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1. TACIIOPT ITIPOT'PAMMBbI YYEBHOM JTUCIUILINHBI

B/1.04 «MaTtemaTuka»

HporpaMMa JUCHUITIINHBI «MareMmatuka COCTaBJICHA B COOTBETCTBUU C
denepalbHBIM TOCYAAPCTBEHHBIM 0Opa3oBaTenbHbIM cTanaapToMm (mamee DOI'OC) mo
CHEeIUaIbHOCTH cpenHero npodeccrmonansHoro oOpazoBanus 49.02.01 dwusmyeckas
KyJbTypa, YTBEPKICHHBIM IMpHKa3oM MuHUCTepCTBa 00pazoBaHusi U Hayku Poccuiickoii
Oenepanuu Ne 1355 ot 27 okTsi6pst 2014 T.

1.1. Ob6aacTh NpMeHeHUs1 TPOrPaMMBbI

[Tporpamma aucuumianHbl «MarteMaTuka» MpeqHa3HAUYeHa JUIsl BEICHUS 3aHATUH CO
CTyZIeHTaMH O4YHOW (opMbl OOy4YeHHs, OCBaWBAIOIMIMMHU TNPOTPAMMy  IOJTOTOBKH
CIIeMAIUCTOB cpeaHero 3BeHa no cnenuanbHocTh CI1O 49.02.01 dusnueckas KyiabTypa.

1.2. MecT0 AUCHMIUIMHBI B CTPYKTYpe OCHOBHOH mNpo(deccHOHATILHOM
o0pa3oBaTe/IbHOI NMPOrpamMMbl: yueOHas IporpaMMa JUCHMIUIMHBI «MaTteMaTuka» BXOJUT
B Omok «ba3oBble NUCHUIUIMHBD) 00IIE00pa30BaTEIBLHOTO IUKIA. YYEOHBIM IJIAHOM IO
cnenmanbHocTh  49.02.01 @®usnyeckas KyJabTypa MPEAyCMOTPEHO M3yYEHHE JIaHHOU
muciuIuInHbL Ha 1 kypee (1 u 2 cemecTpsl).

1.3. Hean v 3a7aum y4eOHOM TUCHMIIUHBI:

[Iporpamma yueOHOM AuCHUIUIMHBI «MareMaTtukay mpeaHa3HadeHa ISl W3Yy4YeHUs
MaTEeMaTHKH B YYPEXKICHUSAX CPEAHEro MpodecCHOHATBLHOTO 00pa3oBaHUs, PEaTH3YIOIINX
00pa30BaTeNbHYI0 MPOrPaMMy CPEIHEro (IOJIHOTO) 00ImIero oOopa3oBaHusl, MPHU MOJTOTOBKE
KBTM(UIIMPOBAHHBIX PaO0OYUX U CIEIUAINCTOB CPEHETO 3BEHA.

Henab yyeOHOH TUCHUNIMHBI:

OBnajieHre ydalMMHCS MaTeMaTUYeCKUMH 3HAHUSMU U YMEHHUSIMH, HEOOXOIUMBIMU
JUTSI IPOAOIIKEHUST 00pa30BaHMs M1 CaMOOOpPa30BaHUSI.

3amayu y4eOHOM QM CIUIJINHBI:

— OBIIQJICHHUEC YYAIIUMHUCS MAaTEMaTHUYSCKUMHU 3HAHUSIMHU ¥ YMEHUSMU, HEOOXOUMBIMU
JUTSL OCBOCHHUS JUCIMILTUH PO eCcCHOHATBHON MOTOTOBKH;

— pa3BUTHE JIOTUYECKOTO MBINIICHHUS YYalllUXCsl Ha YPOBHE, HEOOXOAMMOM s
Oymy1uieit mpodeccuoHaIbHOMN 1eATeNbHOCTH;

— ¢opMUpOBaHKE TPEJCTABICHUH O MAaTEMATHKE KaK YHHBEPCAIBHOM S3bIKE HAYKH,
CPEICTBE MOJECIUPOBAHUS SBJICHUH U MPOILIECCOB, 00 HIEAX U METO/IaX MaTeMaTUKH.

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

- aneebpauveckas JauHUs, BKIIOYAIONIAs CHCTEMATH3allMI0 CBEJIEHUN O YHCIaX;
M3yueHHE HOBBIX M O0OOIIECHHE paHee H3YYEHHBIX Olepanuii (BO3BEIACHHWE B CTEICHB,
U3BIIEYCHHUE KOPHS, JorapuMupoBaHe, CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC U 00paTHbIE K
HUM); W3yY€HHE HOBBIX BHJOB YHCJIOBBIX BBIPOKEHHH W (OPMYI; COBEPIICHCTBOBAHHUE
MPAKTUYECKUX HABBIKOB M BBIYUCIHUTEIIBHON KYJIBTYpbI, pACIIMPEHUE U COBEPLICHCTBOBAHUE
anredpanveckoro armapara, ¢()OpMHUPOBAHHOIO B OCHOBHOM WIKOJIE, M €r0 MPUMEHEHHE K
pPELIEHUI0 MaTEMAaTUYECKUX U MIPUKIIAAHBIX 33/1a4;

- meopemuxo-QYHKYUOHANbHASL — JUHUA,  BKIIOYAIOIIAs  CHCTEMATHU3aLUI0 |
paciidpeHre CBeleHUH O (YHKIMSX, COBEpIICHCTBOBaHHWE TIpadUUECKUX YMEHUM;
3HaKOMCTBO C OCHOBHBIMH HJEIMH U METOJaMH MaTeMaTH4ecKoro aHajau3a B o0beEMeE,
MO3BOJIAIOIIEM  HCCIIENOBaTh  JJIEMEHTapHble  (QYHKIMM ¥ peliarb  MpoCTeuInne
reoMeTpuyeckue, GU3nYecKue 1 Ipyrue npukiaaHble 3a1a4u;



- JIUHUA YPABHEHUll U HepaéeHCcme, OCHOBAHHAs Ha IMOCTPOCHHM U HUCCIEIOBaHHUU
MaTeMaTHYecKUX  MOAeJNeH, Mepecekamomascs C  anreOpandeckod M TEOPETHKO-
(YHKIMOHATIBHON JMHUSAMH M BKIIOYAIOIAs Pa3BUTHE M COBEPIICHCTBOBAHUE TEXHUKHU
anreOpanyeckux INpeoOpa3oBaHMM JJIsl PEIICHHS YypPaBHEHH, HEPABEHCTB M CHCTEM;
(bopmMHpoBaHUE CLIOCOOHOCTH CTPOUTH U UCCIIEA0BATh MPOCTEHIINE MAaTEMaTHUECKUE MOJICITH
NP PEIICHNH MPHUKIAIHBIX 33134, 33124 U3 CMEXHBIX U CIeIUaIbHbBIX TUCIUILINH;

- ceomempuyecKas — JAUHUsA, BKJIIOYAIONIAs  HArJBSIIHBIE  TPEACTABICHUS O
NPOCTPAaHCTBEHHBIX (Urypax ¥ H3Y4YEHHE HX CBOMCTB, (OPMUPOBAaHHME U pa3BUTHUEC
MIPOCTPAHCTBEHHOTO BOOOpPAXKEHUS, pa3BUTHE CIOCOOOB TE€OMETPUYECKHX H3MEpPEHHIA,
KOOPJMHATHOTO M BEKTOPHOTO METOJOB JUIS PEIICHUS MATeMaTHYECKUX M HPUKIAIHBIX
3ajay;

- cmoxacmuveckas JuHUs, OCHOBaHHAs HAa Pa3BUTHM KOMOWHATOPHBIX YMEHHH,
MPECTAaBICHUN O BEPOSTHOCTHO-CTATHCTUUYECKUX 3aKOHOMEPHOCTSIX OKPY’KaIOIIET0 MHUpA.

Pa3Butne  comep)KaTeNbHBIX  JMHUH ~ CONPOBOXKIACTCS  COBEPIICHCTBOBAHHEM
MHTEJUICKTYaJbHBIX W PEYEBBIX YMEHHH ITyTeM OO0OrameHus MaTeMaTHYeCKOro s3bIKa,
Pa3BHUTHUS JJOTHYECKOTO MBIIIJICHUS.

MaremaTrka siBiseTcss (pyHIaMEHTATIbHONW 00I1e00pa30oBaTeNbHON ITUCIMILITMHON CO
CIIOKMBIIMMCSl YCTOMYMBBIM COZEP)KaHMEM M OOmMMHU TpeOOBAaHMAMHU K MOATOTOBKE
oOyyaromuxcs. Peanmuzanuss oOmmx 1eneil  M3yd4eHHUs MaTeMaTWKU — TPaJUIMOHHO
(dbopMupyeTcs B UeThIpeX HaNpaBICHUSIX — METoAnYecKoe (o01ee mpeacTaBleHue 00 HACSX U
METOAAaX MaTeMaTUKH), HWHTEIUIEKTyaJlbHOE€ pa3BUTHE, YTUIMTAPHO-TIPAarMaTHYECKOe
HarpasjeHue (OBJAJCHWE HEOOXOMUMBIMA KOHKPETHBIMH 3HAaHMSAMH W YMCHHAMH) |
BOCIIUTATEIbHOE BO3JeicTBHE. V3yyeHne MareMaTHKH Kak o001eo0pa3oBaTeIbHOTO
y4eOHOro mpenMeTa 00eceynBaeTCst:

— BBIOOPOM pa3IMYHBIX MTOJIXOA0B K BBEACHUIO OCHOBHBIX OHSTHIA;

— (OpMHPOBAaHMEM CHCTEMBl YYEOHBIX 3aJaHHi, oOecmeumBaromux 3(PQGEeKTHBHOE
OCYIIECTBIICHHE BEIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

— o0oramieHueM CIeKTpa CTWIeH ydeOHOM IeATeNbHOCTH 3a CYET COTJIACOBAHMS C
BEYIIMMH JICATEIIbHOCTHBIMHU XapaKTEPUCTUKAMH BEIOPAHHOH Mpodecchu.

O0mmeoOpa3oBaresibHasi COCTABIIAIOMIAS OTPaKaeTcs B TPEOOBAHMAX K ITOATOTOBKE
00yJaronuxcs B YaCTH:

— oOmei cucTeMBl 3HAaHWW: COJAEPXKATENbHBIC IMPHUMEPHl  HCIOJIb30BAHMS
MaTeMaTHYECKUX UEH U METOJIOB B MPO(ECCHOHATBHON AEATEIbHOCTH;

— YMEHUIA: pa3Iiyue B ypOBHE TPEOOBAHUH K CII0)KHOCTH MPUMEHSAEMBIX aJlTOPUTMOB;

—  TPAaKTUYECKOTO  HWCIOJBb30BaHUS  NPUOOPETEHHBIX 3HAHUH W YMCHHI:
MHJIMBHIyaJIbHOTO Y4€OHOTO OIBITA B MOCTPOCHUH MAaTEMAaTUYECKUX MOJENEH, BBIITOITHEHUH
MCCIIEIOBATEIBCKUX U MPOCKTHBIX PaboT.

Takum 0Opa3om, porpaMMa OpUEHTUPYET Ha MPUOPUTETHYIO POJIb MPOLECCYaTbHBIX
XapaKTepUCTUK y4eOHOH paboThl, 3aBUCAIIMX OT Mpoduis npodecCHoHaNIbHONW MOATrOTOBKHY,
aKIEHTHPYET 3HaYCHUE MOYYEHUs OMbITAa UCTIOIb30BAHMS MAaTEMAaTHKU B COAEPKATEIbHBIX U
npoeCCHOHATIBHO 3HAYUMBIX CHTyallUAX I10 CpPaBHEHHIO C (OpPMaJIbHO-YPOBHEBBIMU
PE3yJIbTATUBHBIMH XapaKTEPUCTUKAMHU OOyUCHHSI.

14. PeKOMEH)IyeMoe KOJIMIE€CTBO YaCOB HA 0CBOCHUE IIPOrpaMMbI:

Buj yueOHoii padoThl KosmnyecTBo yacos
MakcumasibHas yyeOHasi Harpy3ka (Bcero) 248
Oo6s13aTesibHAs ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero), B TOM 156
ymce:
JICKIINA 44
MIPAKTUYECKUE 3aHITUS 112
CamocTosiTesibHAsi padoTa cTy/ieHTa (BCero), B TOM 4ucJie: 92




popaboTKa TEKYIEero MaTepuaa 1o KOHCIIEKTaM U yueOHO!
JUTEepaType

18

MOArOTOBKA K NPAKTHYCCKHUM 3aHATHAM

18

JAOMAIIHCC PCHICHHUC 3a/1a4 1 pra)KHeHHfI

56

Urorosas arrectanus B popme 3auera (1 cemecTp), sx3amena (2
CEeMEeCTD)




2. PE3YJIbTATHI OCBOEHUSI YYEBHOM JUCIIUILIVHBI

Pesynbrarom ocBoeHus 0a30BOM TUCIUILIMHBI SBJSETCS OBJIaJCHHE O0yYalOIIUMUCS
3HAHUSAMU W Yy4eOHBIMU JICUCTBUSMHU, TIO3BOJISIONUMHU TIPUCTYIIUTh K OCBOCHHIO
npodecCHOHAIBHON 00pa3oBaTellbHOM mporpamMMbl 1o crnenuanbHoctd  CIIO  49.02.01
dusnyeckas KyiabTypa.

B pesynbraTe ocBOCHUS AUCIUIUIMHBI 00YYAIOIIUNCS TOJDKEH 3HATh:

— 3HAYEHHE MAaTEeMaTHYeCKOW HAyKH JJIs pPelleHHus 3a/lady, BOSHUKAIOUINX B TEOPUU U
MpaKkTUKe; MIAPOTY M B TO K€ BpPEeMs OrPAaHUYEHHOCTh INPUMEHEHHUS MaTeMaTHYECKUX
METOJIOB K aHaJIM3y U MCCIIEI0BAaHUIO MTPOLIECCOB U SBJICHUI B MPUPOJIE U OOIIECTBE;

—3HAYEHHWE TMPAKTUKU UM BOMPOCOB, BO3HUKAIOIIUX B CAMOM MaTeMaTUKe MJis
dbopMUpOBaHUA U Pa3BUTUS MAaTEMaTHYECKOW HAyKH; MCTOPHUIO PAa3BUTHUSA INOHATHS 4HUCITA,
CO37IaHUsl MATEMAaTUYECKOTI0 aHaIM3a, BOSHUKHOBEHUSI M PA3BUTHUSI TECOMETPUU;

— YHUBEPCAJIbHBII XapakTep 3aKOHOB JIOTMKM MAaTeMaTHYeCKHX pacCyXKIEeHUH, HX
MPUMEHUMOCTH BO BCEX 00JIACTSAX UEIOBEUCCKOU JIEATEIILHOCTH,

— BEPOSATHOCTHBIN XapaKTep pa3InYHbIX MPOILIECCOB OKPYKAIOIIETO MUPA.

B pe3ynbraTe 0OCBOCHHUS TUCIUIUTUHBI O0YYarOIIHICS TOHKEH YMeTh:

— BBITIONHATDh  apU(METHUYECKUE [JEHCTBUS HAJ YHCIAaMHU, COYeTas YCTHhIE H
NUCBMEHHBIE TPUEMBI, HAXOAWTh TNPHONMKEHHBIE 3HAYEHUS BEIMYMH M IOTPEIIHOCTH
BBIUUCIICHHH (a0COMIOTHAS U OTHOCUTENbHAS); CPABHUBAThH YUCIIOBBIC BHIPAKCHHUS;

— HAaXOIUTh 3HAYCHUS KOPHS, CTENEHH, Jorapupma, TPUTOHOMETPHUYECKUX
BBIPQ)KEHUI HA OCHOBE ONPEACTICHHUS, MCIOIb3YsI MPU HEOOXOJUMOCTH MHCTPYMEHTAIbHbIC
CPEICTBA; OJIb30BAThCS MPHOJIMHKEHHOM OIIEHKOW IPH MPAKTHYECKUX pacyeTax;

— BBIMIOJIHATD TPEOOpa3OBaHMs BBIPAKEHHM, NPUMEHSs (OPMYIIbI, CBSI3aHHBIE CO
CBOMCTBaMH CTETICHEH, JIOrapu()MOB, TPUTOHOMETPHUECKUX (PYHKIINIA;

— BBIYMCIIATH 3HaUeHHE (PYHKIMU [0 3HAYEHUIO apryMEHTa IpU Pa3IMYHbIX CIIOCO0ax
3amanus QyHKINY,

— ONpEENsATh OCHOBHBIE CBOWCTBA YHUCIOBBIX (YHKIMH, HIJUTIOCTPUPOBATH HMX Ha
rpadukax;

— CTPOUTHh Tpa(uKH H3YYEHHBIX (DYHKIHMHA, WILTIOCTPUPOBATH MO TpaduKy CBOMCTBA
AIIEMEHTAPHBIX (YHKIIHIA;

— MCIIONIb30BaTh MOHATHE (PYHKIUH JUIS OTIMCAHKS U aHAJIN3a 3aBUCHMOCTEH BEIINYHH;

— HaXOJUTh MPOU3BOIHBIC 3JIEMEHTAPHBIX (PyHKINH;

— HCHOJIb30BaTh TMPOU3BOAHYIO JUISI W3YyYEHHsS CBOMCTB (YHKUMH M TOCTPOCHUS
rpaduKoB;

— MIPUMEHATH TPOU3BOAHYIO JUIS MPOBEICHHUS NMPUOIMKEHHBIX BBIUYMCIICHUH, pEIIaTh
3a71a4M NPUKIIAIHOTO XapaKTepa Ha HaAX0XK/JICHNE HauOOJIBIIEr0 1 HAMMEHBIIIETO 3HAYCHUS,

— BBIYHMCIIATh B TPOCTEHINIMX CiIydasX IUIOMAANM U OOBEMBI C HCHOJIB30BAHHUEM
OIIPEAEICHHOI0 HHTETPaIa;

— pemaTth paluuoHaNbHbIE, MMOKa3aTeIbHbIE, JIOTapu(MUIecKue, TPUTOHOMETPUIECKHE
YpaBHEHUS, CBOASAIINECS K JIMHEHHBIM M KBaJPATHBIM, a TAKXKE aHAIOTUYHBIC HEPABEHCTBA U
CHCTEMBI;

— MCTOJIb30BaTh TpauuecKuii METo/ pelieH:s ypaBHEHUH U HEPAaBEHCTB;

— n300pakaTh Ha KOOPJMHATHOW IJIOCKOCTH PpEIICHUs ypaBHEHHWU, HEPABEHCTB W
CHCTEM C IBYMS] HEU3BECTHBIMU;

— COCTaBISTh M pEUIaTh ypaBHEHHS M HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIC TIPUKJIAIHBIX) 3a/1a9aX;

— pemath TpocTedlnne KOMOWHATOpHBIE 3alaud METOJOM Iiepebopa, a TaKke ¢
UCIIONIb30BaHNEM (OPMYJT KOMOMHATOPHKH;



— BBIUUCIIATh B IPOCTEHUIIUX CiIydasX BEpOATHOCTH COOBITUH Ha OCHOBE IIOJCYETa
41CJIa UICXOMI0B;

— pacrmo3HaBaTh Ha YEPTEXKaX W MOJAEISIX MPOCTPAHCTBEHHBbIE ()OPMBI; COOTHOCHUTH
TpeXMepHbIE OOBEKTHI C UX ONUCAHUAMU, U300paXKEHUAMUY;

— ONMCBIBATh B3aUMHOE DPACIOJIOKECHUE IPSMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE,
apryMEeHTHPOBaTh CBOU CYKJIEHHsI 00 3TOM pacloyIoKEeHUH;

— aHAIM3MPOBATh B MPOCTEUIIMX CIIydasX B3aMMHOE PpACIONIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

— M300pakaTh OCHOBHBIE MHOTOTPAHHUKU U KPYTJBIE TENA; BBIIOIHATH YEPTEXKHU TI0
YCIIOBUSIM 3ajay;

— CTPOUTH MPOCTEHIIINE CeUeHUs KyOa, MPU3MBI, TMPAMUJIBI;

— pemiaTh IUIAHUMETPUYECKHME UM IPOCTEHIINE CTEPEOMETPUYECKHE 3aJauyd  Ha
HaXOXKJCHUE TeOMETPUYECKUX BEJIWYHH (JIIMH, YTJIOB, IUIOIIAeH, 00HEMOB);

— MCII0JIb30BaTh IIPU PEIICHUH CTEPEOMETPUYECKUX 3a/lau IUNIAaHUMETpUUYEeCKUe (DaKThl
U METOJBL;

— IIPOBOJUTH JOKA3aTEIbHbIE PACCYKACHUS B XOJI€ PELICHMS 3a1a4.



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 3a4cT 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.
Panuannas mepa yria.

10. TpuronoMeTpu4eckuil Kpyr.

11. Tpuronomerpuueckue GyHKIUU.

12. ®opmyIibl TPUTOHOMETPHH.

13. TIpousBogHas QyHKIIHH.

14. TlpumeHeHHe MPOU3BOIHOM.

WX RO
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IIpakTHyeckue 3aHATHA
1. JIeiCTBUTEIIbHBIC YUCIIA.

[\ e .}
=

1,2

1,2

10




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.

SR W

ASIN SIS

[N S L YA RN O )
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RN REANDRAEANDND A

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 12
1. TlpsiMble B MpOCTpaHCTBE. 2
2. IlnockoctH B IPOCTPAHCTBE 2
3. MHoOrorpaHHUKH: BUJIbI, CBOWCTBA 4
4. Tena u NOBEpPXHOCTH BPAILIECHUS 2
5. TlonHasi MOBEPXHOCTh U 00BEM Tea. 2
IIpakTHyeckue 3aHATHA 20
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,
KOHYca, 111apa.
7. @opMyJibl TUIOMIAAM MOBEPXHOCTEM LMJIMHAPA, KOHyca, | 2
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
CTaTUCTUKHU
IIpakTH4yeckue 3aHATHSA 8
1. OcHOBHBIE OHATUS KOMOMHATOPHUKHU. 2
2. 3amauum Ha MOJCYET quciia pasmenienui, | 2
NEepeCcTaHOBOK, COUYETaHUH, mepedop BapuaHTOB.
3. Omnpenenenue BeposatHocT. CiydaifHas BeJIMUMUHA. 2
4. DieMeHTbl MaTEMaTUYECKON CTaTUCTUKU 2
CamocrosiTeibHast padoTa 8
IIpopaboTka Tekymiero wmarepuajga IO KOHCIEKTaM U
yueOHMKaM; JOMaIIHee pelIeHue 3a1ay.
Bcero 248

JI1st XapaKTepUCTUKU YPOBHSI OCBOCHHUSI y4eOHOTO MaTepralia UCIIOIb3YIOTCS CIIEeIyIOIINe
0003HAYCHUS:

1 — y3HaBaHue (y3HaBaHHE paHEE U3yUYEHHBIX OOBEKTOB, CBOMCTB);

2 — penpoyKTUBHBIN (BBIOTHEHHUE AEATEIBHOCTHU 10 00pasily, MHCTPYKLUHU WU IO
PYKOBOJICTBOM);

3- HpOI[yKTHBHBIfI (HJIaHI/IPOBaHI/Ie 1 CaMOCTOATCIBHOC BBIITOJIHCHHUEC ACATCIIBHOCTH,
pereHne mpoOIeMHBIX 3a1a4).




4. YCJIOBUS PEAJIM3AIIAU ITIPOTPAMMBI YYEBHOM JJACIHUILINHBI

4.1. TpeGoBaHus K MAaTEPUATbHO-TEXHHYECKOMY 00ecreyeHnIo

Peanuzanus mporpammbl yueOHOW TUCIUIUIMHBL MPEAINOaracT Hajludyue y4eOHOTro
KaOWHETa MaTEeMaTHKHU: TMOCAJ0YHBIE MECTa MO KOJIMYECTBY OOydJaromuxcs; padbodee MecTo
IpernoaaBaTers.

TexHUYeCKuEe CpelncTBa OOYYCHHS: KOMIBIOTEP C JIMIEH3MOHHBIM IPOTrPAMMHBIM
o0ecrieueHrneM U MyJIbTUMEIUHHBINA TPOEKTOP.

4.2. UupopmannoHHoe odecnevyeHme:
OcHoBHasi lUTEpaTypa
1. Anrebpa u Havana aHanuza: YdeOnuk s 10-11 k1. cpemHux mkon /
L. A. Amumos, FO. M. Komsrun, 0. B. Cugopos u ap. — M. : [Ipocsemienune, 2017.
2. T'eometrpus 10-11 : yueb. mus oGmieoOpazoBar. yupexaenuit / JI. C. AtaHacsH,
B. @. byrysos, C. b. Kanomues, O I'. Ilo3nsxk, Y. U.. FOauna. — M.: IIpocsemenue, 2019.

JlonoJIHUTEeIbHAS JTUTEpPaTypa

1. Anrebpa ®W Hayaja MareMmaruueckoro anamusa: y4e6. mgma  10-11 k.
obmeoOpasosar. yupexaenuit /A. H. Kommoropos, A. M. A6pamos, 1O. I1. lyaaumbs u 1p.;
nox pea. A. H. Konmoroposa. — 17-e uza. — M. : IIpocsemenue, 2015.

2.3uB Bb.T. I'eomerpusi, nuaaktuyeckue matepuainbl. 10 kimacc yueO. mocobOue st
o0meobpasoBar. opranu3anuii : 6a30Beiid ¥ yrinyon. ypoBuu / b. I'. 3uB. — 14-e u3n. — M. :
IIpocemenue, 2016. — 159 c.

3.3uB b.I. I'eomerpus, aumakTudyeckue marepuaibl. 11 kmacc ydel. mocoOue ist
obmieoOpaszoBar. opranu3anuii : 6a3oBeiil U yrryon. yposau / b. I'. 3uB. — 14-e u3n. — M. :
[Ipocsemenue, 2016. — 128 c.

4. Tkauyk B. B. Marematuka — abutypuenty. / B. B. Tkauyk. — 18-¢ u3a., crepeoTHiL.
—M.: MIJTHMO, 2018. — 944 c.
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5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOI
JUCLUIIMHBI

Oumman PITIIY B r. Hwkaem Tarwie, peanusyromuid TOATOTOBKY IO y4eOHOM
JTUCIHILTAHE, OOECIeurnBaeT OPraHU3alMi0 M TPOBEIACHHE MPOMEKYTOYHOW AaTTeCTaIluH,
TEKYIIEr0 UM WTOTOBOTO KOHTPOJIA AJS ONpPENENICHUS COOTBETCTBHSI (MJIM HECOOTBETCTBUS)
WHANBUIYAIBHBIX 00pa30BaTENbHBIX JIOCTMKEHWH OCHOBHBIM TIOKA3aTeNIsIM PE3yJIbTaTOB
MOJITOTOBKHU.

Tekymmit KOHTPOJL MPOBOAMTCS TMpENojaBaTeleM B Mpolecce MPOBEACHUS
MPAKTHYECKUX 3aHATHH B (opMe YCTHOTO OIpoca, AMKTAHTa, MPAKTHUYECKOH paboThI,
KOHTPOJIbHOM paboThI.

OcBoeHne y4eOHOW JUCIMIUIMHBI 3aBEpIIACTCS HMTOTOBOW aTTecTalmeil B Qopme
9K3aMEHa, KOTOPYIO IIPOBOJUT IIPENOJABATENb.

DopMBI U METOBI IIPOMEKYTOYHOM aTTECTALUH, TEKYILEro U UTOTOBOTO KOHTPOJIA 110
y4eOHOH aMcuUIUIMHE pa3paboTaHbl Ha KageApe ecCTECTBEHHbIX HAayK M (HU3UKO-
MaTeMaTHYECKOro 00pa3oBaHUs W JAOBOJSATCS /10 CBEIEHHs OOYYarOIIUXCs HE MO3JHEE IBYX
MECSIIEB OT Hayana o0yueHMs..

Bo BTOopoMm cemecTpe 1O JaHHOMW MAMCLUIUIMHE IPOBOIUTCS BK3aMEH. OK3aMeH
IIPOBOJUTCS B INHUCBMEHHOM QopMme, CTpYKTypa U COJAEpXkKaHHUE 3aJaHUN COOTBETCTBYET

€AMHOMY  TOCYJapCTBEHHOMY  JK3aMEeHy [0  MaTeMaTHKe Uil  BBINYCKHHKOB
0011e00pa3oBaTeNbHbBIX IKOJ.
Paznen PesyabTatsl OcHOBHBIE MOKA3aTeJN Dopmbl
yueOHO (ocBOEHHBbIE YMEHUs, pe3yabTaToB KOHTPOJIA
AUCHHUILIMHBI 3HAHUS)
Paszpen 1 . 3HAUYCHUE | yMeeT * ppoHTaTBHBIN
Axnre6pa U | MaTeMaTU4YeCcKon . BBITIOJTHATD | OTPOC;
Ha4dajia HayKd JUId pCHICHUS apI/I(I)MeTI/I‘{eCKI/Ie HeﬁCTBHﬂ
aHaJIn3a 3a/1a4, BO3HUKAOIUX B | HAl quCJIaMH, CO4eTad | e UHOAUBUAYAIbHEI
TEOpUM W TpakTuhke; | YCTHBIC M IHCBMCHHBIC | j1 yCTHBIN ONpOC;
MHPOTYy M B TO ke | PHEMBL HaxOJUThb
BpeMsl OrPaHHYeHHOCT | IPHOTKEHHBIE  SHAYCHUSA | o ycpMeHHBLH
NpHMEHERHS BEIMTHH M TIOTPEMIHOCTH | yonrpons
MaTeMaTHUYECKUX BEIHCIICHHI (abcomoTHad U (IMKTaHTBI o
METO/IOB K aHallu3y U OTHOCHTENIEHAL); CPaBHUEATE TEOPETUUECKOMY
HCCIEIOBAHMIO YHCIIOBBIC BBIPAKCHUS; MaTeprary);
TIPOLECCOB U ABIeHUi B | ° HaXOAMTh  3HAYCHHA
NpUpoJie U obwiecTse; | KOPHA, CTCTCHH, OTapHdMA, | o pnapryyeckas
* 3HAYCHUE NPAKTHUKHU TPHTOHOMCTPHHCCKHX pabora;
BBIPpAXKCHUN Ha OCHOBE
" BOTIPOCOB, | onipenenenns, UCHONb3Yd |
BO3HHMKAIOWMX B CAMOH | 11,y HeOGXOIUMOCTH KOHTpPOJIbHAA
MaTCMaTHKC AL | yncrpymenTanbHbIe pabora.
(opmuposanus 1| cpencrsa; I10JIB30BATHCS
PasBHTHA IpUOIHKEHHON OLIEHKOMH
MaTeMaTH4YeCKOM pu IPAKTHYECKUX
HayKH; HCTOPHUIO | pacuerax;
pa3BUTHUS TIOHSITUSA | o BBITOTHSTE
qucia, CO3MAHUA | npeobpasoBanms
MATEMATHECCRONO BBIPAXKEHHUIA, HPUMEHSIS
aHalusa, (dbopMyIibl, CBS3aHHBIE CO
BO3HMKHOBCHH M | cpolicTBamMu CTCIICHEH,
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Pa3sBUTHA TCOMCTPHHU,

o YHUBEPCAJIbHBIN
XapakTep 3aKOHOB
JIOTUKU
MaTeMaTHYECKUX
pacCykJIeHH, 170
MIPUMEHUMOCTH BO BCEX
o0macTax
YeJI0BEUYCCKOU
JIeSTEIILHOCTH,

i BEPOATHOCTHBIN
XapakTep  Pa3IMYHbBIX
IIPOLIECCOB
OKPY’KaOIIEro MUpa.

norapumoB,
TPUTOHOMETPUYECKUX
(hyHKIIHI;

UCIIOJIb3YET MPUOOPETEHHbIE
3HaHUsI W yMEHUS B
HNPaKTUYECKOH eSTEeNbHOCTH
Y TTOBCEIHEBHOM KU3HU IS

* MPaKTHYECKHX PacueToB

mo ¢opMylaMm, BKJIOYas

bopMyIIBI, coJiepIKaIme

CTEIEHH, panuKansbl,

sorapudmel 71
TPUTOHOMETPUYECKUE

(GYHKIMHM, WCTONB3yS TIpH
HEOOXOIUMOCTH

CIpaBOYHbIE MaTepuaibl |

mpocTenmue

BBIYHCITUTEIHHBIC

YCTPOICTBA.

yMeer * (O)pOHTATIBLHBII
o BBIYHCIISITH 3HQYCHMUC | OIIPOC;
GYyHKIIMM 1O 3HAYCHHIO

aprymeHTra Iipyu pasjInyHbIX ® UHIUBUYaJIbHBI

crioco6ax 3a1aHus QyHKINHN;

1 YCTHBIN ONPOC;

*  OmpeneisiTh OCHOBHBIC

CBOMCTBA YHCJIOBBIX | ® TUCbMEHHBIN
GyHKUMH, WILTIOCTPUPOBATH | KOHTPOJIb

MX Ha rpadukax; (AMKTaHTHI 10
. CTPOUTH rpaduku | TEOPETUIECKOMY
W3yUYEHHBIX byHKUIUH, | MaTepHUaly);
WJUTIOCTPUPOBATH o

rpaduky CBOWCTBA | ®[paKTHYCCKast
3JIEMEHTAPHBIX (PYHKIUH; pabora;

*  HCIOJIb30BaTh TIOHATHE

GYHKIMU Ui ONMUCAHUS W | ® KOHTPOJIbHAS
aHanu3a 3aBHCUMOCTEHN | paboTa.
BEJIMYHMH;

HCTIONIB3YET MPUOOPETEHHBIC

3HaHWS W YMCHUSA B

MPAKTHYECKON NeATCILHOCTH

Y TIOBCETHCBHOMW KHU3HH IS

* ONUCaHUS C IOMOIIBIO

byHKIHIA Pa3IMYHBIX

3aBHUCHMOCTEH,

MPEICTaBICHUS ux

rpadudeck,

HHTEPHPETALNH IPaQHKOB.

yMeeT * hpoHTATBHBIHA
* HaxoAUTb IPOM3BOJAHBIE | ONPOC;

16



AJIEMEHTAPHBIX (YHKITHIA;

° HUCIOJIL30BATh
HNPOU3BOJHYIO Ul U3yUEHHUSI
CBOMWCTB byHKInH "
MOCTPOCHUS TPahUKOB;

* MPUMEHATH TPOU3BOJIHYIO
IS MIPOBEICHHUS
PUOIMKEHHBIX
BBIYMCJICHHI, PeIIaTh 3a]a4u
MPHUKJIATHOTO XapakTepa Ha
HaXOK/I€HNE HanOOJIBIIETO U
HaUMEHBIIIEr0 3HAYEHMS

® BBIYUCJIATH B TIPOCTEHIITNX
ClIy4asx IJIOMAad U O0BEMBI
c WCIOJIb30BaHUEM
OTIPE/ICTICHHOTO MHTETPaa;

UCIOJIB3YEeT MPUOOPETEHHBIE
3HaHUS W YMEHUs B
MPAKTHYECKON MesATeLHOCTH
Y TIOBCETHEBHOM KU3HH TSI
*  pemieHHs TPUKIATHBIX
3agady, B  TOM  4YHCIe
COLIMATbHO-DKOHOMHYECKHUX

u (buznyecKux, Ha
HauOObIINE U HAaUMEHBIINE
3HAYCHHs, HAa HaXOXICHHE
CKOPOCTH U YCKOPEHHS.

* UHAWBHUIyaJIbHbI
1 yCTHBIN OIpoC;

* TUCEMEHHBIN
KOHTPOJIb
(AUKTaHTBI o
TEOPETHUUECKOMY
MaTepuany);

¢ IIpaKTHYCCKasd

paborta;

* KOHTPOJIbHAsA
pabora.

yMeer
® pewarb palnUOHAIbHBIE,
NOKa3aTeJbHbIC,
norapuMudIecKue,
TPUTOHOMETPUYECKUE
ypaBHEHHUs, CBOJISIIUECT K
JTMHEUHBIM U KBaJIpaTHbIM, a
TaKXE AHAJIOTUYHBIC
HEPaBEHCTBA U CUCTEMBI,

. UCIIOJIb30BaTh
rpapuuecKuii METOJ
pelIeHusl  ypaBHEHMH |
HEPaBEHCTB;

. n300paxartb Ha
KOOP/IMHATHOH  IUIOCKOCTH
perieHns ypaBHEHUH,
HEPaBEHCTB M CHCTEM C
ABYMsI HCU3BCCTHBIMU;

®* COCTaBIATH M pelIaTh
YpaBHEHUSI U HEPABEHCTBA,
CBSI3BIBAIOIIME HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B
TOM YHUCJIC TPHUKJIATHBIX)

* h)pOHTATBHBII
Ompoc;

* UHAWBU1yJIbHBI
1 yCTHBIN OIIPOC;

* IMCHbMEHHBIN
KOHTPOJIb
(IMKTaHTHI 1o
TEOPETUYECKOMY
MaTtepuany);

* [IpaKTHYeCcKas

pabora;

* KOHTPOJIbHAS
pabora.
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Paznen 2
I'eomeTpus

3aJavax.

UCIOJIB3YET MPUOOPETEHHBIE
3HAHUSI W yMEHUS B
MPaKTUYECKOHN JIeATETbHOCTH
Y IOBCEHEBHOM JKU3HU JIJISL:
. MOCTPOEHUS U
HCCIIETIOBAHUS TPOCTEUIINX
MaTeMaTUYECKUX MOJIEIICH.

yMeer
. pacrio3HaBaTth Ha
yepTexax u MOJIETISIX
MPOCTPAHCTBEHHBIE (OPMBI;
COOTHOCHUTh TPEXMEPHBIC
OOBEKTHI C MX OIHCAHHIMHU,
M300paKCHUSMU,

*  ONHUCHIBATH  B3AMMHOC
pacroyioKeHHe TPSMBIX U
IUTOCKOCTEN B MPOCTPAHCTBE,

apryMEHTUPOBATh CBOU
CYXKJICHUS 00 3TOM
PacroJIOXKCHHH;

* aHAIM3HPOBATh B
MPOCTEHIINX CITyJasix

B3aMMHOC PaCIIOJIOXKCHUC
00OBEKTOB B IIPOCTPAHCTBE,

hd 1/1306pa>1<aTL OCHOBHBIC
MHOTOT'paHHHUKU W KPYTJIbIC
TCJa; BBIIIOJIHATH YCPTECKU
I10 yCJIOBUSAM 3a4a4;

* CTPOUTH npocTeiiue
cedyeHus: Kyba, TPU3MBI,
MUPAMUJIBL;

. peuiarb
TUTAHUMETPUYECKUE u
pocTenime
CTepEOMETPHYCCKHE 3aJadu
Ha HaX0XKIIEHUE
TFE€OMETPUYECKUX  BEJIMYUH
(nmuH, yIJIOB, IUIOLIANEH,
00BEMOB);

. WCIOJIb30BATh npu
peleHnn
CTEpEOMETPUYECKUX  3ahay
IUIaHUMETpHUUYecKre (akThl U
METO/IbI;

. MPOBOJIUTH
JIOKa3aTeabHbIe
paccyXJIeHus B X0

pelieHus 3aaadg;
HCIOJIB3YEeT MPUOOPETEHHBIE

* hpoHTaTBHBIN
OIIpoc;

* UHAWBHUIyaJIbHbI
1 yCTHBIN OIpoC;

* TUCHMEHHBIN
KOHTPOJIb
(MTMKTaHTBI o
TEOPETHUECKOMY
MaTepuainy);

¢ [IpaKTHYCCKasd

paborta;

* KOHTPOJIbHAsA
pabora.
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3HaHUA n YMEHUA B
Hp&KTPI‘-ICCKOﬁ JACATCIBbHOCTHU
n HOBCCI[HCBHOﬁ KHU3HHU OJIA:

¢ HCClIeOOBaHUA

(MomenmupoBaHUs)
HECJIOKHBIX  IPAKTUYECKUX
CUTyaLMil Ha OCHOBE

U3yYeHHbIX  GopMyln U
CBOMCTB (uryp;

* BBIYUCIIEHUS OOBEMOB H
mJomaaei MMOBEPXHOCTEHN
IPOCTPAHCTBEHHBIX TN NPHU

pereHnn MIPAKTUYECKUX

3a7ad4, HCIIONB3YSI npu

HEOOXOIMMOCTH

CIIPABOYHUKH u

BBIYKCIIUTEIBHbBIC

YCTPOUCTBA.
Paznen 3 yMeeT * hpoHTANBHBIH
Komb6unaropuka, ° pemiaTh  IPOCTEHIIME | OIpoC;
CTAaTHCTHKA u KOMOWHATOPHBIE 3aJ1a9n
3JICMCHTHI METOIOM Hepe60pa, a TaKXe * MTHIUBUYaJIbHBI
TCOpUHU Cc HCIIOJB30BAHUEM | 1 YCTHbIﬁ OIpoc;
BEpOSITHOCTEM W3BECTHBIX (OPMYIT;

® BBIYUCIATH B MPOCTEHIINX
CIIy4asx BEPOSITHOCTH
cOOBITHI Ha OCHOBE
MO/ICUeTa YKCIIa UCXO/I0B;
UCTIONB3YEeT MPUOOpETEHHBIE
3HaHUA W YMEHuUs B
MPaKTUYECKOHN NI€ATEIbHOCTH
Y IOBCEAHEBHOM KU3HU JJISL:
. aHanM3a peasIbHBIX
YHUCJIOBBIX JTAaHHBIX,
NPEICTaBIEHHBIX B  BHJIE
JMarpamm, rpaguKoB;

* a”amuza uHpOpMAUH
CTaTUCTUYECKOI0 XapakKTepa.

* IMChbMEHHBIN
KOHTPOJIb
(MMKTaHTBI o
TEOPETUYECKOMY
MaTepuany);

* IpaKTHYeCKast
pabora.
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