB U
Jyarpamm, a Takxke JiJIs aHalln3a HH(OpMalluy CTaTUCTUYECKOTO
Xapakrepa;

®  pacrmo3HaBaTh HA YepTekKaX U MOJIENSIX IPOCTPAHCTBEHHBIE
(GOpMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C X OMHCAHUSIMH,
HN300paKCHUSIMU;

®  ONUCHIBaTh B3aUMHOE PACIIONIOKEHHE MPSMBIX U MJIOCKOCTEHN B
MIPOCTPAHCTBE;

®  AHATU3MPOBAThH B IPOCTEHIINX CIIydasX B3aUMHOE
pacroyio’keHre 00bEKTOB B IPOCTPAHCTBE;
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e 1300pakaTh OCHOBHbIE MHOTOI'PAaHHUKHU U KPYTJIbIE TETA;
BBIIIOJIHSTB YEPTEXKH MO YCIOBUSIM 3a/ay;
®  CTPOWTbH NPOCTEUIINE CEUCHHS KyOa, IPU3MBbI, TUPAMHU/IBL;

e  peuarh MIAHUMETPUUYECKUE U MTPOCTEUIIINE
CTEPEOMETPUUECKHUE 3a7]a41 HA HAXOXKICHUE T€OMETPUUECKUAX
BEJIUYMH,;

®  WCIOJIb30BaTh PU PENICHUU CTEPEOMETPUUECKHUX 3a/1a4
MJIaHUMETpUYEeCKue (aKThl U METOJIBI;

®  [POBOJHUTH JIOKA3ATEIbHBIE PACCYKICHUS B XOAE PEIICHUS
3a/ad;

®  HCHOJB30BATH NPUOOPETCHHbIC 3HAHUS U YMEHUS B
MPaKTUYECKOU JEATEIbHOCTH U MOBCETHEBHOU KU3HU JJIs
UCCIIEI0BaHMSI (MOJIETMPOBAHUS) HECTOKHBIX MPAKTUUECKUX
CUTYallMii HAa OCHOBE MU3yYEHHBIX (JOPMYI U CBOMCTB (uUryp, a
TaK)Ke BBIYUCIICHUSI 00bEMOB U TIJIOMIA/IEH TOBEPXHOCTEN
MIPOCTPAHCTBEHHBIX TEJI IPU PELIEHUU TPAKTUYECKUX 3a]1ay,
UCIIOJIB3YS MPU HEOOXOJUMOCTHU CIPAaBOYHHUKH U BHIYUCIUTENbHbIE
YCTPOMCTBA.

3HATH:
e 3HAUYCHHE MAaTEeMAaTUYECKOM HAYyKU AJIs PeIleHus 3a1ad,
BO3HHUKAIOIIUX B TEOPUU U MIPAKTUKE; IIIUPOTY U B TO K€ BPEMsI
OTPaHUYEHHOCTh MPUMEHEHUS MAaTEMAaTHUYECKUX METOJOB K
aHaJIN3y M UCCIIEIOBAHUIO MPOIIECCOB U SIBJICHUN B IPUPOJIE U
00I1IeCTBE;

e  3HAUCHHE MPAKTUKHU U BOMPOCOB, BOZHUKAIOIINX B CAMOM
MaTeMaTuke 1Jis1 GOPMUPOBAHUS U PA3BUTUS MATEMATHUYECKOM
HAYKH; UICTOPUIO PA3BUTHS MOHSATHS YKCIA, CO3AAHUS
MaTeMaTU4YeCKOr0 aHaJIn3a, BOSHUKHOBEHHS U Pa3BUTHUS
T€OMETPUH;

®  YHHUBEPCAIbHBIA XapaKkTep 3aKOHOB JIOTUKH MAaTEMaTHYECKUX
paccyXJIeHHI, UX TPUMEHUMOCTH BO BCEX 00JIACTSIX YEIOBEUECKOM
JIeATEIbHOCTH;

®  BEpOSATHOCTHBIN XapakTep pasInYHbIX IPOLIECCOB
OKpPYXaroIlero Mupa.

paboTsl
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O11eHKA 3a BBIIOJIHCHHE
oOyuaromei
CaMOCTOSTCIBLHOMI
paboThI

O11eHKAa 3a TECTOBEIC
3aJaHusA
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OreHka 3a BBITMIOJTHEHHE
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CaMOCTOSITENTEHOM
paboTsl

O11eHKa 32 BBIIIOJTHEHHE
oOyuaroriei
CaMOCTOSITCILHOM
paboTbI
OLICHKH 3a BBIITOJTHEHUE
MPAKTHYECKUX PadoT







