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1. MACIIOPT PABOYE MPOT'PAMMBI JUCHUILINHBI IUKJIA JMCHUATIIIAH
CPEJHEI'O (IIOJTHOT'0) OBIIETO OBPA30BAHMS BJOKA BA3OBBIX
TUCIATLIIAH

B/1.04 «MaTtemaTuka»

1.1. O6saacTh NpUMeHeHHsI TPOTPAMMBbI

[Iporpamma nucnumnuHel «MaremaTukay NpeIHa3HadeHa Ul BEICHMs 3aHATHU CO
CTyJeHTaMH O4YHOH (opMbl OOyuYeHHUs, OCBAMBAIOIIMMU MPOTPaMMy MOJTOTOBKHU
CrenuannucToB cpeanero 3BeHa mno crneruanbHocTu CIIO 49.02.01 ®usnueckas KyJabTypa,
YKPYIHEHHOU IpyMIbl crieruanbHocTet OOpa3oBaHue U MEAaroruka.

1.2. MecT0 AUCHMIUIMHBI B CTPYKTYpe OCHOBHOH mNpo(deccHOHATILHOM
o0pa3oBaTe/IbHOI NMPOrpamMMbl: yueOHas IporpaMMa JUCHMIUIMHBI «MaTteMaTuka» BXOJUT
B 0ok «ba3oBble NUCHUIUIMHBD) 00IIE00pa30BaTEIBLHOrO IUKIA. YYEOHBIM IJIAHOM IO
cnenmanbHocTH  49.02.01 @usnyeckas KyJabTypa MPEAyCMOTPEHO M3yYEHHE JIaHHOU
muciuIuIMHBL Ha 1 kypee (1 u 2 cemecTpsl).

1.3. Hean v 3a7aum y4eOHOM TUCHMIIUHBI

[Iporpamma yueOHOM AuCHUIUIMHBL «MareMaTtukay mpeaHa3HadeHa ISl WU3Yy4YeHUs
MaTEeMaTHKH B YYPEXKICHHUSAX CPEAHEro MpodecCHOHANBbHOTO 00pa3oBaHUsl, PEaTH3YIOIINX
00pa30BaTeNbHYI0 MPOrPaMMy CPEIHEro (IOJIHOTO) 00ImIero oOopa3oBaHusl, MPHU MOJTOTOBKE
KBIM(UIIMPOBAHHBIX Pab0OYUX U CIIEIUAIHNCTOB CPEHETO 3BEHA.

Henab yyeOHONH TUCHUINIMHBI:

OBnajieHre ydalMMHCsS MaTeMaTHYeCKUMH 3HAHUSMU U YMEHHUSIMH, HEOOXOIUMBIMU
JUTSI IPOAOIIKEHUST 00pa30BaHMS M1 CaMOOOpPa30BaHUSI.

3amayu y4eOHOM QM CIUIINHBI:
— OBJIQJICHUE YYAITUMUCS MATEeMATUYCCKUMU 3HAHUSMU U YMCHHSIMH, HEOOXOIUMBIMH IS
OCBOEHUS AUCLUHUIUINH NMPoQecCHOHATBHOM MOAT0TOBKHY;
— pa3BUTHE JIOTUYECKOTO MBIIUICHUS YYalllUXCsd Ha YpPOBHE, HEOOXOAUMOM Jisi OyIyIieu
npodeccuoHaNbHOM NesTeIbHOCTH;
— (hopMUpOBaHUE TIPEJICTABICHUN 0 MATEMATHKE KaK YHUBEPCAILHOM SI3bIKE HAYKH, CPEJICTBE
MOJICTTUPOBAHUS SBJICHUI U IPOIECCOB, 00 UAESIX U METOAAX MAaTEeMAaTHUKH.

B mporpamMve yueOHBI MaTepuan TMpeacTaBieH B (QopMe UeperyroIIerocs
pa3BepTHIBAHNS OCHOBHBIX COJIEP)KATEIbHBIX JIMHUM:

® aneebpauyeckas JuHUsA, BKIIOYAIONIAs CHUCTEMATH3AllMI0 CBEJACHUH O 4YHUCIAaX;
M3yueHHE HOBBIX M O0OOIIEHHE paHee H3YYEHHBIX Omepanuii (BO3BEIACHHWE B CTEICHB,
U3BIIEYCHHUE KOPHS, JorapuMupoBaHe, CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC U 00paTHbIE K
HUM); W3yYeHHE HOBBIX BHJOB YHCJIOBBIX BBIPOKEHHH W (OPMYI; COBEPIICHCTBOBAHHUE
MPAKTUYECKUX HABBIKOB M BBIYUCIHUTENIBHON KYJIbTYpbI, pACIIMPEHUE U COBEPLICHCTBOBAHUE
anredpanveckoro armapara, ¢()OpMHUpPOBAaHHOIO B OCHOBHOM WIKOJIE, M €r0 MPUMEHEHHE K
pPELIEHUI0 MaTEMAaTUYECKUX U MIPUKJIAAHBIX 33/1a4;

®  meopemuko-Q)yHKYUOHANbHAA — JUHUA,  BKJIIOYAIONIas  CHCTEMATH3aLHUI0 |
paciidpeHre CBeleHHH O (YHKIMSX, COBEpIICHCTBOBaHHWE TIpadUUECKUX YMEHUM;
3HaKOMCTBO C OCHOBHBIMU HJEIMH U METOJaMH MaTeMaTH4ecKOoro aHajau3a B oObeEMe,
MO3BOJIAIOIIEM  HCCIIENOBaTh  JJIEMEHTapHble  (QYHKIMM ¥ peliarb  MpoCTeuIIne
reoMeTpuyeckue, Gu3nYecKue 1 Ipyrue npukiaaHble 3a1a4u;

® JUHUA YPAGHEHUlUl U HEepaeeHcme, OCHOBAHHAs HA TOCTPOCHUM U HCCIIEIO0BAHUU
MaTeMaTHYeCKUX  MOJENeH, Tmepecekaromascsi ¢  anreOpauuyeckodl U TEOPETUKO-
(GYHKIIMOHAIBHOW JUHUSMU W BKJIIOYAIONIAs Pa3BUTHE M COBEPIICHCTBOBAHHE TEXHUKU
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anreOpanyeckux npeoOpa3oBaHUMl s pEUICHUs YpaBHEHHi, HEPAaBEHCTB U CHCTEM;
(dbopMHpoBaHUE CIIOCOOHOCTH CTPOUTH U UCCIIEAOBATh MPOCTEHININE MAaTEMAaTHUECKUE MOJICITN
[IPY PELICHUH MPUKIATHBIX 33a4, 33/1a4 U3 CMEXHBIX U CIICIHAIbHBIX JUCLIUILINH;

®  ’ceomempuyeckas — JUHUS, ~BKIIOYAMONMIAS  HATJSIHBIE  TPEICTaBICHUS O
MPOCTPAHCTBEHHBIX (UTrypaX M H3YYCHHE HUX CBOWCTB, (OPMHPOBAHHUE U PA3BUTHE
MPOCTPAHCTBEHHOTO BOOOPAKCHUS, pa3BUTHE CIOCOOOB T'E€OMETPUYCCKHX H3MEPEHHIA,
KOOPJMHATHOTO W BEKTOPHOTO METOJIOB ISl PEIICHHS MaTeMaTHUYeCKUX M IPHKIATHBIX
3ajay;

® cmoxacmuueckas JuHus, OCHOBaHHas Ha pPa3BUTUU KOMOWMHATOPHBIX YMEHHIA,
MPEICTaBICHUN O BEPOSTHOCTHO-CTATHCTUYCCKUAX 3aKOHOMEPHOCTSIX OKPY>KAIOIIETo MHUpA.

PazButue  copepkaTenbHBIX ~ JUHUKA  CONPOBOXKAAETCS  COBEPUICHCTBOBAHUEM
WHTEJUICKTYaJbHBIX W PEYEBBIX YMEHHH ITyTeM OO0OTallleHHs MaTeMaTHYECKOro S3bIKa,
Pa3BUTHA JOTMYECKOTO MBILIUICHUS.

Marematuka siBisieTcsl QpyHIaMEHTaIbHON 0011e00pa30BaTeIbHOW JUCIUIUIMHOW CO
CIIO)KMBIIMMCSl YCTOWYMBBIM COJAEP)KaHHEM U OOIUMH TpeOOBAHUSAMHU K IOATOTOBKE
oOywaromuxcs. Peanmuzanust  oOmmX  IeNedl  M3y4eHUS MAaTEeMaTHKH — TPaJUIIMOHHO
(dbopMuUpyeTCs B YETHIPEX HAMPABICHUSAX — METOIMYECKOE (00IIIee pecTaBIeHne 00 HaesX u
METOJaX MAaTeMaTUKH), HWHTEIUIGKTyaJIbHO€ pa3BHTHE, YTHIMTAPHO-IPArMaTHYECKOE
HarpaBjieHue (OBJIAZICHHE HEOOXOJUMBIMH KOHKPETHBIMH 3HAaHUSIMH W yMEHUSMH) U
BOCIIUTATEIIbHOE BO3JeicTBHE. V3ydeHMe MareMaTHKH Kak o00Imeo0pa3oBaTeIbHOTO
y4eOHOTO0 mpeMeTa 00eCceunBaeTCs:

— BBIOOPOM pa3IMYHBIX MOXO0/I0B K BBEJICHUIO OCHOBHBIX TIOHSITHIA;

— (¢opMHUpOBaHHEM CHCTEMbI YYE€OHBIX 3aJaHuid, oOecneunBaImUX 3hdexTrBHOE
OCYIIECTBIICHHE BEIOPAHHBIX IIEJICBBIX YCTAHOBOK;

— oOoramieHueM CHeKTpa CTHeH y4ueOHOW NeATeNbHOCTH 3a CUET COIJIaCOBAaHUS C
BEYIIMMH JICATEIIbHOCTHBIMU XapaKTEPUCTUKAMK BRIOPAHHO MPOdecCHH.

OO01meobpa3oBaTelibHAs COCTABJISIONIAS OTPAKAETCS B TPEOOBAHUSAX K TOJTOTOBKE
00y4aroIuXcsl B 4YaCTH:

— o0meil cucTeMbl 3HAHUH:  COAEp)KaTeNbHbIE MPUMEpPHl  HCIOIb30BAHUS
MaTeMaTHYECKUX UCH U METOJIOB B MPO(ECCHOHALHON JCATEIIbHOCTH;

— YMEHHIA: pa3uire B ypOBHE TPeOOBaHUHN K CIIOKHOCTH MPUMEHSEMBIX aJTOPUTMOB;

—  TPAKTHUYECKOTO  HWCIOJb30BaHUS  NPUOOPETEHHBIX 3HAHUH W YMCHHU:
WH/IMBUAYAIBHOTO Y4€OHOTO ONBITA B MOCTPOSHUH MAaTEeMAaTHYECKUX MOJENIEH, BHIITOJTHEHUN
UCCIIEIOBATEILCKUX U MPOCKTHBIX PadoT.

Taxkum 00pa3om, mporpaMma OpHEHTUPYET Ha MPUOPUTETHYIO POJIb MPOLECCYATbHBIX
XapaKTePUCTUK Y4eOHOH paboThl, 3aBHCAIIMX OT Mpoduis npodeccHoHaIbHONW OATOTOBKH,
aKIEHTUPYET 3HAYCHHE MOTYyYCHHS OTBITa UCIOJIH30BAHNS MATEMAaTHKH B COACPIKATEIBHBIX
NpopECCHOHATIBPHO 3HAYUMBIX CHUTyallMsSX [0 CPaBHEHUIO C (HOPMaIbHO-YPOBHEBBIMHU
pe3yIbTaTUBHBIMU XapaKTEPUCTUKAMHU O0YUCHUSI.

1.4. PexomeHayemMoe KOJIMYECTBO YaCOB HA OCBOEHME MPOrpPaMMbl:

Bua yueOHoii padboThl KoJsn4yecTBo 4acoB

MakcumajnbHas yyeOHas HArpy3Ka (Bcero) 248
Oos3aTesibHast ayIUTOPHAsI y4eOHasi Harpy3Ka (Bcero), B TOM 156

ymcie:

JEKLHH 38
MPAKTUYECKHUE 3aHITUS 118
CamocrosiTesibHasi padoTa CTy/IeHTa (Bcero), B TOM 4HcJie: 92
npopaboTKa TeKyIero MaTepuana 1o KOHCIIEKTaM U yueOHOU 18
JuTepaType

MOJIMOTOBKA K MPAKTUUYECKUM 3aHITHIM 18




JIOMAIIIHEE PEUICHHE 33/1a4 U YIPaXKHEHUH

56

Hrorosas arrecranms B hopme 3K3aMeHa (2 ceMecTp)




2. PE3YJIbTATHI OCBOEHUSI YYEBHOM JUCIIUILIVHBI

PesynbpTatrom ocBoeHus 0a30BOM JUCHMILIUHBI SBISIETCS OBIaJCHUE 00YYarOIIUMHUCS
3HAHUSAMU W Yy4eOHBIMU JICUCTBUSMHU, TIO3BOJISIONUMHU TIPUCTYIIUTh K OCBOCHHIO
npodecCHOHAIBHON 00pa3oBaTellbHOM mporpamMMbl 1o crnenuanbHoctd  CIIO  49.02.01
dusnyeckas KyiabTypa.

B pe3ynbraTe 0OCBOCHHSI TUCIUTUIMHBI O0YYAIOMIHIACS TOJKCH 3HATH:
— 3HaY€HUE MATEMaTUYECKOM HayKW Uil penieHus 3a]ad, BO3HUKAIOIIMX B TEOPHUH H
MpaKkTUKe; MIAPOTY M B TO K€ BpPEeMs OrPAaHUYEHHOCTh INPUMEHEHHUS MaTeMaTHYECKUX
METOJIOB K aHaJIM3y U MCCIIEI0BAaHUIO MTPOLIECCOB U SBJICHUI B MPUPOJIE U OOIIECTBE;
- 3HA4YCHHE MPAKTHKU U BOTPOCOB, BO3HUKAIOIINX B CAMOW MaTeMaTuke JJis (OpMUPOBAHUS
W Pa3BUTHS MATEMAaTUYECKOM HAyKW; MCTOPUIO Pa3BUTHS MOHATHS YHUCIA, CO3/aHUA
MaTeMaTUYeCKOr0 aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHSI TEOMETPUH;
- YHUBEpCAJIbHBIM XapaKTep 3aKOHOB JIOTMKA MaTEeMaTHYECKUX PACCYKJIEHUH, HX
MIPUMEHUMOCTH BO BCEX 00JIACTSAX YEIIOBEUCCKOU JICATEIILHOCTH,
— BEPOSITHOCTHBIN XapaKTEP Pa3IMUHBIX MMPOIIECCOB OKPYKAIOIIEr0 MHUpA.

B pesynbraTe 0OCBOCHUS AUCHUIIMHBI 00YYaIOLINics JOKEH YMeTh:
— BBINIOJIHATh apU(pMEeTHUECKUe NEHCTBHUS HaJ YHCIaMH, cO4eTas YCTHbIe U MHCbMEHHbIE
NPUEMBbl, HAXOJIUTh NPUOIMIKEHHbIC 3HAUYEHUS BEIWYMH M MOTPEUIHOCTH BBIYUCICHUHN
(aOcomnoTHAsE U OTHOCHUTENIbHAS); CPABHUBAThH YHCIIOBBIE BBIPAKECHMUS,;
- HaXOJOUTh 3HAYCHHs KOpHS, CTENEeHHM, Jorapudpma, TPUTOHOMETPHUUYECKUX BBIPAXKEHUN Ha
OCHOBE OIPEAEICHHs, MCIOJIb3Ysd MNP HEOOXOJWMOCTH WHCTPYMEHTAJIbHbIE CpEACTBA;
MOJIb30BATHCS MPUOIMKEHHOM OIEHKOM MPU MPAKTUYECKUX pacuerax;
— BBITIOJHATH NPE0OPA30BAHUS BRIPAKECHUN, TPUMEHSST (POPMYJIBI, CBSI3aHHBIE CO CBOHCTBAMU
CTeMeHeH, JorapuMoB, TPUTOHOMETPHUUECKHUX (QYHKIIUI;
— BBIYMCIIATH 3HaueHHE (QYHKIUU 10 3HAYEHUIO apryMeHTa MpH pa3IHyHBIX CIoco0ax
3agaHus QyHKIINH,
- OIPEIEINATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKITUH, MILTIOCTPUPOBATh UX Ha rpadukax;
— CTpOUTh TpaduKkd H3Y4YEHHbIX (QYHKIMHA, WUIIOCTPUPOBAaTh 1O TpaduKy CBOICTBa
AJIEMEHTAPHBIX (YHKITHIA;
- UCHOJIb30BaTh MOHATHE QYHKIMH JIJIsl ONMCAHUS U aHaIN3a 3aBUCUMOCTEN BEJTUUMH;
— HaXOJIUTh NPOU3BOHBIE JIEMEHTAPHBIX (DYHKIUI;
- HCIIOJIb30BATh MMPOU3BOHYIO 71l H3yUEHUS] CBOMCTB (PYHKIMN U TOCTPOEHUS TPadUKOB;
- IPUMEHATH MPOU3BOJHYIO JUIS MPOBEACHUS MPUOIMKEHHBIX BBIYMCICHUHN, pelIaTh 3a1a4H
MIPUKJIAJIHOTO XapaKTepa Ha HaX0XKJICHUE HauOOJIbIIEro 1 HAMMEHBIIETO 3HAYCHHUS;
- BBIUMCJISATH B MPOCTEHIIMX CiIydasX IUIOMaAd U O0BbEMBI C  HCIOJIb30BAaHHEM
ONpEEIEHHOT0 UHTETpaa;
— pemaTh palnuoOHANbHBIE, IOKa3aTeNbHBIE, JOTapu(pMUYEcKHe, TPUTOHOMETPUYECKHE
YpaBHEHUs1, CBOJSIINECS K JUHEHHBIM U KBaJIPAaTHBIM, a TAKXKE aHAJIOTMYHbBIE HEPABEHCTBA U
CUCTEMBI;
- UCMOJb30BaTh rpadUUeCKHil METO/1 PeIlieHUs] ypaBHEHUN 1 HEPABEHCTB;
- u300pakaTb Ha KOOPJAUHATHOM IJIOCKOCTU pEIICHUs ypaBHEHUI, HEPABEHCTB U CHUCTEM C
JBYMSI HEU3BECTHBIMU;
- COCTaBJISITh U pelllaTh YPaBHEHUS U HEPABEHCTBA, CBS3bIBAIOIINE HEM3BECTHBIE BEIMUUHBI B
TEKCTOBBIX (B TOM UYHMCJIE MPUKIIA/IHBIX ) 3a/1a4ax;
— pemiath MpoCTellue KOMOMHATOpHBIE 3aJayd METOJOM Tepebopa, a Takke C
UCTOJIb30BaHUEM (POpMYITI KOMOMHATOPUKH;
- BBIUMCIIATh B IPOCTEHIINX CIy4asX BEPOATHOCTU COOBITUH Ha OCHOBE IOJCUETa 4ucia
UCXOJIOB;



— pacro3HaBaTh Ha 4YepTeX)ax M MOJEISAX TMPOCTPAHCTBEHHBIC (OPMBI, COOTHOCHUTH
TpEeXMepHbIE OOBEKTHI C UX ONUCAHHUSIMU, H300PaKCHUIMHU;

— ONUCBIBATH B3aWMMHOC PpPACIIOJIOKCHUC TIIPAMBIX H IUIOCKOCTEHl B IpOCTPAHCTBC,
apryMEHTHUPOBATH CBOM CYXJICHHUS 00 TOM PACIIONIOKCHUH;

- QHAIM3WPOBATh B MPOCTEHIIMX CIIy4asX B3aWUMHOE pAaCIOJOXKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

- I/I306pa)I(aTB OCHOBHBIC MHOTI'OI'paHHUKHW MW KPYIJIBIC TCJIda; BBIINOJHATL YCPTCKHU 110
yCIIOBUSIM 3a71a4;

- CTPOMTH NMpOCTENIINe cedeHHsI KyOa, MPU3MBbI, TUPaMUIbI;

- peliath TUIAHUMETPUUYECKUE M MPOCTEHIINE CTEPEOMETPUUYESCKHE 3a/laud Ha HaXOXKICHUE
r€OMETPUYECKHUX BEJTUWYMH (JIJTUH, YTJIOB, IJIOMaeH, 00hEMOB);

— HUCIIOJI30BAaTh MpPU PCHICHUHU CTCPCOMCTPUUCCKUX 3aJad IJIaHUMETPHUYCCKUC q)aKTBI u
METO/IBI,

- IPOBOJAUTH JOKa3aTelbHbIE PACCYKACHUS B X0/ PELICHHS 3a/1a4.



3. CTPYKTYPA ¥ COJIEPKAHUE YUEBHOM JUCIUILIMHBI

3.1. O0beM yueOHOM AMCUMIIMHBI M BUABI Y4e0HOi padoThI
O0bém AUCHUIIHHBI B BHIaX y4eOHOH padoThl 10 ceMecTpaM

Pacnpenenenue yacoB no cemectpam
Bun 3anstuit
1 2
AyIUTOpHBIC 3aHATHUS 64 92
CamocrosTenbHas pabora 42 50
MakcumainbHas yueOHast Harpys3Ka 106 142
®opma UTOTrOBOTO KOHTPOJIS 9K3aMCH

3.2 TemaTnueckuii IUVIaH U coieprKaHue Y4eOHOM TUCHUILINHBI «MaTeMaTHKa»

HaunmenoBanue
pa3iesioB
y4eOHoi
JUCITATLTHHBI
U TeM

Conep:xanue y4eOHOro MaTepuasa, JJjadopaTropHbie
pabdoThHI H NPAKTHYECKUE 3aHATHS, CAMOCTOSITETLHAS
padoTa CTy1eHTOB

O0bem
4acoB

Yposenn
OCBOCHM
s

Pa3zgen 1

AJredpa v HayYaJIa AaHAJIN3A

174

Conepxanue

Pa3puTne noHsiTus 0 yncie

[lenble w pamuoHanbHble 4Ywuchaa. JleMCTBUTENbHBIC
yucna. [lpuOmmxkeHHele  BblUMCHCHUS.  [IpubnudicenHoe
3HAYEeHUe BeUYUNbL U NOSPEUHOCIU NPUOIUNHCEHUT.

KopHu, crenenu n jorapumsol

Kopuun wm crenenun. KopHu HaTypanpHOM CTENeHU U3
yucna W uX cBoiictBa. CTenmeHM ¢ palMOHAIbHBIMU
MOKa3aTeIsIMH, UX cBoicTBa. CTeneHM ¢ ACHCTBUTCIIHLHBIMU
MOKa3aTENISIMH.

Jlorapudpm uymcna. JlecsiTuuHble UM HaTypalbHbIE
norapudmsl. [IpaBuna neiictuii ¢ norapudmamu. Ilepexon k
HOBOMY OCHOBAHHUIO.

[TpeoOpaszoBanue anreOpanyecKux BBIPAKEHUI.
[Tpeo6pa3zoBanue palMOHAJIBHBIX, UppalMOHAIbHBIX
CTETICHHBIX, IIOKa3aTeIbHbBIX " JOrapuPpMHUECKUX
BBIPA)KCHUIA.

DyHKUUH

Ob6nacTh ompene’aeHuss U MHOKECTBO 3HaUEHUH; rpaduk
¢yHKIMH, TmTOCcTpoeHHe TrpaduKoB (GYHKUMH, 3aJaHHBIX
Pa3IUYHBIMHU CIIOCOOAMHU.

CpoifctBa  (yHKIIMM:  MOHOTOHHOCTH,  YETHOCTH,
HEYETHOCTh, OTPAHUYEHHOCTbh, MEPUOAUYHOCTD. [IpoMexyTkn
BO3pacTaHus M YyObIBaHUS, HauOoOJbIlee W HaUMEHbIIee
3HAYEHUs, TOUKH IKcTpemyma. [IpumMepsl (QyHKIHMOHAIBHBIX
3aBHCUMOCTEN B pEATIbHBIX MTPOLIECCAX U SABJICHUSAX.

Crenennasi, moka3aTesnbHas (GYHKIMH, MX CBOWCTBA H

1,2

1,2,3

1,2,3




rpadpuku. MeToj HWHTEPBAIOB JUIsl pemeHus ApoOHO-
paloHaNbHBIX HepaBeHCTB. [loka3zaTenbHble ypaBHEHHS U
HEpaBEHCTBA.

Obpatnbie ¢ynkuuu. ['padux oOpaTHON GyHKIUU.
Jlorapudmuueckas ¢yHkius. Jlorapudpmudeckne ypaBHEHUS
U HepaBEHCTBA.

OCHOBBI TPUTOHOMETPHUU

Panuannas wmepa yrma. TpUTrOHOMETpUYECKUH KpPYT.
CuHyc, KOCHHYC, TaHT€HC M KOTaHreHc uucia. OCHOBHBIC
TPUTOHOMETPUUYECKHUE TOXKIECTBa, (POPMYJIBI MPHUBEACHUS.
CuHyc, KOCHHYC M TaHT€HC CyMMBI M Pa3HOCTH JIBYX YTJIOB.
CuHyc ¥ KOCHHYC JBOIHOTO yria. ®opmysbl MOJIOBHHHOTO
yrina. ®opmynbl noHwxkeHus creneHu. [IpeoOpazoBanus
MPOCTEHIINX TPUTOHOMETPHUUECKHUX BBIPAKEHHIA.

IIpocreiimne TPUTOHOMETPUYCCKUE ypaBHEHHUS.
Pemenne TpUroHOMETpUUECKUX YPaBHEHUN.

IHocnenoBarenbHOCTH

Crioco0sl 3a/laHuA u CBOICTBA YUCIIOBBIX
MOCJEA0BATEIbHOCTEM. [TonsaTtue 0 npeaene
MOCJIEIOBATEIbHOCTH. beckoneuHo yObIBaromas
reoMeTpHuyecKas Mporpeccus U ee cymma.

ITpousBoaHast

[TonsaTHE O POM3BOIHON (PYHKINH, €€ TeOMETPUICCKUI
U (u3nYecKkuil cMbICI. YpaBHEHHME KacaTeJbHOM K rpaduky
¢ynkuuu. IIpous3BogHBIE CYyMMBI, Pa3HOCTH, MPOH3BEICHHUS,
yacTHOTO. [Ipon3BOAHbIE OCHOBHBIX 3J€MEHTApHBIX (YHKIIHH.
[IpumeneHne TPOM3BOMHONW K HCCIENOBaHUI0 (YHKIHMHA U
HOCTPOEHHUIO IpahuKOB.

IIpumepsl UCIIOJIb30BaHUS IIPOU3BOJHOU JUIst
HaXO0XKJICHUS HAaWIy4YIlEero peleHMs] B NPUKIAJHBIX 3aJadax.
Bropass mpousBonmHas, ee TeOMETpPUYECKHA H (PU3NUECKUI
cmpicia.  [IpumeHeHMe  NPOM3BOJHOM K HCCIIEJOBaHMIO
¢yHKIME W mocTpoeHHIo TpadukoB. HaxoxkIeHHe CKOPOCTH
JUIs Tpoliecca, 3aJJaHHOTO (opMyJIoil ¥ rpaMKOM.

Jlexuuu
ApudmeTnueckuii KOpeHs.
CreneHb ¢ palliOHAIbHBIM [TOKA3aTEIIEM.
CreneHHasi GyHKIMSL.
[TokazarenbHast QyHKIUA.
B3aumHo oOpaTHble (QYyHKIIHH.
[Toka3zaTenbHbIE HEPABEHCTBA.
Jlorapudmuyeckas QyHKIuS.
Jlorapudmuueckue HepaBeHCTBA.
. Papnannas mepa yria.
0. TpuroHoMeTpUYECKUI KPYT.
1. Tpuronomerpuyeckue GYHKIUH. DopMmyib
TPUTOHOMETPHH.
12. TlpousBoanas pynkuuu. [I[puMeHeHne NpOU3BOIHOM.
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IIpakTHyeckue 3aHATHA
1. JIeiCTBUTEIIbHBIC YUCIIA.
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=)

1,2
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HppanyroHanbHbIe YncCiIa.

[TpubmmkeHHbIe BHIYUCICHUS.

Kopnu u crenenu.

CreneHM ¢  palMOHANBHBIM U JIGHCTBUTEIBHBIM

MOKA3aTEeNSIMHU.

CreneHHast QyHKIIHS.

[TokazarenpHas QyHKIHS

[TokazaTenbHbIE YpaBHEHUS

[TokazarenbHbIE HEPABEHCTBA

10. PetieHue HepaBEHCTB, METO HHTEPBAJIOB.

11. Jlorapudpm  uucma. JlecaTuyHble W HATypaJbHBIC
JorapuMsl.

12. CpoiicTBa norapudmMoB.

13. Jlorapudmuueckre ypaBHEHUS.

14. Cucrembl norapu(pMHIECKUX u MOKA3aTEIbHBIX
YpaBHEHUH.

15. JlorapupMuyeckre HepaBeHCTBA.

16. PangnanHas mepa yria.

17. TpUroHOMETPUUECKHUI KPYT.

18. Tpuronomerpuyeckue QyHKIUH.

19. TpuronomeTrpuieckre QyHKIIUU yTIIOB d U — d.

20. ®opMyIbl CyMMBI U Pa3HOCTH, IBOMHOTO apryMeHTa.

21. ®opMyIbl IPUBEACHHUS.

22. TpUrOHOMETPUYECKHUE YPaBHEHUS.

23. [IpousBoaHas GyHKIIUU.

24. BblunclieHUuEe MPOU3BOIHBIX.

25. [IpumeHeHue npou3BOAHON (QYHKIIHH.
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CamocrosiTenbHast padora

IIpopaboTka TekyIero Marepuana: COCTaBI€HHE KOHCIEKTOB,
npopaboTKa MO KOHCIEKTaM M y4eOHMKaM TEOpPETHYECKOIo
Marcpuala, IIOATrOTOBKA K MPAKTHUICCKUM 3aHATHUAM,
JIOMAIIIHEee pellIeHue 3a/1au.

62

Pa3zpen 2

I'eomerpus

54

Conep:xanue

IIpsiMble ¥ MUIOCKOCTH B IPOCTPAHCTBE

B3auMHOEe  pacrnonokeHue — ABYX ~— IpSAMBIX B
npoctpaHcTBe. [lapamiensHOCTP NOpPSAMOM M IJIOCKOCTH.
[TapamiensHOCTE IIIOCKOCTEN. [lepneHIUKyYIAPHOCTD IIPSIMOU
U IUIOCKOCTH. llepneHauKkynsip ¥ HakJIOHHAsA. YTOJI MEXIy
IpPsIMOM M IUIOCKOCTBIO. JIByrpaHHBI yroia. Yrojl Mexny
IJIOCKOCTSAMHU. lepneHIuKyIIpHOCTh ABYX IIJIOCKOCTEM.

N300pakeHre MpoCTpaHCTBEHHBIX (UTyp.

MHoOrorpaHHuKHu

Bepuunsl, peOpa, rpanu MHOrorpaHHuka. PasBeprka.
MHororpasnssle yrisl. BeITyKiible MHOTOTpaHHUKH.

IIpusma. Ilpsmas u HaxioHHas npusma. I[IpaBuiibHast
npusMma. [lapannenenunen. Kyo.

IIupamupa.  IlpaBunbHas  nupamuza. Y CedeHHas
nupamuaa. Terpasp.

Cummerpuu B KyOe, B Mapajuiejienumnesne, B Npu3sMe U
nupamue.

1,2

1,2
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Ceuenus xy0a, MPU3MBI ¥ TUPAMUJIBI.

[lpencraBneHne O  TPaBHIBHBIX ~ MHOTOTPAaHHHUKAX
(TeTpa’zp, KyO, OKTadaAp, TOJEKAdIP U UKOCAIP).

Tena n MOBepXHOCTH BpalIeHHs

[Mwmaap u koHyc. OcHoBaHME, BBICOTA, OOKOBas

MOBEPXHOCTh, OOpa3zyromias, pa3BepTka. OceBble CeueHUs u 1,2
CEUCHMUSI, TapaJlyIeIbHbIE OCHOBAHHUIO.
[ap u chepa, ux ceuenuss. OOBEM U €ro U3MepeHHe.
dopMmybl o0BemMa KyOa, MPSIMOYTOJIBHOTO
napajuiefienunena, MNpu3Mbl, UWIHHIApa. Popmynsl o0bema
nupamMuabl U KoHyca. DopMyibl IJIOMIATM TMOBEPXHOCTEH
IWINHApa U KoHyca. Dopmyibsl oObeMa Iapa W IUIOIIAIH
cdepsl.
Jleknun 10
1. TlpsiMble B MpOCTpaHCTBE. 2
2. IlnockoctH B IPOCTPAHCTBE 2
3. MHororpaHHUKuU: BUJIbI, CBOICTBA 2
4. Tena u NOBEpPXHOCTH BPAILIECHUS 2
5. TlonHasi MOBEPXHOCTh U 00BEM Tea. 2
IIpakTHyeckue 3aHATHA 22
1. Ky6, napamienenunen. 2
2. Ilpusma. Buas! npusmsl. 4
3. IMupamuna. Bumasr nupamMub. 4
4. TlpencraBineHue o MPaBUIbHBIX MHOTOTPAHHUKAX. 2
5. Hunuuap, KoHyC, map. 2
6. ®opmyiibl o0bvema KyOa, MpsIMOYTOJIbHOTO | 4
napajuiejenunenaa, MNpu3Mbl, [WIAHAPA, MTHPAMHIBI,
KOHYcCa, 111apa. 4
7. @opMyJibl TUIOMIAAN MOBEPXHOCTEH MWIMHAPA, KOHYCA,
chepsl.
CamocTosiTe/ibHAsi padoTa 22
[IpopaboTka TekyIiero MaTepuasia mo KOHCIIEKTaM U y4eOHOU
JUTEpAType; TMOATOTOBKA K TMPAKTHUYECKUM  3aHSATHSM;
JIOMAaIlIHEee peleHue 3a/1ay.
Pa3zgen 3 KomOuHaTopuka, CTATUCTUKA M JIJIEMEHTbI TEOPHH 20
BEPOATHOCTEM
Coaep:xanue
J1eMeHTbl KOMOMHATOPUKHU 1,2
OcHOBHBIE TIOHATHS KOMOWHATOPWUKH. 3agadyd Ha
MOACYET YHCJIA pPa3MEIICHHH, NEePeCTaHOBOK, COYETaHMII.
Pemenne 3amau Ha mepebop BapuantoB. Popmyna OumHOMA
Hprorona. Tpeyronpuuk [Tackans.
JJ1eMeHThI TeOPUH BePOSTHOCTE
CoObITHE, BEPOATHOCTH  COOBITHS, CIOXEHUE U
YMHOKEHHUE BEPOATHOCTEN.
JJIeMEHTBhI MATEMATHYECKON CTATHCTUKH
[IpencraBnenrie  AaHHBIX  (TaONHIBI,  JUArPaMMBbI, 1,2

rpadukn), TeHepajdbHas COBOKYITHOCTh, BBIOOpKA, CpeaHee
apudpmernyeckoe,  menuana. llonarme o  3amadax
MaTeMaTHYECKOW CTaTUCTUKU. PeleHne mpakTHIeCKuX 3a/1a4 ¢
IMPUMCHCHHUEM BEPOATHOCTHBIX MCTOIOB.
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Jleknun 4
1. OcHOBHBIE MOHATHS KOMOMHATOPHKH. 2
2. DneMeHThl TEOpPUM BEPOSTHOCTEH M MaTeMaTHYeCKON 2
CTaTUCTUKH
IIpakTHyeckue 3aHATHSA 10
1. OcHOBHBIE OHATUS KOMOMHATOPHUKHU. 2
2. 3amauum Ha MOJCYET quciia pasmenienui, | 2
IepECTaHOBOK, COYETaHUil, epedop BapHAHTOB.
3. Omnpenenenue BeposatHocT. CiydaifHas BeJIMUMUHA. 2
4. DieMeHTbl MaTEMaTUYECKON CTaTUCTUKU 4
CamocrosiTeibHast padoTa 8
IIpopaboTka Tekymiero wmarepuajga IO KOHCIEKTaM U
yueOHMKaM; JOMaIIHee pelIeHue 3a1ay.

Jlist XapaKTepUCTUKU YPOBHSI OCBOCHHUSI yUeOHOT0 MaTepHralia UCIOIb3YIOTCS eIy oIue
0003HAYEHHUS:

1 — y3HaBaHue (y3HaBaHHE paHee U3yUYCHHBIX 00BEKTOB, CBOMCTB);

2 — penpOTyKTHBHEIN (BBITOIHEHHUE ACATEIBHOCTH TI0 00pasily, MHCTPYKIIUU HITH TIO
PYKOBOJCTBOM);

3 — MPOAYKTUBHBIH (ITAHUPOBAHKME U CAMOCTOSITEIILHOE BBHIITOJIHEHNE ICATEIIEHOCTH,
pelieHre IpoOIeMHBIX 3aa4).

4. YCJIOBUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHOM JTUCIHUIIINHBI

4.1. TpeGoBaHusI K MAaTePHAJIbHO-TEXHUYECKOMY 00ecrnedeHHI0

Peanuzanus mporpammbl yueOHOW TUCIMIUIMHBI MPEAINOIaraeT HajJudyue y4eOHOro
KaOMHeTa MaTeMaTUKHU: MOCaJ0OYHBbIE MECTa MO KOJMYECTBY oOydyaromuxcs; pabodee MecTo
IIPENoAaBaTeIs.

Texuuueckue cpeacTtBa OOyueHHs: KOMIIBIOTEP C JIMIIEH3MOHHBIM IPOIPAMMHBIM
o0ecrieueHrneM U MyJIbTUMEIUNHHBINA TPOEKTOP.

4.2. UuopmannonHoe odecrieyeHue:
Jluteparypa
OcHoBHas JuTEpaTypa
1. AnreOpa u Hayana ananu3a: YueOHuk g 10—I11 ko, cpeguux mkon /
. A. Amumos, FO. M. Konsrun, HO. B. Cugopos u np. — M. : IIpocsemienue, 2017.
2.T'eomerpust 10— 11 : yueO. mns obmeobpaszosat. yupexaenuit / JI. C. AtanacsH,
B. ®@. byty3os, C. b. Kagomues, O I'. [To3usak, U. U.. KOauna. — M.: IIpocsemenne, 2019.

JlonoTHUTe IbHAS JIUTepaTypa

l. Anrebpa ¥ Hayana MareMaTH4eckoro aHammsa: yued. mia  10—I11 ki
obmeobpasosar. yupexaennii /A. H. Koamoropos, A. M. A6pamog, 0. I1. {yaaunsia u ap.;
nox pex. A. H. Konmoroposa. — 17-e n3n. — M. : IIpocsemienue, 2015.

2.3uB b.T. I'eomerpus, nuaaktuyeckue matepuanbl. 10 kmacc yueb. mocobue st
obmeoOpa3oBat. oprauu3anuii : 6a3oBblii U yriuy6n. ypouu / b. I'. 3uB. — 14-e u3n. — M. :
[Ipocsemenue, 2016. — 159 c.

3.3uB b.I'. I'eomeTpus, nuaakruyeckue Matepuansl. 11 kimacc yueO. mocobue s
o0meobpaszoBar. opranmu3anuii : 6a3oBeiid u yriuyon. ypoBuu / b. I'. 3uB. — 14-e u3n. — M. :
IIpoceemenue, 2016. — 128 c.

4. Tkauyk B. B. Maremartuka — abutypuenry. / B. B. Tkauyk.— 18-e u3za., ctepeorurr.
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— M.: MIIHMO, 2018. — 944 c.

5. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEGHOM
JUCIUAITIIMHBI

Owman PITIITY B r. Hmwkuem Tarune, peanu3yrommii MOATOTOBKY MO y4eOHOM
JOUCLMIUIMHE, OOeCHeurBaeT OPraHu3aldi0 U MPOBEIACHHE MPOMEKYTOYHOW aTTecTaluH,
TEKYIIEr0o M HUTOTOBOTO KOHTPOJI JJIsl ONPEIEIECHUS COOTBETCTBMS (WJIM HECOOTBETCTBUS)
WHAUBUAYAIbHBIX 00pa30BaTEeNbHBIX JOCTH)KEHUH OCHOBHBIM TIOKa3aTeNlsM pPEe3yJIbTaTOB
IIOATOTOBKH.

Texylmuil KOHTpOJIbL IPOBOAWTCS IPENOAaBaTeleM B  IIPOLECCE  ITPOBEACHUS
MPAKTUUECKUX 3aHATUH B (oOpMe YCTHOTO OIpoca, AMKTAHTa, MPAKTHUYECKOH paboThl,
KOHTPOJIbHOM pa0OTHI.

OcBoenne y4eOHOW JUCILMIUIMHBI 3aBEpLIACTCS HMTOroBOM arrecTaimeid B (opme
9K3aMEHA, KOTOPYIO TIPOBOJIUT MPETOIaBaTEeNb.

@®opMbI 1 METOIBI IPOMEKYTOYHOM aTTECTAlUK, TEKYIEr0 U KTOTOBOIO KOHTPOJIS 110
yueOHOW JHMCHMIUIMHE pa3padoTaHbl Ha Kadeape eCTECTBEHHBIX HAayK W (U3HUKO-
MaTeMaTHYEeCKOro 0Opa30BaHMs U JIOBOTCS JIO0 CBEICHUS OOYYAIOIIMXCS HE MO3JHEE JBYX
MECSIIEB OT Havaixa 00yueHHs.

Bo BTOpoM cemecTpe 1O JaHHOW IUCHHUIUIMHE IMPOBOAUTCS JK3aMeH. DK3aMeH
NPOBOAUTCS B MUCBMEHHOW (hopMe, CTPYKTypa W COJCPIKAHUE 3aJlaHMH COOTBETCTBYET
CIMHOMY  TOCYIapCTBEHHOMY  9K3aMEHy [0  MaTeMaTUKe Ui BBITYCKHHKOB
0011e00pa30BaTeIbHBIX KO,

Paszpnen Pe3yabTarhl OcHoBHBIE IOKa3aTeJH DopMbl
YueOHOoM (ocBOeHHBbIE YMeEHM S, pe3yJbTaToB KOHTPOJIA
AUCHHUILIMHBI 3HAHUs)
Pazpen 1 i 3HAYEHUE | yMeeT * O)pOHTANBHBIN
Anrebpa MU | MATEMAaTHYECKOU * BBINIOJIHATD | OIIPOC;
Hayaia HAyKH Ul pelleHus | apuMeTHuecKue IeiCcTBHUs
aHaam3a 3a7a4, BOZHUKaOIuX B | Hall qrClIamMHu, CO4eTasd | e yHIUBUIYaAIbHEI
TEOpUM U TMpakTuke; | YCTHRIC W IHCbMCHHBIC | ji yCTHBIM OIPOC;
WHPOTYy M B TO ke | MPHEMEL HaXOAUTh
BpEMs OrPaHUUeHHOCTD | IPHOMMKCHHBIC  3HAYCHHS | o ypcpMeHHbI
pUMEHEHNs BEJIIUYVH I:I [OTPELIHOCTH KOHTPOJIb
MaTeMaTHUYECKUX BbIHCIICHHN (abcomoTHa 1 (IMKTaHTBI o
METOJOB K AaHaJIu3y H OTHOCHTENLHAS); CPABHMBATE TEOPETUIECKOMY
HCCIIEI0BAHMIO YHCJIOBBIC BBIPAXKCHU, MaTepI/Ia.HY);
IPOLIECCOB U siBNeHuii B | °  HAXOAUTh  3HAYCHHMA
npupose u obuectse; | KOPHA, CTENCHH, JTOTapuPMa, | o pnapryyeckas
* 3HAYEHUE IPAKTUKU TPETOHOMETpHACORIX pabora;
BBIDAKCHUM  HAa  OCHOBE
1 BOMPOCOB, | iipenenenms, UCHONB3YS |
BO3HUKAIOIINX B caMOU TpH HeOGXOIMOCTH KOHTPOJIbHaA
MaTeMaTUuKe US| yHcTpyMeHTATBHbIE pabota.
opmupoBanust U | cpencraa; MOJIB30BATHCSA
pa3BUTHA MPUOJIKEHHOM OLIEHKOH
MaTeMaTUYECKOU npu MPAKTHYECKUX
HAYyKH; HCTOPUIO pacuerax;
pa3BUTHUSA MIOHSTHSA | o BEITIOTHSTS
YHCIIa, CO3JIAHNA | ppeoGpazoBanus
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MaTEMaTH4YCCKOI'O
aHaJIM3a,
BO3HUMKHOBCHUA n
Pa3BUTHA TCOMCTPHUH;

i YHUBEpCaIbHBIN
XapaxkTep 3aKOHOB
JIOTHKH
MaTeMaTHYECKHUX
paccyXJIeHUH, ux
MPUMEHUMOCTH BO BCEX
o0nacTax
YEJI0BEYCCKOM
JIeSITENLHOCTH,

N BEPOATHOCTHBIN
XapakTep  pa3jiuyHbIX
MIPOLIECCOB
OKPY’KaIOIIIEr0 MUPA.

BBIPaYKECHHI, TIPUMEHSA
(dbopMyIbl, CBS3aHHBIE CO
CBOMCTBaMHU CTETICHEH,
sorapumos,
TPUTOHOMETPUYECKUX
GbyHKIHIA;

UCTIOJIb3YET MPUOOPETECHHBIE
3HAHUSI W yMEHUS B
MPaKTUYECKOHN J1€ATEIbHOCTH
Y TIOBCETHEBHOM KHU3HU JUISL:

¢ TMPAKTHYECCKHUX PaACUYCTOB

nmo ¢opMynaMm, BKIOYas

bopmybl, coJeprKalne

CTEIICHH, panuKaisl,

sorapudmbl 171
TPUTOHOMETPUYECKUE

GYHKLIUY, UCHONB3YS IpH
HEOOXOIUMOCTH

CIIpaBOYHBIC MaTepUaIbl |

MpocTenmne

BBIYHCIIUTEIbHBIC

YCTpOKHCTBA.

yMeer * ppoHTaTBHBIN
®  BBUHCIATH  3HAYEHHE | OIPOC;
GYyHKIMM 1O 3HAYCHHIO

apryMeHTa IpH DPaslMYHbIX | e yHIUBUTYAIBHEI

criocobax 3a1aHus QyHKIHMH;

*  oOmpeneisiTh OCHOBHBIE
CBOICTBa YHCIIOBBIX
(GYHKIMA, WIUTIOCTPUPOBATH
UX Ha rpadukax;

i CTPOUTH rpadpuku
M3YYEHHBIX GhyHKIHH,
WJUTIOCTPUPOBATD o
rpaduky CBOICTBa

AJIEMEHTAPHBIX (YHKITHIA;

o HCIIOJIB30BATh IIOHSTHC
GYHKIMU U1 ONUCAHUSA H
aHanIn3a 3aBUCHUMOCTEH
BEIIMYHH;

WCTIONIB3YET MPUOOPETEHHBIC
3HaHUS W YMEHUS B
MPAKTHYECKON NeATSILHOCTH
Y TIOBCETHEBHOM KU3HH TSI

® oOmnucaHusa C TOMOLIBIO

GyHKIHIA Pa3IMYHBIX
3aBHCHMOCTEH,
NpeACTaBICHUS ux
rpaduyeckH,

1 yCTHBIN OIIPOC;

* IMCHhMEHHBIHN
KOHTPOJIb
(MMKTaHTBI I10
TEOPETUUECKOMY
Marepuany);

* IpaKTUYeCcKast
pabora;

* KOHTPOJIbHAsA
pabora.

14



HHTEPHPETALNH IPaQHKOB.

yMeeT

* HaxoJIuThb IPOU3BOJHBIE
3JIEMEHTAPHBIX (YHKITHIA;

° HUCIIOJIb30BaTh

HNPOU3BOJHYIO Ul U3yUEHHS
CBOWCTB byHKInH u

* hpoHTANBHBIH
OIIpOC;

* UHAUBHU1yaJIbHbI
W YCTHBIM OMIPOC;

MOCTPOEHUS TPaPUKOB; * MUCbMEHHBII

* TIPUMEHATH NMPOU3BOAHYIO | KOHTPOJIb

s nposeseHus | (IMKTaHTBI 10
MPUOTKEHHBIX TEOPETUYECKOMY
BBIYMCIICHUIA, pelIaTh 3aa4n | MaTepHaiy);
NPUKJIAHOTO XapakTepa Ha

HAXO0/IeHUE HauOOJIBIIETO U | ® IPaKTUYeCKast
HAUMEHBIIIETO 3HAUYCHUS paGOTa;

* BBIYHCIATH B MPOCTEHIINX

ClTy4asiX MJIOMAIH 1 00bEMBI

c HCIOJIb30BAaHUEM | ® KOHTPOJIbHASA
ONpEJIEJIEHHOr0 MHTerpana; | paboTa.
UCTIONB3YET MPUOOPETEHHbIE

3HaHUsI W yYMEHUS B

MPaKTUYECKOHN N1eATEIbHOCTH

Y TIOBCETHEBHOM KU3HH TSI

*  pemieHHS TPUKIATHBIX

3ama4, B  TOM  YHUCIIE
COLIMATbHO-DKOHOMHYECKHUX

u ¢busnyecKux, Ha

HauOObIINE W HAaUMEHBIINE

3HAYCHHs, HAa HAXOXKJICHHE

CKOPOCTH U YCKOPEHHS.

yMmeer * hpoHTaTBHBIN

® pemarh paMOHAIBHBIE, | OMPOC;
MOKa3aTeNbHBIC,

norapuMudeckue, * UHIUBU Ty aTbHBI
TPUTOHOMETPUYECKUE # ycTHBIH ompoc;
YpaBHEHHS, CBOJSIIMECT K

JMHEHHBIM ¥ KBJIPaTHBIM, a e IHCBMEHHBI
TaK¥kKe AHATOTHIHBIE | yoprnoy,
HEPaBEHCTBA U CUCTEMBI, (AMKTAHTEI 1o
. HCIIONB30BATh | TeOPETHIECKOMY
rpaguuecKuii METON | vatepuany);
pelieHus ~ ypaBHEHMH U

HEPABEHCTB, * IpaKTHYECKas

o I/I306pa)KaTI> Ha pa60Ta;
KOOPIMHATHOW  IUIOCKOCTH

peleHns YpaBHECHUH,

HEPABEHCTB M CHCTEM  C | okoHTpONIbHAS
JIBYMSI HEU3BECTHBIMU; pabora.

¢ COCTaBILITb W  peIIaTh
YPaBHCHUA MW HCPABCHCTBA,
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Pasnen 2
I'eometrpus

CBA3BIBAIOIIMEC HCHU3BCCTHBIC
BCIIMYMHBI B TCKCTOBBIX (B
TOM  YHCIIC HpI/IKJ'IaILHBIX)
3agadax.

WCTIONIB3YET MPUOOPETEHHBIC
3HaHUA W yYMEHuUs B
MIPAKTUYECKOHN eSTENbHOCTU
Y IOBCEAHEBHOM JKU3HU JJISL:
. [IOCTPOEHUS u
HCCJIENOBAHMS IPOCTEUIINX
MAaTEMaTUYECKUX MOJIEIICH.

yMeeT
. pacro3HaBath Ha
yepTeKax u MOJIETISX
MPOCTPAHCTBEHHBIC (OPMBI;
COOTHOCHUTh TpPEXMEpHBIC
OOBEKTHl C MX OIHCAHHIMHU,
M300PKCHUSIMU;

® OIIMChIBATh B3aMMHOC

PacCIoOJIOKCHUC TIPAMBIX H
IIOCKOCTEH B IpOCTPaHCTBC,

apryMEeHTUpPOBAaTh CBOU
CYXKICHUS 00 3TOM
PAcCIOJIOKEHUH;

* aHAIN3UPOBATh B
IIPOCTEHIINX CIIy4asx

B3alMHOE pacnosoKeHue
00BEKTOB B ITPOCTPAHCTBE;

* u300pakaTb OCHOBHBIE
MHOTOTPAaHHUKA W KpPYTJIbIe
TeNla; BBIMOJIHATh YCPTEIKH
10 YCJIOBHUAM 3a11ay,

* CTPOUTH npocTeimme
cedeHusi Kyba, TIPHU3MBI,
MUPaMUJIBL;

. pemarb
TUTAHUMETPUYECKIE u
pocTenime
CTEepEOMETPHUECKUE 3aJauu
Ha HaX0XKJIEHUE
T€OMETPUYECKUX  BEITUYHH
(mmH, yrioB, TUTOMIANEH,
00BEMOB);

. HCIOJIb30BaTh npu
peleHun
CTEPEOMETPHUYECKUX  3aj]ad
TUTaHUMEeTpUYecKre (akThl U
METO/IbI;

. TIPOBOJNTH
JI0Ka3aTelIbHbIe

* hpoHTANBHBIH
OIIpOC;

* UHAVBUyaJIbHBI
1 yCTHBIA OIIPOC;

* TMCHbMEHHBIHN
KOHTPOJIb
(TMKTaHTBI o
TEOPETUUECKOMY
MaTepuaiy);

¢ IIpaKTH4YCCKasd

paborTa;

* KOHTpOJIbHAsA
pabora.
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paccyXIeHus B X0J1e
pelreHus 3aaad;

UCTIONIB3YET MPUOOPETEHHBIC
3HaHWSA W YMEHUSI B
MPAKTHYECKOHN MeATSILHOCTH
Y TIOBCEHEBHOM JKU3HU JIJIS:

¢ HCcClIeOOBaHUA

(MomenmupoBaHUs)
HECJIO)KHBIX  MPAKTUYECKUX
CUTyaLMi Ha OCHOBE

U3yYeHHbIX  GopMyln U
CBOMCTB (puryp;

* BBIYUCJIEHUS OOBEMOB H
IUIOIIaed  MOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TN TPHU

peleHun MPAKTHYECKUX

3a1a4,  WCIOJB3ysS  TIpH

HEOOXOAUMOCTH

CIIPABOYHHUKH u

BBIYHCIIUTEIHHBIC

YCTPOMCTBA.
Paznen 3 yMeeT * hpoHTANBHBIH
KombOunaropuka, *  pemars  NPOCTEHLIME | OIPOC;
CTaTHCTUKA u KOMOHMHATOpPHBIC 3a/1a9n
3JICMCHTHI METOAOM Hepe6opa, a TaKXeE * MTHIUBUYaJIbHBI
TCOpUHU C HCIIOJBb30BAHUEM | 1 YCTHBIﬁ Ompoc;
BEPOATHOCTEN W3BECTHBIX (OPMYIT;

® BBIYUCIIATH B IMPOCTEHIINX
CIIyvasix BEPOSITHOCTH
COOBITHI Ha OCHOBE
MO/ICUeTa YKCIia UCXO/I0B;
HCIOJIB3YEeT MPUOOPETEHHBIE
3HaHUA W yYMEHuUs B
MPaKTUYECKOHN N1eATEIbHOCTH
Y IOBCEAHEBHOM JKU3HU JJISL:
. aHanM3a peasbHBIX
YHUCJIOBBIX JTAaHHBIX,
MPEACTABICHHBIX B  BHUIE
ayarpamm, rpaukoB;

* a”anmuza uWHpOpMAIUHU
CTaTUCTUYECKOI0 XapakTepa.

* IMChbMEHHBIN
KOHTPOJIb
(IMKTaHTHI 1o
TEOPETUYECKOMY
MaTepuany);

* [IPaKTHYECKas
pabora.
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