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IlnauupyemMble pe3viabTATLI H3VIEHUS Y4eOHOro npeamMera «MareMaTuka
B 7 -9 KJaccax
JIMYHOCTHBLIE PE3VYJIbTATHBI

JInyHOCTHBIC PE3YyIbTaTbl OCBOCHUA MMPOTpaMMBbI yqe6H0r0 npeamMeTa

«MaremaTHKa» XapaKTepU3yTCs:

1. ITaTproTHYECKOE BOCIUTAHUE:!

IIPOSIBJIEHUEM MHTEpECa K MPOIIJIOMY M HACTOSIILIEMY POCCUMCKONH MaTEMAaTUKH, LIECHHOCTHBIM OTHOIIEHUEM
K JJOCTHKEHUSIM POCCUICKMX MaTeMaTHKOB U POCCUHCKOM MaTeMaTH4eCKOH LIKOJIbI, K MCII0JIb30BAaHHIO
9THUX JOCTHKEHUH B IPYTUX HayKaX U NPUKIAJHBIX chepax.

2. I'pak1aHCKO€E U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJIHEHHUIO 00sI3aHHOCTEN TpaskAaHNHA U peallu3aliiy ero 1pas, PeICTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHHPOBAHUS PA3IMUHBIX CTPYKTYP, ABICHHUH, TPOLEIYp TPaXKIaHCKOTO
o01iecTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K 00CYKICHUIO AITHYECKHUX MPO0IIeM, CBSI3aHHBIX C
[IPaKTUYECKUM

IIPUMEHEHUEM JOCTHKEHUN HayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX IPUHLIUIIOB B
NesTeNbHOCTH YYEHOTO.

3. Tpynosoe BocnuTaHue:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUH NMPAKTHUECKUX 3a]jauy MaTeMaTHUeCKOW HalpaBIeHHOCTH,
OCO3HaHMEM BaKHOCTU MAaTEMaTUYECKOIO

00pa3oBaHMs HA MPOTSHKCHUN BCEH KU3HU JUTS YCTICUTHOM MPO()eCCHOHAIBHON ACATEIBHOCTH U PAa3BUTHEM
HEOOXOMMBIX YMEHHI; 0CO3HAHHBIM BEIOOPOM M IOCTPOCHHEM MHIUBUAYAILHONW TPAEKTOPUHN 00pa30BaHuUs
Y J)KU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

4. DcTeTnyeckoe BOCIIUTaHUE:

CHOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUSATHIO

MaTeMaTHYeCKUX 0OBEKTOB, 3ajiay, peIICHHH, pPacCyX AeHUH; YMEHHIO BUJIETh MaTeMaTHUYECKHe
3aKOHOMEPHOCTH B HCKYCCTBE.

5. LleHHOCTH Hay4HOTO MTO3HAHMSL:

OpHEHTAIMel B 1eATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HaYUHBIX IPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPO/IbI U 00LIeCTBa, TOHUMaHUEM MaTEMaTHUYECKON HAyKH Kak
cdepbl UeT0BEUECKOH 1eATEeIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JJIS1 pPa3BUTHS LIMBUIN3ALINY;
OBJIaJICHUEM S3BIKOM MaTEMaTHKU U MaTEMaTU4YECKON KyJIbTYpOH KaK CpEACTBOM MO3HAHUS MHUPA;
OBJIaJICHHEM MTPOCTEHIIIMMH HaBbIKaMU UCCIIEI0BATEIbCKOM

NESATENBHOCTH.

6. dusnueckoe BocuTaHue, POPMHUPOBAHUE KYIBTYPhI 310POBbSI U IMOIIHO-

HAJIBHOTO 0JIarONOTy4Hs:

TOTOBHOCTBIO IPUMEHATh MATEMaTUUECKHE 3HAHUSI B MHTEPECAX CBOETO 370POBbsI, BEIEHUS 3J0POBOIO
oOpasa >KHU3HH (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U OT/IbIXa, peryispHaspu3ndeckas
aKTUBHOCTH); CHOPMHPOBAHHOCTHIO HaBbIKa pediiekcuu, IpU3HAHUEM CBOETO MpaBa Ha OUIMOKY U TaKOTO
e TpaBa JAPYyroro yeaoBeka.

7. DKOJIOTUYECKOE BOCIIUTAHUE:

OpHEHTaIel Ha MPUMEHEHHEe MaTeMaTHUYeCKUX 3HAHUH JUIs pellieH s 3a/1a4 B 00JIaCTH COXPaHHOCTHU
OKpY>KaIOILEl Cpe/ibl, IIIAHUPOBAHUS MOCTYNKOB U OLIEHKU MX BO3MOKHBIX MTOCIEACTBUM JUIsl OKPY’KaOLIEN
Cpezbl; OCO3HAHUEM III00aIBHOTO XapaKTepa SKOJIOTHYECKUX MPOo0JieM U IyTell ux pemeHus. JImanoctHsie
pe3ybTaThl, 00ECIIEYNBAIOIINE aITANITALNI0 O0YYAIOIIEroCs K U3MEHSIOIUMCS YCIOBHSM COLIMANBHOMN U
IPUPOJHOM Cpeibl: TOTOBHOCTBIO K JIEHCTBUSAM B YCIIOBUSIX HEONPEAEIEHHOCTH, TOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUUECKYIO IeATEIbHOCTh, B TOM YHMCIIE YMEHUE YUUThCA y JPYTUX JIOJEH,
IPUOOPETaTh B COBMECTHOM JESITEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIUH U3 OMbITA APYTHX;
HE00XO0AUMOCTBIO B ()OPMHUPOBAHUY HOBBIX 3HAHUH, B TOM yHciie (OPMYJINPOBATh UJIEH, IOHATHS,



TUIIOTE3bI 00 00BEKTAX U SBJICHUSAX, B TOM YHCJIE paHEE HE U3BECTHBIX, OCO3HABATH JE(DUITUTHI
COOCTBEHHBIX 3HAHWIM M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pa3BUTHE; CITOCOOHOCTHIO OCO3HABATh
CTPECCOBYIO CHTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAITUIO KaK BBI30B, TPEOYIOMIN KOHTPMED,
KOPPEKTHPOBATh MPUHIUMAEMEBIE PEIICHHSI U JEHCTBHS, POPMYIHPOBATH M OIEHUBATH PUCKH U TIOCIIEICTBHSI,
(hOpMHUPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3YJIbTATHI

MeTtanpeMeTHbIE pe3yIbTaThl OCBOSHHS MPOTPaMMbl y4eOHOTO MpeaMeTa «Anredpay XapakTepu3yrTcs
OBJIAJICHUEM YHUBEPCAIbHBIMHU MTO3HABATEILHBIMU ACHCTBUSAMH, YHUBEPCATHHBIMH KOMMYHUKATUBHBIMH
JEHUCTBUSIMHU ¥ YHUBEPCATbHBIMU PETYJISITUBHBIMU JCHCTBUSMH.

1) YHuBepcanbHbIE TO3HABATEIBHBIE ICUCTBUS 00eCIIeunBarOT (POPMUPOBAHKE 0a30BBIX KOTHUTHBHBIX
MIPOIIECCOB 00yYarOmMMXcs (OCBOCHUE METOJIOB ITO3HAHKS OKPYXKAIOIIET0 MUPA; MPUMEHEHHE JIOTHYECKHX,
HCCJIeIOBATENLCKUX OTEpaIvii, yMeHHI paboTaTh ¢ HH(OpMaIuei).

bazoBbie mornueckue AEMCTBUS: BBIABIATH U XapaKTEPU30BATh CYIIECTBEHHbBIE TPU3HAKH MAaTEMaTHYECKUX
O00BEKTOB, MOHATHH, OTHOIICHUH MEXIY MOHITHIMH,

(hOopMyIIMPOBATh OTPECIICHUS MTOHITHIA; YCTAHABIINBAThH CYIIECCTBCHHBIN

MPU3HAK KJIacCU(HKAIIMN, OCHOBAHUS JJII 0000IICHUS U CPAaBHEHUS, KPUTEPUHU IIPOBOIUMOTO aHAJIN3a;
BOCIPUHUMATh, JOPMYITUPOBATH U PEOOPA30OBLIBATH CY)KJICHUS: YTBEPIUTEIbHbBIC U OTPULIATEIIbHEIE,
eIMHUYHbIE, YaCTHEIE U OOIIIHUE;

YCIIOBHBIEC; BBISBIISATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOpEUHs B (paKkTaxX, JaHHBIX,
HAOJIIOICHUSX U YTBEPXKACHUSIX; TIPEIJIaraTh KPUTSPUH JIJISL BBISIBIICHHUS 3aKOHOMEPHOCTEH 1
MIPOTUBOPEYUH; J€IaTh BHIBOJIbI C UCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, IETYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIFOUSHUH M0 aHaJIOTUM;, pa30oupaTh JOKa3aTeIbCTBA MATEMATHUECKUX
YTBEPKICHUH (MPSAMBIEH OT MPOTHUBHOTO), MPOBOJUTH CAMOCTOATEILHO HECIIOXKHBIE I0Ka3aTEIhCTBA
MaTeMaTUu4ecKuX (PakToB, BEICTPAUBATh apTryMEHTAIMIO, IIPUBOIUTEH IPUMEPHI U KOHTPIIPUMEDHI;
000CHOBBIBaTh COOCTBEHHBIE PACCYKIEHUS; BEIOUPATh CIIOCO0 pelieHus yueOHoil 3a1auu (cpaBHUBATh
HECKOJIbKO BApHAHTOB pEIlIeHHs, BEIOUpaTh Hanbosee MOAXOASIIUN C YIETOM CAaMOCTOSITENTEHO
BBIICTICHHBIX KPUTEPHEB).

bazoBble nccienoBaTenbCKUe JEHCTBUS: UCIOJIB30BAaTh BOMPOCHI KaK UCCIIEI0BATENbCKUIM HHCTPYMEHT
MO3HaHMS;(DOPMYITUPOBATH BOIIPOCHI, PUKCUPYIOITHE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATEIHLHO
yCTaHaBIMBATh UCKOMOE U JJaHHOE, (P OPMHUPOBATH TUIIOTE3Y, apTYMEHTUPOBATH CBOIO MO3UITHIO,

MHEHHE; POBOJUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IIJIAHY HECJIOKHBIH

AKCIIEPUMEHT, HEOOJIBIIIOE MCCIIEIOBAHNE IO YCTAHOBIICHHUIO

0COOEHHOCTEH MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 00BbEKTOB

MEXIy cO0O0M; CaMOCTOSATENBHO (POPMYIUPOBATH 0000IIEHHUS U BBIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0ICHUS, UCCIIEIOBAHUS, OLICHHBATD

JOCTOBEPHOCTbH MOTYYCHHBIX PE3YIIbTATOB, BHIBOJOB U 0000IIEHHI; MPOTHO3UPOBATH BOZMOYKHOE Pa3BUTHE
mporiecca, a Takyke BBIJIBUTATh

MIPEATIONOKEHHS O €r0 PA3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabota ¢ napopManmeii: BBISBIATS HEOCTATOYHOCTh M H30BITOYHOCTh HH(OPMAIIHH, TAHHBIX,
HEOOXOMMBIX JUIsI pEIICHUS 3a/1a4H; BIOUPaTh, aHAM3UPOBATh, CHCTEMAaTU3UPOBATh M HHTEPIIPETUPOBATH
nH(OpPMAIIHIO Pa3IMYHBIX BUOB U (DOPM MpeacTaBIeHUs; BEIOUpaTh GopMy mpeacTaBieHus nHGopManuu u
WUTIOCTPUPOBATH pellaeMble 3a7a4ui CXeMaMHt, AuarpaMMaMu, HHOU rpadukoil 1 uX KOMOMHAIIMSIMH,
OILICHUBATh HAAEKHOCTh MH(DOPMAIIMY IO KPUTEPHSIM, MPEATIOKEHHBIM YIHTEIEM WK CHOPMYITHPOBAHHBIM
CaMOCTOSTEIBHO.

2) YHuBepcalbHbIe KOMMYHUKATHBHBIC IEUCTBUS 00ECIIEYNBAIOT CHOPMHUPOBAHHOCTD COITUATBHBIX
HaBBIKOB O00yYarOIINXCS.

OO6menue: BocnpuHUMATh U OPMYITUPOBATH CYXKJICHHUS B COOTBETCTBUU C



YCIOBHMSIMU M LIETSIMH OOIIEHUS; ICHO, TOYHO, TPaMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 110 XOAY PEIIECHUS 3a/1a4l, KOMMEHTUPOBATh OJyYEHHBIN
pe3yibTaT; B X0/1€ 00CYXkIE€HU 3a/1aBaTh BOIIPOCHI I10 CYIIECTBY 00CYKAaeMOM TeMBI, IPOOIIEMBI,
pelaeMoil 3a1a4u, BbICKAa3bIBATh UJIEH, HALIEJICHHbIE HAa TIOMCK PELIEHMS]; COIIOCTABIISATh CBOU CY)KJEHUS C
CYXACHUSIMU IPYTMX yJYaCTHUKOB Juajora, OOHapyKuBaTh pa3inuue

M CXOJICTBO MO3HILIMI; B KOPPEKTHOH (hopme PopMyTUpOBaTh Pa3HOTIIACHUS, CBOM BO3PaXKEHHS,
IIPEJICTABIIATh PE3YJbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEJOBAHMUSI, IPOEKTA; CAMOCTOSATEIBHO
BBIOMPATh (JOPMAT BBHICTYTUICHHS

¢ yu4€ToM 3ajiau Mpe3eHTAlUU 1 OCOOEHHOCTEHN ayAUTOPUH.

CoTpyaHMYECTBO: IOHUMATh U MCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHONW U MHIAUBHIyaIbHON pabOThl U
peleHny y4eOHbIX MaTeMaTHYECKUX 3aJay; IPUHUMATH 1I€JIb COBMECTHOM JesITeIbHOCTH,
TUTAHUPOBATHOPTraHU3AIMIO COBMECTHOM pabOThI, paclpeAessTh BUbI padOT, TOTOBAPUBATHCS, 00CYKIATh
MPOIIECC U pe3yabTaT padoThl; 06001IIaTh MHEHHUS HECKOJIBKUX JIFO/ICH; y4acTBOBATH B TPYIIOBHIX (hopMax
paboThI (00CyX)IeHus,, 0OMEH MHEHHUSIMHU, MO3TOBBIC IITYPMBI U JIp.); BHIIIOIHATH CBOIO YaCTh pabOThI U
KOOPJIMHUPOBATh CBOM JEHCTBUS C JPYTMMHU WIEHAMU KOMaH/1bl; OLIEHUBATh KAYECTBO CBOET0 BKJIa/1a B
001K MPOJYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOECHCTBUS.

3) YHuBepcaibHble perysTUBHbIC 1EHCTBHS 00€CIeYMBAIOT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK U
KM3HEHHBIX HABBIKOB JINUHOCTH.

Camoopranu3anus: caMOCTOSATENIBHO COCTABIIATh IUIaH, aJITOPUTM peLleHHs 3a1aun

(1M ero 4acTh), BBIOMpATh CIIOCO0 PElIeHUs ¢ YYETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATh BApUAHTHI PELLICHUI C y4ETOM HOBOI MHQOpPMALIUH.
CaMOKOHTPOJIb: BIaJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIIecca U

pe3yJibTaTa pelieHusl MaTeMaTH4eCKON 3a1aul; IPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbH IPU
pEILIeHNH 33a]Ja4l, BHOCUTh KOPPEKTHUBBI B JESITEILHOCTh HA OCHOBE HOBBIX 00OCTOSTENBCTB, HAalICHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYAHOCTEN; OLIEHUBATh COOTBETCTBUE pe3ybTaTa AEATEIbHOCTH OCTaBIEHHON
LIEJIN ¥ YCIIOBUSAM, OOBSICHATh MPUYHHBI JOCTHKEHHSI WM HEAOCTHXKEHMS LIeJIU, HAXOAUTh OLINOKY, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIBITY.

I[MPEJJMETHBIE PE3VJIbTATBI

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS pabouell mporpaMMBl 10 ajnreOpe npeAcTaBiIeHsbl [0 rojiaM 00ydeHusl.
Pa3BuTHe noruueckux MpeacTaBlIeHUN U HaBBIKOB JIOTHYECKOTO MBIIIJIEHUS OCYILIECTBIISIETCS Ha
MPOTSKEHUH BCEX JIeT 00y4eHUsI B OCHOBHOM IIIKOJIE B paMKaX BCEX Ha3BaHHBIX KypcoB. [Ipennonaraercs,
YTO BBIIYCKHUK OCHOBHOM IIKOJIBI CMOKET CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS BbICKa3bIBaHU,
pacro3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAaHUS, TPUBOAUTH IPUMEPHI U KOHTPIIPHUMEPHI,

OBJIAJIEET MOHATHAMMU: OIIPENIETICHUE, aKCHOMa, TEOPEMa, I0KA3aTeIbCTBO

— W HAYYUTCA UCII0JIb30BATh UX IPH BBIITIOJIHCHUN y‘-Ie6HLIX n BHey‘-IC6HLIX 3aaaq.

PAIIMOHAJIBHBIE UM CJIA

BrinyckHHMK Hay4uuTCS:

1) noHMMAaTh OCOOEHHOCTH IECATUYHON CUCTEMBI CUMCIICHHUS,

2) B1ageTh MOHATUSAMH, CBA3aHHBIMU C JISJIMMOCTBIO HATYpPAJIbHBIX YHCEIT;

3) BeIpaxkaTh YMCIIa B SKBUBAJIEHTHBIX (popMax, BbIOMpast HanboJiee MOIXO Y0 B 3aBUCUMOCTH OT
KOHKPETHOW CUTYalluu;

4) cpaBHHMBATh U YIOPSA0YMBATH PAllMOHAIILHBIE YHCIIA;

5) BBINOJHATH BHIYMCIICHUS C PALIMOHATIBHBIMH YHCIAMU, COYETasi yCTHBIE M MUChbMEHHBIE IPUEMBI
BBIYHCIICHUM, TPUMEHSTH KAJIbKYIIATOD;

6) UCIIOJIB30BATh MOHATUSA U YMEHUS, CBSI3aHHBIE C IPONOPLIMOHAIEHOCTHIO BEIMYMH, IPOLIEHTAMH B X0/1€
pEIlIeHNs MaTEMaTHYECKUX 3a1a4 U 3a7a49 U3 CMEKHBIX ITPEIMETOB, BBIIIOJIHATH HECIOKHBIC IIPAKTHYECKUE
pPacyETshl.

BBIITyCKHMK IIOJTyYUT BO3MOKHOCTD:

7) MO3HAKOMHTHCS C TIO3UIIMOHHBIMU CUCTEMaMU CYMCIICHUS C OCHOBAaHHSMH, OTIHYHBIMHU OT 10;

8) yriyOuTh 1 pa3BHUTH MPEACTABICHHS O HATYPAIBHBIX YHCIIaX ¥ CBOMCTBAX JEITMMOCTH;



9) Hay4YHTHCSI UCTIOJIL30BATH IPUEMBI, PAIIMOHATU3UPYIOIIME BEIYUCICHUS, IPUOOPECTH MPUBBIUKY
KOHTPOJIMPOBATh BBIUUCIICHUS, BEIOUPAs MOIXOASIIMMN U1 CUTYallMK CIOCO0.

JIEUCTBUTEJILHBIE UNCJIA

BbInyCcKHMK Hay4YuTCA:

1) ucnonp30BaTh HauaIbHbIE IPEICTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEI;

2) BI1aJeTh NOHATHUEM KBaJIPaTHOTO KOPHS, IPUMEHSTh €r0 B BHIYHUCIICHUSX.

BbIyCKHUK TIOJTyYUT BO3MOYKHOCTD:

3) pa3BUTh NPEICTABICHNE O YHUCIIC U YHCIOBBIX CUCTEMaX OT HATYPAIbHBIX JI0 ICHCTBUTEIBHBIX YUCE; O
POJIA BBIYUCIICHUH B 4EJIOBEYECKOM IIPAKTHUKE;

4) pa3BUTh U YIIIyOUTh 3HAHHS O IECITUYHON 3aIMCH ACHCTBUTEIBHBIX YHCel (IEPHOIUYECKUE U
HEnepuoaANYECcKrue Apoodn).

N3MEPEHNMA, [TPUBJIMDKEHW A, ONEHKHN

BrInnyCKHHMK Hay4duTCs:

1) ucnosb30BaTh B X0/I€ PELLICHUS 3a]1a4 JIEMEHTapHbIE [IPEICTABICHUS, CBA3aHHbIE C TPUOINKEHHBIMU
3HAYEHUSIMU BEJIIUYUH.

BbIyCKHMK IIOJIy4UT BO3MOKHOCTD:

2) MOHSATH, YTO YHCIIOBBIC JAHHBIC, KOTOPBIC UCTIOIB3YIOTCS Ul XapaKTEPUCTUKU 0OBEKTOB OKPYKAIOIIETO
MUPA, SBJIAIOTCS MPEUMYIIECTBEHHO NPUOIMKEHHBIMU, YTO 10 3aIMCU IPUOIMKEHHBIX 3HAYCHUH,

coZiep Kaluxcsi B ”HOOPMAIIMOHHBIX HCTOYHHUKAX, MOKHO CYJUTh O IMOTPEITHOCTH MPUOIIKEHIS,

3) HOHSTH, YTO HOTPEILIHOCTD PE3yJIbTaTa BEIYUCICHHHN TOJDKHA OBITh COU3MEPUMA C MOTPEITHOCTHIO
HCXOJHBIX JTAHHBIX.

AJI'EBPATYECKUE BbIPAKEHMA

BbinyckHUMK Hay4uuTCS:

1) BnageTb NOHATUSAMH «TOXJIECTBO», «TOKAECTBEHHOE Ipeo0pa3oBaHue», pelliaTh 3a/1auu, COAEpIKallne
OyKBEHHBIE TaHHBIE; pabOTaTh ¢ POPMYIIaMHU;

2) BBINOJIHATH NPE0Opa30BaHUs BEIPAXKEHUI, COJIEpKAIMX CTEIEHHU C LEIbIMU [TOKa3aTeIsIMHU U KBaJpaTHbIE
KOpHH;

3) BBINOJHATH TOKIECTBEHHBIE MPEOOPA30BaHMs PALMOHAIBHBIX BEIPA)KEHUI Ha OCHOBE IIPaBUII JeHCTBUI
HaJ MHOTOWJIEHAMU U anre0panyecKuMu ApoOsMH;

4) BBIMOJIHATH Pa3i0kKEeHNE MHOTOUJICHOB HA MHOXHUTEH.

BbInyCKHUK OTyYUT BO3MOYKHOCTbD:

5) HAyYUTHCSI BBIOIHATH MHOTOIIATOBBIC MPE0OPA30BaHUs PAIMOHATIBHBIX BBIPAKCHUH, TPUMEHSIS
HIIMPOKUN HAOOp CIIOCOOOB U MPUEMOB;

6) NpUMEHSITh TOKICCTBEHHBIE TPEOOPa30BaHuUs ISl PELICHHS 3a/1a4 M3 PA3InYHBIX Pa3fIeNioB Kypca
(Hampumep, AJ11 HaXO0XAECHUS HauOOJIbIIEro/HAMMEHBIIETO 3HAUEHUS BHIPAYKEHUS).

YPABHEHUA

BbInycKHUK Hay4qHUTCS:

1) periate OCHOBHBIE BUJIbI PAIIMOHANBHBIX YPABHEHUH ¢ OJTHON TIEPEMEHHOM, CUCTEMBI ABYX YPaBHEHHI C
IBYMsI IEPEMEHHBIMU;

2) HOHUMAaTh ypaBHEHHE KaK BaXKHEUIIYI0 MATEMaTHUECKYIO MOJIENb ISl ONMCAHUS U U3yUYEeHHUs
Pa3HOOOPa3HBIX pealbHbIX CUTYALUH, pelIaTh TEKCTOBbIE 3a/1a4M aare0panuyeckKuM METOIOM;

3) npuMeHsTh rpaduuecKue MpeICTaBIeHUs U UCCIIEA0BAaHMS YpaBHEHHM, UCCIEI0BAaHUS U PEIICHUS
CUCTEM YpaBHEHUH C IBYMS IEPEMEHHBIMH.

BbIyCKHMK TIOJTyYUT BO3MOKHOCTD:

4) oBJaJIeTh CIICIMATbHBIMU MPUEMAMH PEIICHHUS YPABHEHHUI M CUCTEM YPaBHEHUIT, yBEPEHHO MPUMEHSTh
anmapar ypaBHEHUH JJIs pelieHus] pa3HO0Opa3HbIX 3a/1a4 U3 MAaTEMaTHKHU, CMEKHBIX MPEJIMETOB,

MIPAKTHKHY,; 5) npuMeHsTh TpaduuecKie IPeICTABICHNUS IS UCCIICIOBAHKS YPAaBHEHHIA,
CHCTEM YpaBHEHUH, cojiepKaiux OyKBeHHbIe KO3 PHUIIUEHTHI.
HEPABEHCTBA

BbIlTyCKHUMK Hay4duTCA:

1) noHUMaTh U NPUMEHATh TEPMUHOJIOTUIO M CUMBOJIUKY, CBSI3aHHBIE C OTHOILIEHUEM HEPAaBEHCTBA,
CBOMCTBA YUCIIOBBIX HEPABEHCTB;

2) pewiaTh JIMHEHHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI; peLIaTh KBAJApaTHbIE HEPABEHCTBA
C OIOpOM Ha rpauuecKue NnpeCTaBIeHMs;

3) IpUMEHATH annapar HEPaBEHCTB I PEILICHNUS 3a]1a4 U3 pa3Iu4HbIX pa3AesioB Kypca.



BbIyCKHMK TIOJTyYUT BO3MOKHOCTh HayUUThCS:

4) pa3HOOOpa3HBIM MpUEMaM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSITH aIlliapaT HePaBeHCTB JUIs
pereHus pa3HOoOOpa3HbIX MATEMAaTHUECKUX 3a]a4 U 33/1a4 U3 CMEXKHBIX MPEIMETOB, IIPAKTUKU;

5) npuMeHsTh rpaduyecKue NPeICTaBICHHUS ISl HCCIICJOBAaHUS HEPABEHCTB, CUCTEM HEPaBEHCTB,
cojiepKaiux OyKBEeHHbIE KO (DUITNCHTHI.

OCHOBHBIE ITOHATHA. YNCJIOBBIE ®YHKIINN

BrllyCKHHMK Hay4duTCs:

1) noHUMaTh U UCII0JIB30BaTh (PYHKIIMOHAIBHBIE MIOHATHS U SI3bIK (TEPMUHbI, CHMBOJINYECKUE
0003HaYCHHUS ),

2) CTpOUTh Tpa(UKH FNEMEHTAPHBIX (PYHKIMIA; UCCIIEA0BAaTh CBOMCTBA YHCIOBBIX (DYHKIIMI Ha OCHOBE
M3yUYCHHUS TTOBEICHUS UX IPahUKOB;

3) noHuMaTh QYHKIHIO KaK BaKHEHIITYI0 MaTEMaTHUECKYIO MOJIENb I ONUCAHMsI ITPOLIECCOB U SIBJICHUN
OKPY’KaIoIIero MUPa, MPUMEHATh (YHKIMOHATBHBIN S3bIK JJIS1 ONUCAHUS M UCCIICAOBAHUS 3aBUCUMOCTEH
MEeXy (PU3NYECKMMHU BEITUYMHAMU.

BbIyCKHHMK TOJTyYUT BO3MOYXKHOCTb HAyUUThCS:

4) MpOBOAUTD MCCIICIOBAHMS, CBSI3AHHBIC C M3YUYCHUEM CBOMCTB (DYHKIIMI, B TOM YHCJIE C UCTIOJIb30BAaHUEM
KOMIIBIOTEPA; Ha OCHOBE TPAPUKOB U3YYEHHBIX (PYHKIMI CTPOUTH OOJIee CIIOKHBIC TPAPUKH (KYCOUHO-
3aJJaHHbIE, C «BBIKOJIOTBIMUY» TOUKAMH U T. I1.);

5) ucnonb30BaTh GYHKIIMOHAIBHBIC TIPEICTABICHUS U CBOMCTBA (DYHKIIHMIA JIJIsl PELICHUS] MATEMaTUYCCKUX
3aJja4u U3 pas3iIMuHbIX pa3zesioB Kypca.

UMCJIOBBIE [TIOCJIEAOBATEJIBHOCTU

BbInmyckHUK Hay4uTCs:

1) moHMMATh U KCIIOIB30BATH S3BIK MOCIEOBATEIHLHOCTEH (TEPMUHBI, CHUMBOJIMYECKHE 0003HAUCHUS);

2) npuMeHsTh (HOpMYyJIbl, CBSI3aHHbIE C apU(METUUECKON U T€OMETPUUECKON POrpeccusiMU, U anmnapar,
c(OPMHPOBAHHBIN NIPU U3YYCHHUHU APYTHX PA3JIEIOB Kypca, K PEHICHHUIO 3ajad, B TOM YHCJIe ¢ KOHTEKCTOM U3
pEATBHON KU3HMU.

BbIyCKHUK TIOTyYUT BO3MOKHOCTb HayYUThCS:

3) periaTh KOMOMHHPOBAHHBIC 33/1a4H C IPUMEHEHHEM (HOPMYJI N-TO YICHA U CYMMBI IIEPBBIX N YWICHOB
apu(pMeTHYecKo U reoOMeTpUUYECKOi Mporpeccuii, IpUMEHssI IIPH 3TOM almapar ypaBHEHUN U HEPABEHCTB;
4) moHUMaTh ApPUPMETHIECKYIO U TEOMETPUYECKYIO MPOTrPECCUH KaK (pYHKIIUH HATYPAILHOTO apryMeHTa,
CBSI3bIBATh apU(PMETUUYECKYIO POTPECCUIO C TMHEHHBIM POCTOM, TEOMETPUUECKYIO — C
HKCIIOHEHIIMATIBHBIM POCTOM.

OIMMCATEJIbBHAS CTATUCTUKA

BhInmycKHUK Hay4HTCs UCIIOJIB30BATh MPOCTEHIIINE CIIOCOOBI MPECTABICHUS U aHAIN3a CTATUCTUYECKUX
JAHHBIX.

BhIMyCKHUK NOTYYUT BO3MOXKHOCTb IPUOOPECTH MEPBOHAYATIBHBIN ONBIT OpraHU3alMy cOopa JaHHBIX MPH
MIPOBEJICHUH OIIPOCca OOIIECTBEHHOTO MHEHMSI, OCYLIECTBIISATh UX aHAJIN3, IPEACTABIATh PE3YIbTAaThI OIIpOca
B BUJI€ TaOJIMIIbI, TUArPAMMBI.

CJIVUAMHBIE COBBITUS U BEPOSITHOCTD

BbImycKHUK Hay4HUTCS] HAXOUTh OTHOCUTENBHYIO YaCTOTY M BEPOSATHOCTh CIYyYaiiHOTO COOBITHSI.
BbInycKHHUK TOTyYUT BO3MOKHOCTD IMTPHOOPECTH OMBIT MPOBEIECHUS CITYyYailHBIX SKCIIEPUMEHTOB, B TOM
YHCJIE C IOMOIBIO KOMITBIOTEPHOTO MOJEIMPOBAaHNUS, MHTEPIIPETALMU UX PE3YIIbTATOB.
KOMBHUHATOPUKA

BbInmycKkHUK Hay4uTCs pemaTh KOMOMHATOPHBIE 33/1a4M HA HAXO0X/IEHUE YKciia 00bEeKTOB MM KOMOUHAITHH.
BbInyCKHHUK TOTYYUT BO3MOKHOCTb HAyYUTHCSI HEKOTOPBIM CIEIMAIbHBIM MTPUEMaM pellieHus
KOMOWHATOPHBIX 33/1a4.

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS paboueil IporpaMMBbI [0 T€OMETPUU IPECTABIEHBI 110 TOAAM
o0OyueHusl.

Pa3Burtue normueckux mpeacTaBIeHUH U HABBIKOB JOIMUYECKOTO MBIIIICHHSI OCYILECTBIISAETCS Ha
NPOTSDKEHUH BeeX JieT 00ydeHHs B OCHOBHOMH IIIKOJIE B paMKaX BCeX Ha3BaHHBIX KypcoB. [Ipennomnaraercs,
YTO BBITYCKHUK OCHOBHOM ILIKOJIBI CMOKET CTPOUTH BBICKa3bIBAHUS M OTPHULIAHUS BBICKA3bIBAaHUM,
pacrno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKa3bIBaHMSI, IPUBOJANUTH IPUMEPBI U KOHTPIIPUMEPBHIL,

OBJIJIEET MOHATHAMMU: OIIPENIETICHUE, aKCHOMa, TEOPEMA, I0KA3aTeIbCTBO

— W HAYYUTCs UCIIOJIb30BaTh UX IIPU BBINOJIHEHUH Y4EOHBIX M BHEYUEOHBIX 3a]ad.



Harnsigaas reomerpus
BrinmyckHUK HayduTCS:

1) pacro3HaBaTh Ha YepPTEKaxX, PUCYHKAX, MOJCIIAX U B OKPYKAIO IIEM MUPE IUIOCKUE U
IIPOCTPAHCTBEHHBIE T€OMETPUUYECKUE (DU TYPBHI;

2) pacro3HaBaTh pa3BEPTKU KyOa, MPsIMOYTOIBHOTO MapajlieNenu Tie/a, TPaBUIbHON MUpaMubl,
LWIMHIpPA U KOHYCA;

3) OTIPEIeNIATH 10 JIMHEHHBIM pa3MepaM pa3BEPTKH (PUTYPHI TUHEHHbIE pa3Mephl caMOil (PUTypBI U
Hao0opoT;

4) BBIUUCIIATH 00BEM MPSAMOYTOJILHOTO MapaliesienUe .

BBIITyCKHMK IIOJTyYUT BO3MOKHOCTD:

5) BBIYUCIIATH 00BbEMBI TPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYDP, COCTABICHHBIX U3
IIPSIMOYTOJIBHBIX ITapaJIICIICIIUIIEIOB;

6) YIIIYyOUTB M pa3BUTh MPEICTABICHHS O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (QUTYpax;

7) IIPUMEHSTH ITOHATUE Pa3BEPTKHU AJIs BBIIIOJHEHMSI IPAKTU YECKUX PACUETOB.

I'eomerpuueckue Gpuryps

BbInmyckHUK Hay4uTCs:

1) MOJIb30BATHCS S3BIKOM T€OMETPHH ISl ONMCAHUS IPEMETOB OKPYKAIOIIET0 MUPa U UX B3aUMHOTO
pacIoyioKeHus;

2) pacro3HaBaTh U U300paXaTh Ha YEPTEKaX U PUCYHKAX Te0METpUIeCKre (QUTYPHI U UX
KOH(UTypanuu;

3) HAXOJUTh 3HAYCHHS JUTMH JTUHEWHBIX 3JIEMEHTOB (DUTYpP ¥ MX OTHOLICHUS, TPAyCHYIO MEPY YIJIOB OT
0 no 180°, npuMeHss onpeaeneHns, CBOUCTBA U IPU3HAKU (QUTYp U UX 3JIEMEHTOB, OTHOILIEHUS (QUTyp
(paBeHCTBO, 1101001€, CUMMETPUHU, IOBOPOT, NapajlIeIbHbINA IEPEHOC);

4) OIIEpPUPOBATH C HAYAJIbHBIMU TOHATUSAMHU TPUTOHOMETPUHU U BBIIIOJIHATDH JIEMEHTAPHbIE ONEpaLlIU
Ha/1 QYHKIHUSIMHA yTIIOB;

5) pelaTh 3a/laun Ha JJOKa3aTelbCTBO, OMMPAsCh HA U3yYEHHbIE CBOWCTBA (PUIYp U OTHOILEHUH MEXy
HUMH 1 TIPUMEHSISI U3Y9E€HHBIE METOJIBI JOKA3aTeIbCTB;

6) pelaTh HEeCJIOXKHBIE 3a7]a4ll Ha IOCTPOEHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBbI IIOCTPOCHUS C
MTOMOIIBIO ITUPKYIIS U TN "HEHKH;

7) pemaTh NpocTeiie MIaHUMETPUIECKUe 3a/1a41 B IPOCTPAH "CTBE.

BBITYCKHUK TOTYYHAT BO3MOKHOCTD:

8) OBJIa/IETh METOJIaMH pEILIeHHs 3a/1a4 Ha BBIYUCIICHUS U 0 Ka3aTeIbCTBA: METOAOM OT POTUBHOTO,
METOOM TTOA0 "OHsI, METOOM Iepedopa BAPHAHTOB M METOJIOM T€OMETPH "UECKUX MECT TOUEK;

9) pUOOPECTU ONBIT IPUMEHEHUS alreOpandeckoro ¥ TpUro"HOMETPHUYECKOTO anmapara u ujaei
JBVKEHUS TIPH pellie "HUH T€OMETPUIECKUX 3a/1a4;

10) OBJIa/IETh TPAJUIIMOHHON CXEMOM pelIeHUs 3a7a4 Ha IO CTPOCHHE C IIOMOIIbIO LIUPKYJIS U
JUHEHKU: aHAJIN3, TOCTPO"€HHE, JOKA3aTeIbCTBO U UCCIIEI0BAaHUE;

11) HAY4YHMTHCS PEIIaTh 33a4l Ha TIOCTPOCHHUE METOJIOM €0 "METPHUECKOT0 MECTa TOUYEK U METOJJOM
MOg00HS;

12) pUOOPECTH OMBIT UCCIIEIOBAHNS CBOWCTB MIIAHUMETPUYE "CKUX (PUTYP C MTOMOIIIBIO KOMIBIOTEPHBIX
IpOTpaMM;

13) MpUOOPECTU OMBIT BBITOJHEHUS IPOEKTOB Mo TeMaM: «['eo—MeTpuueckue npeoOpa3oBaHus Ha
miockoctuy, «Iloctpoe—Hue oTpe3koB Mo Gopmyner.

W3mepeHune reoMeTpudeckix BEIMYUH

BeImyckHUK HayqnTCS:

1) UCIIOJIB30BaTh CBOMCTBA U3MEPEHUS JJIMH, IUIOLIAECH U YIJIOB IIPU PELICHUH 3a/1a4 Ha HAX0XKJICHUE
JUIMHBI OTPE3Ka, JUIM "HbI OKPY>KHOCTH, JUIMHBI JyTH OKPYKHOCTH, TPaJyCHON MEpPHI yIia;

1) BBIYUCIIATH JUTMHBI IMHEHHBIX 3JIEMEHTOB (PUTYP U MX YIJIbl, HCTIONIB3YS (POPMYIIbI JUTUHBI
OKPY’KHOCTH U JUIMHBI YTU OKPYX "HOCTH, (hopMyJibl IuI0Ianei puryp;

2) BBIYUCIIATH IUIOIIAU TPEYTOJbHUKOB, IPSIMOYTOJIbHUKOB, ITa-pajuIeJIOrpaMMOB, TPANeuil, KpyroB
U CEKTOPOB;

3) BBIYUCIIATH JJIMHY OKPYKHOCTH, JUIMHY JyTU OKPY>KHOCTH;

4) pelaTh 3a/1a4un Ha JOKa3aTelbCTBO C UCIOIb30BaHUEM (DOPMYIT IITHMHBI OKPYKHOCTH U ITHHBI TyTH

OKPY>KHOCTH, GOpMYIT IO IIagAe Guryp;



5) pelarh NpakKTHYECKHUE 3a1a4l, CBA3aHHbBIE C HAXOKICHUEM I€0-METPUUECKUX BEIUYUH (MCIIOJIB3YS
IIPU HEOOXOIMMOCTH CIIPA"BOYHUKH U TEXHUUYECKHE CPECTBA).

BbIyCKHYK TIOJTyYUT BO3MOYKHOCTD:

1) BBIUUCIIATH IJIOAAN (GUTyp, COCTABIEHHBIX U3 ABYX WK 00 Jiee NPSIMOYIOJIbHHUKOB,
[1apajuIeJIOrpaMMOB, TPEYTOJILHUKOB, KPyra U CEKTOpa;

2) BBIYHCIIATH IUIOINAJU MHOIOYTOJIBHUKOB, UCIIOJIb3Ysl OTHOLLIE "HHSl PAaBHOBEJIUKOCTH U
PaBHOCOCTAaBJIICHHOCTH;

3) pUOOPECTU ONBIT IPUMEHEHUS alIre0pandeckoro ¥ TpPUro"HOMETPUUECKOro anmapara u ujaei
JBHKEHUS IIPU PEILICHUU 3a7a4 Ha BBIYMCIICHHE IUIOIIAEH MHOIOYTOJIbHUKOB.

Koopaunatsi

BrlIlTyCKHHMK Hay4duTCs:

1) BBIYHCIIATH JJIMHY OTpE3Ka 110 KOOPAUHATAM €0 KOHIIOB; BBl 'YMCIIATH KOOPAUHATHI CEPEIHHbI
OTpE3Ka;

2) HCII0JIb30BaTh KOOPAUHATHBIN METOA [UIsl U3Yy4CHMs CBOMCTB IIPSMBIX U OKPYKHOCTEH.
BbInyCKHUMK OTyYUT BO3MOYKHOCTD:

3) OBJIAZICTh KOOPJANHATHBIM METOJOM PELICHNUS 3a/1a4 Ha BB UUCIICHUE U JOKA3aTEIIbCTBO;

4) MpUOOPECTH OMBIT UCTIOJIB30BAHM KOMIBIOTEPHBIX PO TPaMM IS aHAJIN3a YaCTHBIX CIIydacB
B3alMHOI'0 PACIIOJNIO KEHUS OKPY)KHOCTEH U IIPSIMBIX;

5) PUOOPECTHU OMBIT BHIOJHEHHS TPOEKTOB HA TeMy «IIpu—MeHeHne KOOpIMHATHOTO METOA MPH
pELICHNN 3a]a4 HA BBIUMCIICHHUE U 10KA3aTEIbCTBOY.

Bexrops!

BbInycKHMK Hay4YuTCA:

6) OIIEPUPOBATH C BEKTOPAMU: HAXOIUTh CYMMY U Pa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX
re€OMETPUUYECKU, HAXOAUTH BEKTOP, PaBHBII POU3BEICHUIO 3aJaHHOI0 BEKTOPA Ha YNCIIO;

7) HAaxOJHUTh JUIS BEKTOPOB, 33JJaHHBIX KOOPAWHATAMM: JUIMHY BEK "TOPA, KOOPAUHATEI CYMMBI U
Pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPAUHATHI IPOU3BEICHHS BEKTOPa Ha YMCIIO0, IPUMEHSS IIPU
HEO0OXOJIMMOCTH COYETATENbHBIN, IEPEMECTUTENbHBIN U paCIpPe—I€IUTEIbHbIN 3aKOHBI;

8) BBIYHCIIATH CKAISIPHOE ITPOU3BEACHUE BEKTOPOB, HAXOAUTH YTOJI MEXY BEKTOPaMH, YCTaHABIMBATh
MEPIEeHIUKYISIPHOCTD MPS"MBIX.

BhIyCKHMK TIOJTyYUT BO3MOKHOCTD:

9) OBJIAJIETh BEKTOPHBIM METOJI0M JUIsl PELIEHUS 3a/1a4 HA BBl 'YUCIICHUE U JI0KA3aTEIbCTBO;

10) PUOOPECTHU ONBIT BHIIOJHEHUS IPOEKTOB Ha TeMy «lIpu—MeHeHue BEKTOPHOI0 MeTo/ia MpH
pelIeHny 3a/1a4 Ha Bl YHMCIICHUE U JOKA3aTeIbCTBOY.

Coaeprxanue yueOHoro npeamera «MaremaTtuka»

MOAYJb «Aaredopa»

APUOMETUKA

PanuonanbHble yncia. Pacuimpenrie MHOKECTBA HATYPAIBHBIXYKCEIT JO MHOYKECTBA LIETIBIX.
MHoO>xeCTBa IIEJBIX YUCEN IO MHOXKECTBA pallHOHATIBHBIX. PallmoHaIpHOE YMCIIO KaKk OTHOLIeHHeM/N, raeT
— IIeJI0€ YMCII0, N — HaTrypasibHOEe. CTENeHb C EIbIM MOKa3aTeEM.

JelicrBuTeabHbIe Yncaa. KBaapaTHslii KOpeHb 13 uncia. KopeHb TpeTbel CTeneHu. 3anuch KOpHEH
C TIOMOIIIBIO CTENEHUC IPOOHBIM MTOKa3aTEIeM.

[TonsiTue 06 npparMoHaIbHOM uKcie. MppalnoHanbHOCTh YHCIa U HECOM3MEPUMOCTh CTOPOHBI U
JyaroHanu kajapara. JlecaTuuHble MpUOIMKEHNS HPPALMOHATIBHBIX YHCE.

MHOXeCTBO JIeHICTBUTENBHBIX YHCEIT; IPEJCTaBICHNUE AEHCTBUTEIbHBIX YHCEN OECKOHEUHBIMU
necsITUHUHBIMU Ipo0simu. CpaBHeHUE AecTBUTENbHBIX uncen. KoopaunaTtHas npsimas. M3o0pakenue uncen
TOYKaMH KOOPJIMHATHON NpsIMOH. YHCIIOBBIE TPOMEKYTKH.

HN3mepenus, npudanKeHusi, olleHKH. Pa3zMepsl 00bEKTOBOKPYKAIOIIEr0 MUpPa (OT 371€MEHTApHBIX
gacTul 10 BceneHHo), AMTENbHOCTD IPOLIECCOB B OKPY’KAOILEM MUpe. Bolaenenne MHOXKUTEN —
CTEIEHH JIECSTH B 3anucH yucia. [IpubnnxéHnoe 3HaueHne BEIMYMHBI, TOYHOCTh puOmmxkeHusd. [lpuknaka
U OLIEHKape3yJIbTaTOB BBIUYMCIICHUH.

AJI'EGPA

Auredpanyeckne BbIpakeHHsl. byKBeHHbIE BEIpaKE€HUS (BbIpAXKEHHUS ¢ IEpeMeHHbIMU). UncioBoe
3Ha4YeHue OyKBEHHOTOBBIpaskeHUs. JlomycTUMbIe 3HaUeHHs TepeMeHHbIX. [1o/icTanOBKaBhIpayKeHHI BMECTO
nepemeHHbIX. [IpeobpazoBanre OyKBEHHBIXBBIPAXKCHUI HA OCHOBE CBOWCTB apU(PMETHICCKUX JACHCTBUH.
PaBeHCcTBO OyKBEHHBIX BbIpaxeHUH. TOXIECTBO.




CreneHb ¢ HaTypaJabHBIM [TOKa3aTeaeM U €€ cBoiicTBa. OAHOWIEHBI U MHOTOWIEHBl. CTeneHb
MHorouieHa. CloKeHne, BBlMUTAHUE, YMHOKEHUE MHOTOWICHOB. POpMYIIbl COKPAIEHHOTO YMHOKEHHUS:
KBaJpaT CyMMBI M KBajipat pasHocTH. DPopmMyia pasHOCTUKBaIpaToB. [IpeoOpa3zoBanue 11e10r0 BEIpaKEHUS
B MHOT'OYJIEH.

PaznoxeHne MHOTOYIEHOB Ha MHOKHUTENIN. MHOTOUWIEHBI C OJiHOMNepeMeHHON. Kopenb
MHorouieHa. KBagpaTHelil TpEXUJIEH; pa3ioKeHHe KBaAPATHOTO TPEXWIEHA HA MHOXKHUTEIIN.

Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anredpanueckoigpodu. CioxeHne, BEIYUTaHHE,
YMHOKEHUE, JieieHne anredpandeckux apooeil. CTeneHp ¢ 1eNIbIM MoKa3aTeaeM 1 e€ CBOICTBa.

PannonanbHble BoIpakeHUs U UX IpeoOpazoBaHus. J{0Kka3aTeabCTBO TOXKIECTB.

KBanparubie kopuu. CBoiicTBa apu(pMeTHUECKUX KBAIPATHBIXKOPHEH U UX MPUMEHEHUE K
peoOpa30BaHUIO YHUCIOBBIX BHIPAKCHUN U BHIYUCIICHUSM.

YpaBHenusi. YpaBHeHue ¢ oJHOM nepeMeHHoi. Kopenb ypaBHeHus. CBOKWCTBA YMCIOBBIX PABEHCTB.
PaBHOCHUIIBHOCTD YpaBHEHU.

Jluneitnoe ypaBuenue. KBagpatHoe ypaBHeHue: hopMyiia KOpHEH KBaJApaTHOTO YpaBHEHHUS.
Teopema Buera. Pemienue ypaBHeHH, CBOAAIIMXCS K TMHEHHBIM U KBaapaTHEIM. [IpuMepsl
pellIeHrsypaBHEHUN TpeThel U 4eTBEPTON cTerneHei. Pemenne qpoOoHO-pallnoOHABHBIX ypaBHEHUH.

VYpaBHeHue ¢ AByMs IepeMEeHHbIMU. JInHEliHOe ypaBHEHUEC IBYMSI IEPEMEHHBIMU, IPUMEPHI
pelieHusl ypaBHEHH B LEJIbIXUHCIIAX.

Cucrema ypaBHeHUI ¢ IByMs iepeMeHHbIMU. PaBHOCHIIBHOCTbCUCTEM. CHUCTEMBI ABYX JIMHEUHBIX
ypaBHEHUH C IABYyMsl IEPEMEHHBIMU; PELICHUE MTOJACTAHOBKOM U ciioxkeHueM. [Ipumepsl permienusicuctem
HEJIMHEHHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMMU.

Periennie TeKCTOBBIX 3324 aNredpandeckum crocoOoMm.

JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTH. ['paduyeckas uHTeprperanys ypaBHEHUS C IByMS
nepeMmeHHbIME. ['paduk nuHeltHOrOypaBHEHHS ¢ ABYMS [IEPEMEHHBIMU; YIII0BOM KO3 PHUIIHEHT
IIPSIMOI; YCIIOBUE HapajIeIbHOCTU NpsIMbIX. ['paduku mpocTelmx HelNMMHEHHbBIX ypaBHEHUN: apadoa,
runepoosa, OKpyKHOCThb. [ paduyeckasuHTepIIpeTalis CUCTEM YPAaBHEHH ¢ ABYMS [TEPEMEHHBIMHU.

HepaBencrBa. HucnoBsle HepaBEeHCTBA U UX CBOMCTBAa.HepaBeHCTBO ¢ OTHOM NTEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJIHOM nepeMeHHON. KBagpaTHbIe HEpaBEHCTBA.
CucreMbl HEPaBEHCTB € OJIHOM MEPEMEHHOM.

OYHKINU

OcHoBHbIE MOHATHS. 3aBUCUMOCTH Mex 1y BenuunHamu. [lonstue pyakuun. O01acTh
OIpeJiesIeHUs] U MHOXKeCcTBO 3HaueHUHpyHKImu. CriocoOsl 3amanus pyHkuun. I'padux Gynkiuu. CoiicTBa
¢byHKIMH, UX oToOpakeHue Ha rpaduke. [Ipumeps! rpadKOB3aBUCUMOCTEHN, OTPAYKAIOLIUX PeaIbHbIE
ITPOLIECCHI.

Yucaosbie pyHkuuu. OyHKINH, ONHUCHIBAIOLINE NPAMYIO HOOPAaTHYIO MPONOPIMOHATIbHbIE
3aBUCUMOCTH, UX rpaduKku 1 cBoiicTBa. JIuHelHas ¢pyHkuus, e€ rpaguk 1 CBOMCTBA.
KBagparnunasdyukius, e€ rpadux u cBoiictBa. CteneHHble QYHKIIMU C HATYPAIbHBIMU MMOKA3aTENSIMU 2 U
3, ux rpaduky u cBoiicTea. I'paduku GyHKImii y = VX, y=2Vx, y=|x]

YuciioBble NOCJIEA0BATEIBHOCTH. [[OHATHE YNCITOBOM MOCIEA0BATENIBHOCTH. 3a/1aHHE
MOCJIeIOBATEIbHOCTH PEKYPPEHTHOM popmyioii u popmyoit N-ro uwieHa.

Apudmernueckast U reomeTpuyeckas nporpeccuu. @opmynbin-ro wieHa apupmeTuyeckoit u
reOMETPHUECKON POTrpeccuii, CyMMBI EPBBIX N-X 4JIeHOB. M300pakeHne 4ieHoB apu(pMeTHIecKoiu
F€OMETPUUYECKON MPOrpeCCril TOUKaMU KOOPJMHATHOMN MIIOCKOCTH. JIMHEWHBIN M SKCIIOHEHITUATIBHBINA POCT.
CnosxHbIE IPOLIEHTHI.

BEPOATHOCTb U CTATUCTUKA

OnucartesbHas craTucTuka. [IpencraBienue qaHHBIX B BUAETA0MIL, AUAarpaMM, TpaQHKOB.
CrnydaiiHast ”3MeHUYNBOCTh. CTaTHCTHYECKUE XapaKTePUCTUKH HAOOpa TaHHBIX: CpelHEee apu(MeTHIECKOe,
Me/MaHa, HauboJlipliee ¥ HaMMEHbIlee 3HaUeHus, pa3Max. [IpeacraBieHne o BHIOOPOUYHOM UCCIIEI0OBAaHHH.

CayuaiiHble COOBITHSI U BEPOSITHOCTD. [[oHATHE O ClTydyaliHOM OMBITE U CITy4alfHOM COOBITHH.
Yacrora ciny4yaifHOro coobitrs. CTaTUCTUUECKUH MOAXO0/ K IIOHSATHIO BEPOSTHOCTH.
BeposTHOCTHIIPOTUBOIIONOKHBIX cOOBITHIA. He3aBucuMbIe COOBITHS. Y MHOKEHUEBEPOSITHOCTEH.
JlocToBepHBIE U HEBO3MOXKHBIE COOBITHSI. PAaBHOBO3MOXKHOCTE coOBbITHIA. Kitaccrueckoe omnpeneneHue
BEPOSITHOCTH.

KomOunaTopuka. Pemenne koMOMHATOPHBIX 3a7a4 repedopomBapuanToB. KomOuHaTopHoe
npaBuiIo yMHOXKeHHs. [lepecTanoBkuu GakTopua.



JIOTKA 1 MHOXECTBA

TeopeTnKO-MHOKeCTBEHHbIE MOHATHA. MHOXXECTBO, 3JIEMEHTMHOKECTBA. 3aJaHUE MHOKECTB
MIEPEUYHCICHUEM JIEMEHTOB, XapaKTePUCTHUECKUM CBOMCTBOM. CTaHAapTHBIE 0003HAUCHHUS
YHCIOBBIXMHOKECTB. [lycToe MHOXKECTBO U ero ob6o3HaueHue. [loagmuoxectBo.O0beMHEHNE U
IepeceyeHre MHOXKECTB, Pa3HOCTh MHOXKECTB. VutocTpaiis OTHOIEHUI MEKy MHOKECTBAMU C
noMouproguarpamMm Jiepa — BenHa.

DJieMeHThI JIOTuKH. [IoHATHE O paBHOCHIBHOCTH, CIIEIOBAaHUHU,yTOTPEOICHNE JIOTHYECKUX CBSI30K
€CJ ..., TO ..., B TOM U TOJIbKO B TOM CJIy4ae, JJOTHYECKUE CBA3KH U, UITH.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUU

HcTopust hopMupoBaHUs MOHITHS YUCIIA: HATypaJIbHbBIE YNCIIA,JPOOH, HEJOCTATOYHOCTh
palOHAIbHBIX YUCEI JUIsl FEOMETPUUECKUX U3MEPEHUM, HppalMoHaIbHble yKciaa. CTapuHHbIE
cuctembizanucu yucen. [poou B Basunone, Erunte, Pume. OTKpbITHE NeCITHYHBIX Apobeit. CTapuHHbBIC
cucreMbl Mep. JlecsTuunble pobun MeTpudeckas cucrema Mep. [losBneHne oTpuIaTenbHbIX YUCENN HYIIS.
JI. Maraunxkuii. JI. Ditnep.3apoxkaenue anreopsl B HeApax apudMeTuku. An-Xope3smu. Poxaerune
OykBerHoi cumBonuku. [1. depma, ®@. Buer, P. [lekapt. MicTopust Bompoca 0 HaX0kIeHUH POpMyT KOpHEH
anrebpanvecknx ypaBHEHUMN, HEPA3pEIIMMOCTh B paJuKaiaX ypaBHEHUH CTeNeHU, O0bIel 4eThpéx. H.
Tapranss, . Kapmgano, H. X. A6ens, D. Naya.MI300peTeHrne MeTo1a KOOPAUHAT, TIO3BOJISIONIETO
MIePEBOIUTHI€OMETPUYECKUE O0BEKTHI Ha S3bIK anreOpsl. P. Jlekapt u I1. @epma. [Ipumeps! paznuuHbIx
CUCTEM KOOpPJIUHAT Ha MJIOCKOCTH.

3anaua Jleonapao I[Iuzanckoro (Gubonayun) o kponukax, uncina Gubonauyn. 3aaga o maxmMaTHON
JOCKE.

Hctoku Teopuun BEpOATHOCTEH: CTpaxoBoe Jieiio, azapTHbieurpsl. I1. @epma u b. Tlackans. S.
bepnymnu. A. H. Konmoropos.
Moayab «I'eomeTpus»

1. HauanbpHble TEOMETPUYECKUE CBEACHUS

[Ipocreiiine reomerpudeckue GUTyphl: MpsMasi, TOUYKa, OTPE30K, J1yd, yroi. [lonsrtue
paBeHcTBa reomerpuueckux ¢uryp. CpaBHEHHE OTpPE3KOB U yIJIOB. lM3mepeHue OTpe3KOB,
JrHa otpeska. MzmepeHue yrioB, rpajycHas Mepa yria. CMeXHble U BEpTUKAJIbHbBIE YIIIbl, UX
cBoricTBa. [lepneHauKyIsspHBIE IPSIMBIE.

2. TpeyronbHUKHU

TpeyronpHuk. IIpu3Haku paBeHCTBAa TPEYTOJBHUKOB. llepneHAUMKYIsIp K IIPAMOM.
Menuanbl, OMCCEKTPUCHI U BBICOTHI TPEYrojbHHKAa. PaBHOOEIPEHHBIN TPEyroJbHUK U €ro
CBOICTBA. 3a/laul HA IOCTPOECHUE C MTOMOILBIO IUPKYJIS U TUHEUKH.

3. IlapasuienbHble NpsIMbIE

[Ipu3zHakyu mnapangeabHOCTH NOPSIMBIX. AKCHOMa HNapasiedbHbIX HOpsMbIX. CBoHcTBa
napajiiedbHbIX MPSMBbIX.

4. CooTHOWIEHUS MEXIY CTOPOHAMU U yIJIaMU TPEyroJIbHUKA

Cymma yrioB TpeyrojbHuKka. COOTHOLIEHUE MEXAY CTOPOHAMM U yIrjlaMU TPEYTrOJbHHUKA.
HepaBenctBo TpeyrosbHuka. IIpsAMOyrojbHBIE TpPEYyroJbHUKH, HX CBOMCTBA W MNPHU3HAKHU
paBeHcTBa. PaccTossHue OT TOYKM A0 npssMou. PaccTtosiHue mMexay mapaisiedbHbIMU PSS MbIMU.
[TocTpoenue TpeyroiabHHUKa IO TPEM DJIE€MEHTAM.

5. IloBropenue. Pemienue 3amau

6. UeThIpexXyroJIbHUKHA

MHOroyroiabHHUK, BBINYKJIbIIi MHOTOYTOJILHUK, YEThIpEeXyroabHUK. [lapannenorpamm, ero
cBoiicTBa U mpusHaku. Tpanenus. [IpsmoyronbHuk, pomO, KBaapaT, ux cBoiicTtBa. OceBas U
LIEHTpaJIbHasi CHAMMETPHHU.

7. ITnomanb

[lonstue mnomanu MHoroyrojgbHuka. [lnmomagy mpssMOyroiabHHKA, MNapajuieaorpamma,
TpeyrojbHHuKa, Tpanenuu. Teopema [Tudaropa. [Tnomans 4eThIpeXyroabHUKA.

8. [lono6GHBIE TPEYTOJILHUKHI

[Tono6ubie TpeyroabHuku. [Ipu3naku nmogodOus TpeyrojsHUKOB. [IpuMeHeHue mogodus k
JIOKa3aTeJIbCTBY TEOpEM U pemeHuto 3anad. CHHyC, KOCHMHYC M TaHI'€HC OCTpPOro yria
OPSIMOYTOJILHOTO TPEYTOJIbHUKA.

9. OKpy>XHOCTbh

B3aumHoe pacnosiokeHue npsMOM M OKpy>XKHOcTH. KacaTenbHasi K OKpPY>KHOCTH, €€




CBOMCTBO M IIpu3HaK. lleHTpanbHblE W BOHCAaHHBIE YIJbl. YeThIpe 3aMedaTesIbHbIE TOUYKH
TpeyroinbHuKa. BnucanHas uW onucaHHass OKPY)KHOCTHM. BrmcaHHble MW ONHWCAaHHBIC
YEeTBIPEXYTOJIbHUKHU. OKpYyXHOCTh OMiepa. MeTpuueckue COOTHOLIEHUS B OKPY)XHOCTH:
CBOMCTBA CEKYIIMUX, KACATEIbHBIX, XOP.

10. IToBTOpenue. Pemenue 3anau

11. Bekropsl. MeToa koopauHAT

ITonsitue BekTOopa. PaBeHCTBO BEKTOPOB. CII0KEHUE U BBIYMTAHHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4ucio. Pa3nokeHne BeKTOpa MO ABYM HEKOJUIMHEApHBIM BekTopaM. KoopawnHaTsl
Bekropa. IIpocreimmue 3anadyn B KOOpAMWHATAX. YPaBHEHUsS OKPYKHOCTH UM IPSIMOM.
IIpuMeHeHne BEKTOPOB U KOOPAUHAT IIPU PELICHUM 3a4a4.

12. CooTHoLIEHNS MEX/]1y CTOPOHAMHU U yrilaMy TPEyroJIbHUKA

CkansipHOe€ npou3BelcHUE BEKTOpPOB. CHHYC, KOCHMHYC, TaHI€HC W KOTAaHI€HC yIJja.
TeopeMbl CMHYCOB U KOCUHYCOB. Pemenne tpeyronbHUKoB. @opmyJibl, BhIpaXkaroliye IUIoaab
TPEYTOJbHUKA: Yepe3 JBE CTOPOHBI U YIOJI MEXy HUMH, 4epe3 NEPUMETP U paiuyC BIHUCAHHOU
okpyxHoctu. dopmyna ['epona. CkansipHoe NpPOU3BEAECHUE BEKTOPOB U €ro HNpUMEHEHUE B
reoMEeTpPUYECKUX 3aadax.

13. JInuHa OKpPY>KHOCTHU U TLIOMIAAb KpyTa

IIpaBunbHBIE MHOTOYTOJBHHUKH. OKpY»XHOCTH, OIIMCaHHas OKOJIO IIPaBHUJIBHOIO
MHOTOYIOJIbHUKAa U BIHMCaHHAsi B Hero. IlocTpoeHue mpaBMIIBHBIX MHOIOYTOJIBbHUKOB. JlimHa
OKpy>xHoOcTH. [lmomane kpyra.

14. IBuxeHust

OtoOpaxkeHue 1ulockocTu Ha cebOs. Ilonstue nBmwxkenus. OceBass M LEHTpabHas
cumMmerpun. IlapamensHeii nepeHoc. IloBopor. Hanoxenns u aBukeHus. llpumepsl
NBYKEHUs QUryp.

15. HayanbHblEe CBEAEHUS U3 CTEPEOMETPUU

IIpenmer crepeomerpumn. I'eomerpuueckue Tena M IIOBEPXHOCTH. MHOTIOIpaHHUKHU:
npu3sMa, Napajielenunes, nupamunaa, ¢GopMyJiibl Ui BBIUMCICHHUS HX o0beMoB. Tena wu
MOBEPXHOCTHU BpaIlleHUs: HUJIMHAP, KOHYC, cdepa, map, GopMyJIbl 1 BEIUUCIECHUS UX MJIOIIa-
JIel MOBEPXHOCTEN U OOBEMOB.

16. O6 akcuomax reoMeTpumu

becena 006 akcuomax mo reomerpuun. I[loHsATHEe 00 aKCMOMAaTHYECKOM IOCTPOEHUU
reoMmeTpud. IIaThIi mocTynat OBKIMAA U €r0 UCTOPHSL.

17.IloBTOopenue. Penienue 3anau

Pacnpenesienye y4eOHBLIX 4aCOB padoueii MporpaMMbl B COOTBETCTBHH € VUEOHBIM IJIAHOM
Moayiab «AJreopa»

Ne Copepxanue Kypca IIpumepnas | Pabouas nporpamma
nporpamma 7 8 9
1 | BeipaxkeHus, TOXK/IA€eCTBA, 22 22
YpaBHeHus1
2 DyHKIUA 11 11
3 | CteneHb ¢ HATYPAJbHBIM 11 11
noKasarteJieM
4 | MHOro4ieHbl 17 17
S5 | ®opmyJibl COKPALIEHHOTO 19 19
YMHOKeHUSsI
6 | Cucrembl IMHEHHBIX YPAaBHEHU 16 16
7 | PaumoHaJbHbIE ApOOH 23 23
8 | KBaapaTHble KOpHHI 19 19
9 | KBagpaTHble ypaBHeHUsl 21 21
10 | HepaBencTBa 20 20
11 | Crenens ¢ neJbIM MOKa3aTeIeM. 11 11




DJIeMEeHThI CTATHCTUKH
12 | Kaapatuunasi QyHKUIMS 22 22
13 | YpaBHeHHUs ¥ HepaBeHCTBA 14 14
C OJIHOM IepeMeHHOM
14 | YpaBHeHus1 M HepaBeHCTBA 17 17
¢ ABYMs#l llepeMeHHbIMH
15 | Apudmernyeckasi U reomeTpuyecKas 15 15
Nporpeccuu
16 | DiieMeHTHI KOMOMHATOPUKH 13 13
M TEOPUM BEPOSATHOCTEM
17 | IloBTOpPeHuUe 35 6 8 21
Hroro 306 102 102 102
Moayab «I'eomeTpus»
Ne Copneprxanue Kypca [TpumepHas Pabouas nporpamma
nporpamma
porp 7 8 9
1 | HauanbpHbIE TEOMETPUUECKHE 10 10
CBEJCHUs
2 | TpeyronbsHUKH 17 17
[TapannenbHbIC PSIMbBIC 13 13
4 | COOTHOUICHUS MEXTY 18 11
CTOPOHAMHM U yIjiamu
TpPEYroJabHUKaA
5 | UeTblpexyroibHUKU 14 14
6 | [Tmomamgu 14 14
7 | IlonoOHbIE TPEYroabHUKHU 19 19
8 | OKpyXHOCTb, KpYT 29 17
9 | Bekropsl. Metoa koopanHaT 18 18
10 | JlnuHa OKPY>KHOCTH U TUTOIIAb 12
Kpyra
11 | JsuxeHue 8 8
12 | AKCHMOMBI FeOMETPHH, HauallbHbIE 10 10
CBEJICHHSI CTEPEOMETPHHU
13 | IloBTOpeHue 23 10 4 9
Htoro 204 68 68 68
TeMaTHYecKkoe NIJIAHNPOBAHME C ONpeeleHHEeM OCHOBHBIX BUIOB Y4eOHOIi 1eATeJbHOCTH
odyuaronmxcs(5104.).
Tembl, OcHoBHOe XapakTepucTHKa OCHOBHBIX BU/10B OcHoBHBIE
BXOASIIIHE B | COep:KaHMe NAesITeIbHOCTH YYeHHKa (Ha YPOBHe HanpaBJIeHUs
pasaenl 1o TeMam Y4eOHBbIX 1eliCTBHI) BOCIIUTATEJIbHOMI
NPUMEpPHOH AEATEJIbHOCTH
NPOrpaMMmblI
7 xknace (170 u.)
AJITEBPA
I'masa L. Beipaxenus Haxonuth 3Ha4eHMs 4MCIIOBBIX BeIpaxeHul, | [larpuornueckoe
Boipaxenusi, | [IpeoOpa3oBan | a Takke BBIpaXKEHH C IEPEMEHHBIMH ITPU BOCIIUTAHHUE,
TOXKIAECTBA, uc BBIpa)KeHI/Iﬁ YKa3aHHbIX 3HAYCHHUAX IICPCMCHHBIX. Fpa)KHaHCKOC u




YpaBHeHusi | YpaBHeHus C Hcnonb3oBatk 3HaKU >, <, >, <, YUTaTh U JIyXOBHO-HPABCTBEHHOE
224 OJHOM COCTaBJISITh JBOMHBIC HEPABEHCTBA. BOCIIUTaHHE,
MEPEMEHHOMN BeImonHsATs npocTeifiue mpeodpa3zoBaHus TpyI0BOE BOCIIMTaHUE,
CraTtucTudeck | BbIpa)KEHUU: IPUBOJUTH MOAOOHBIE DCTeTHUECKOe
ue cliaraemMbie, pacKphIBaTh CKOOKH B CyMMeE BOCIIUTAHIE,
XapaKTEPUCTUK | WM Pa3HOCTH BbIpaxkeHUM. Pemars LIeHHOCTH HAYYHOTO
u ypaBHEHHsI BUJa ax = b Mpu pasinyHbIX [OSHAHMS,
3HAUCHHSX a U D, a TakKe HeCIoXKHbIC
duznueckoe
YpaBHEHUS, CBOJSIIUECS K HUM.
. BOCITUTAHHUE,
Hcnonb3oBatk anmnapar ypaBHEHHH 115
pelIeHs] TEKCTOBBIX 3ajad, (bopmupoanne
MHTEPIPETUPOBATH PE3YIIbTAT. KYyJIpTYpbI 310POBbA 1
Hcronp30Bath MpoOCTEHIIINE OMOLHO-
CTATUCTUYECKUE XapaKTEePUCTHKH (cpennee | HAIBLHOI'O
apudMeTuIecKoe, pa3Max, MoJia, MEIUaHa) Guraromosyyus,
JUISl aHAJIM3a Psiia TaHHBIX B HECJIOAKHBIX DKOJIOTUYECKOE
CUTYaIUAX BOCITUTaHHE.
OyHKIMK U uX | Beraucnsate 3HaueHus GyHkiuu, 3aganHod | [latpuotnueckoe
I'nasa II. rpaduku (bopMyI10ii, COCTAaBIIATH TAOJUIBI 3HAUEHUN | BOCIIMTAHUE,
®yukuuu 114 | JIuneinnas ¢yukumu. o rpaduky GyHKIMK HAXOIUTH | ['paxcaaHCKOE U
byHKIHS 3HaYCHUE PYHKIIMH 10 H3BECTHOMY JyXOBHO-HPaBCTBEHHOE

3HAYEHUIO apTyMEHTa U pelIath 00paTHyIo
3agaqy. CTpouTh rpaduKu mpsSMon
MPONOPIIMOHATBHOCTH Y JTUHEUHOU

(G yHKIIMH, ONUCBIBATH CBOMCTBA 3TUX
¢bynkuunii. [TonnMare, Kak BIUsSET 3HAK
ko dunrenta K Ha pacronoxeHue B
KOOP/AMHATHOH MJIOCKOCTH Tpaduka

BOCIIUTAHHUE,
TpynoBoe BociuTaHue,
DcTeTuyecKkoe
BOCIIUTAHHUE,
IlenHoCcTH HAy4YHOTrO
MMO3HAHUS,

byukmn y = kX, rae K # 0, kak 3aBUCHT OT Dusneckoe
3HavyeHui K u b B3anMHOe pacnonoxenue BOCIMTaHNC,
rpadukoB 1ByX QyHKIMH BrIa y = KX+ (opmupoBarne
b.MuTepnpernpoBath rpaduKu peaibHbIX KyJbTYypbl 310pOBbs 1
3aBHCHMOCTEH, ONMMCBHIBaEMBIX (HOpMyJIaMu SMOIHO-
Buma y=kx,rme k#0u y=kx+b HaJILHOTO
Oyaromnonyyus,
DKOJIOTHYECKOE
BOCIIUTAHHE.
I'masa III. CreneHnsb u e BeruncnaTe 3HaueHus BelpaxkeHud Buja an, | [larpuornyeckoe
Crenens ¢ CBOICcTBa rae a —IpOU3BOJIBHOE YHUCIIO, N — BOCIIUTaHMUE,
HaTypajbHbl | OIHOYICHBI HaTypaibHOE YUCII0, YCTHO U MUCBMEHHO, & | ["pask1aHCKOE U
M TaKXe C MOMOIIBIO KAJIBKYJIATOPA. JlyXOBHO-HPaBCTBEHHOE
IToxa3aTenem ®opMynMpoBaTh, 3aIIMCHIBATh B BOCITMTAHHE,
11y CI/IMPOJ‘II/I‘-ICCKOI\/II ¢dbopMe 1 000CHOBBIBATD Tpy/I0BOE BOCIHTAHHE,
CBOHCTBA CTENEHU C HATYPAIbHBIM D CTETHUCCKOR
nokasaresneM. [I[puMeHsaTs cBOMCTBA
BOCIUTAHHUE,

CTETICHH JIJIs TpeoOpa3oBaHuUs BHIPAKESHHI.
BBbIMOMHITE YMHOKEHHE

OJIHOUJIEHOB U BO3BE/IEHUE O/IHOUWIECHOB B
creneHb. CTpouTh rpaduku GyHKIHM Y = X2
u y = X3. Pemats rpaduiecku ypaBHEHHUS X2
= kx+ b, x3 = kx+ b, rae k u b — HexoTopsie
qpcIa

IlennocTH HAy4YHOr O
IIO3HAHUS,
duznueckoe
BOCIIUTAHMUE,
(dhopmupoBaHue
KYJIbTYPbI 3I0pOBbS U
3MOLMO-

HaJIBHOTO
Onaromnosnyyus,




DKOJIOTUUYECKOE

BOCHUTAHHUE.
I'masa IV. Cymma u 3anuchIBaTh MHOIOWIEH B CTaHIaPTHOM ITaTpuornueckoe
MHoro4jeHnl | pa3HOCTb BH/JIE, ONPEJIEIATh CTENIEHb MHOIOYJICHA. BOCITUTAHHUE,
174 MHOI'O4YJICHOB BEIIIOIHATE CI0KEHHE U BRIYUTAHHE Fpa)KI[aHCKOC u
[Ipou3sBeneHne | MHOTOWIEHOB, YMHOKEHHE OJHOYJICHA Ha JyXOBHO-HPaBCTBEHHOE
OJIHOYJIEHA U MHOT'OYJIEH 1 MHOTO4JIEHA HA MHOTOYJIEH. BOCIIMTAHMIE
b
MHOT'0O- BbINIONHATE pa3inoKeHne MHOTO YWICHOB Ha Tpy/I0BOE BOCITHTAHKE,
4jieHa MHO’KUTENH, UCIIOJIb3Ys BBIHECEHUE D CTETHUCCKOR
[TpousBenenne | MHOXKHUTENS 32 CKOOKH U CIIOCOO
. BOCITUTAHHUE,
MHOTOWICHOB | TpynnupoBKU. [IpumeHsTs nqeicTBus ¢
LlenHOCTH HAy4YHOTO
MHOTO4YJIEHaMH [P pEeLICHUN
MO3HAHUS
Pa3HOOOpa3HBIX 33/1a4, B YaCTHOCTH IIPHU o ’
PELIEHNH TEKCTOBBIX 3a/1a4 C TOMOLIBIO M3MHCCKOC
ypaBHeHHi BOCIIUTAHHUE,
dhopmupoBanue
KYyJBTYPHI 3J0POBbS U
3MOILMO-
HAJIBHOT'O
OsaromnoJsyyus,
DKOJIOTUYECKOE
BOCITUTaHHUE.
I'naBa V. Ksanpar Jloka3bIBaTh CIIPaBEITUBOCTH POPMYIT [TatpuoTnueckoe
Dopmy.Jibl CYMMBI U COKPAIIEHHOTO YMHOXEHUS, IPUMEHATh UX | BOCIIUTAHHUE,
COKPAILIEHHOT | Pa3HOCTH . B IIpe0Opa30BaHUSX 1IEJILIX BHIPAKCHUH B ['paxk1aHcKoOe U
0 Pa3znocTh MHOTOWIEHBI, @ TAKXKE JJI Pa3I0KEHUS JyXOBHO-HPaBCTBEHHOE
MHOKeHHsI | KBaJpaToB. MHOT'OYJIEHOB Ha MHOKUTEIH.
379 oxe o Ap 1 . BOCITUTAHUE,
q ymma u CIIOIB30BATH PasIMIHbIC NPEOOPA3OBAHUA | Thyynopoe BocTHTAHME,
Pa3HOCTh HEJIBIX BBIPAKEHUM MPU PEIICHUH D CTETHICCKOE
KyOOB YpaBHEHUH, JOKA3aTEIbCTBE TOXK/IECTB, B
BOCITUTAHHUE,
[Ipeo6pa3oBan | 3a7ayax Ha AETUMOCTb, B BEIUNCICHUH
. . IlenHoCcTH HAy4YHOTrO
ue LEebIX 3HAYE€HHUI HEKOTOPBIX BBIPAKEHUM C
. TTO3HAHUS
BBIPKECHHI MOMOIUIBIO KaJIbKYJIATOPA OSHaHMUA,
dusnueckoe
BOCHUTAaHHUE,
(hopMHpoBaHue
KYJBbTYPbI 30POBbS U
SMOLMO-
HaJIHOTO
Oylaronoiryyusi,
DKOJIOTMYECKOE
BOCIUTAHHUE.
I'masa VI. JInnelinble OnpenensTs, ABISETCS JIM Napa YUCel ITaTpuornyeckoe
Cucrembl YpaBHEHUS C pelIeHuEM JaHHOTO YPaBHEHHUSI C IBYMS BOCIIUTaHMUE,
JINHENHBIX JIByMs Tiepe- nepemMeHHbIME. Haxonuts mymém nepedopa | ["paskmaHcKoe U
YpPaBHeHHUii MEHHBIMHU U UX | IeJIbIe PEIICHHs] IMHEWHOTO YPaBHEHUS C JlyXOBHO-HPABCTBEHHOE
HCTEMBI ByMs riepeMeHHbIMU. CTpOouTh Tpadux
164 103 cre ABYMS IICPEMC Crpo pad BOCITUTAHUE,
CIICHHC ypaBI;eHH” 0 b0, P TpynoBoe BocnuTaHuUe,
+ by= .
CI/ICTGUM ax+by=c,tnea#0wm b # elmaTh DCTETHUCCKOR
JIUHEHHBIX rpaguIecKuM CriocoOOM CHCTEMBI
. . . BOCHUTAHHUE,
ypaBHEHUU JUHEUHBIX YpaBHEHUH C ABYMsI

nepeMeHHbIMU. [IpumMeHsTh cnocod
MOJICTAHOBKH U CTIOCO0 CIIOKESHHUS TIPH
pPELIEHUH CUCTEM JIMHEWMHBIX YPaBHEHUH C

HGHHOCTI/I HAYy4YHOT'O
MO3HaHUS,
dusnueckoe
BOCIIMTAaHHUC,




JBYMsI IEpEMEHHBIMU. Pemiate TeKCTOBbIE
3aJjauy, UCHOJIb3ys B KAUECTBE
anreOpanyeckor MOJETH CUCTEMY

(dhopmupoBaHue
KYJBTYPBI 3JI0POBbS U

AMOLIHO-
ypaBHeHMH. IHTepripeTupoBaTh pe3ynabTaT, | gaipHOroO
MOJTyYESHHBIH MIPU PELUICHUN CHCTEMBI Graronoayuus,
DKOJIOTHYECKOE
BOCITUTAHHE.
IloBTOpEHUE
64
I'EOMETPUA
Hauaneupie | IIpocreiimue | OOBACHATH, 4TO TAKOE OTPE3OK, JIyd, yTrod, [TatpuoTnueckoe
reoMeTpUYEC | FeOMETpUUEC | Kakue (UTypbl Ha3bIBAIOTCS PaBHBIMU, KAK | BOCIIMTAHUE,
KHe Kue (pUrypbl: | CpaBHUBAIOTCS U U3MEPSIOTCS OTPE3KH U I"'paxaaHcKoe U
CBEJICHUS npsiMasi, YIJIBL, 9TO TaKOE TPAIYC U IPagyCHast MEPA | yxOBHO-HPABCTBEHHOE
104 TOYKa, OTpe- | yrja, Kakoi yroia Ha3bIBACTCA NPAMBIM, BOCIIUTAHIE,
30K, JIy4, TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TaKOE Tpy0BOE BOCTIHTAHIE,
yTroJ. cepeMHa OTpe3Ka U OMCCeKTpuca yria, D CTETHICCKOR
[MonsTue KaKHe YTIIbl Ha3bIBAIOTCSA CMEKHBIMU U
paBeHCTBa KaKHe BEPTUKATBHBIMU; (DOPMYIIHPOBATH U BOCTIHTAHHIC,
o LlenHocTH HAYYHOTO
reoMeTpuyec | 000CHOBBIBATH YTBEPKACHUS O CBOWCTBAX
KUX puryp. CMEXHBIX M BEPTUKAJIBHBIX yIJIOB; TIO3HAHUA,
CpaBHeHue OOBSACHATH, KAaKHE MPSIMbIE HA3BIBAIOTCS Duzueckoe
OTPE3KOB U HEPICHIUKYIISIPHBIME; (OPMYIIHPOBATH U BOCIIMTAHHE,
YTJIOB. 000CHOBBIBaTh YTBEPKJICHUE O CBOMCTBE (opmupoBanue
HN3mepenue JABYX OPSIMBIX, IICPHCHAUKYJIIPHBIX K KyJbTYpPBbl 310POBbi U
OTpPE3KOB, TpeTheil; 300paxkaTh U paclo3HaBaTh SMOLMO-
JUTUHA yKa3aHHbIE MpocTeie Gurypsl Ha HaJILHOTO
oTpe3ka. 13- | ueprexax; pemars 3a/1a4H, CBI3aHHbIE C Oyaromnonyyus,
MCPCHUC O9TUMH HpOCTGI\/'IHII/IMI/I q)HpraMI/I JKOJIOTUUYECKOE
YT10B, BOCITUTaHHUE.
rpagycHas
Mepa yria.
CwmexHble U
BEpPTHKAJIbHBI
€ YTJIBbI, UX
CBOMWCTBA.
ITepnennuky
JISIpHBIE
MIpsIMBIE
Tpeyronsau | TpeyroasHuk | OOBSICHATH, Kakas GUrypa Ha3bIBaeTCs [TarpuoTnueckoe
KU . IlpuzHaku TPEYTrOJLHUKOM, YTO TaKOE BEPIIUHBI, BOCIIUTAHHE,
174 paBeHCTBa CTOPOHBI, YIJIbI ¥ IEPUMETP TPEYTOIbHUKA, | ["paskaHCKOE U
TPEYTOJILHUK | KaKOH TPEYTrOJIbHUK HA3bIBACTCS JLyXOBHO-HPABCTBEHHOE
OB. paBHOOEIPEHHBIM U KaKou BOCITUTAHIIE,
IMepnienn- PaBHOCTOPOHHHM, KaKHe TPEYTOJTbHUKH Tpy0BOe BOCTIHTAHIE,
KyJIp K Ha3bIBAIOTCS PaBHBIMU; H300paXkaTh U o T——
MIPSIMOIA. pacrio3HaBaTh Ha YepTEXKaxX TPEYTOJILHUKA U
BOCITUTaHUE
Menuansl, UX DJIEMEHTHI; POPMYIUpPOBaATH U ’
OUCCEKTPUCHI | JOKa3bIBaTh TEOPEMBI O IIPU3HAKAX Hennoctu Hayroro
p it p p
U BBICOTHI PABEHCTBA TPEYTOIBHHKOB; OOBSICHSTH, uro | L0 HAH A,
TPEYTONBbHUK | Ha3BIBAETCS MEPIEHANKYIAPOM, Puzuieckoe
a. NPOBEAEHHBIM M3 JAHHOW TOYKHU K JTAHHOM BOCIIMTaHHC,
PaBHOOenpen | npsiMoii; GopMyIHpOBaTh U JOKA3hIBATh (opmupoanue
HBIH TEOpPEMY O MEPIECHAUKYJIIAPE K MPSIMOM; KyJbTypbl 310pOBbs 1

TPEYTOJILHUK

06’B${CH5{TB, KaKNE€ OTPE3KN HA3BIBAKOTCS

SMOIIHO-




U €ro MeInaHo!, OMCCEKTPUCOM U BHICOTON HaJIbHOI'O
CBOICTBA. TpEyroJibHUKA; POpMyIUpOBAThH U Oarornoayyus,
3azxaq1/1 Ha JOKa3bIBaTb TCOPEMEI O CBOMCTBaxX JKOJIOTHYECKOE
IIOCTPOEHHUE C | paBHOOEAPEHHOI'O TPEYT OJIbHUKA; PELIaTh BOCIIHTAHHE.
IIOMOIIBIO 3aJ1a4uM, CBA3aHHbIE C IPU3HAKAMU
LUPKYJISL U paBEHCTBA TPEYTOJbHUKOB U CBOWCTBaMU
JIMHEN KU pPaBHOOEIPEHHOTO TPEYrOJIbHHKA,
(bOopMyIHpOBATH OIPENIEIIEHUE OKPYKHOCTH;
OOBSACHSATH, UTO TAKOE LIEHTP, PaJuyc, Xopaa
U IUaMETpP OKPYKHOCTH; PEIIaTh Ipo-
CTEUILINE 3a]]a4M HA IOCTPOEHUE
(mocTpoeHue yria, paBHOTO JaHHOMY,
MOCTPOCHHUE OUCCEKTPHUCHI YT,
IIOCTPOCHUE NEPIECHIUKYIIAPHBIX MPAMBIX,
IIOCTPOEHUE CEPEUHBI OTpe3Ka) u bosee
CJIOXHBIE 3a]Ja4, UCTIOJIb3YIOLINE
YKa3aHHbIE POCTEUIINE; CONIOCTABIIATh
IIOJIyYEHHBIH PE3yJIbTAT C YCIIOBUEM 3a1a4U;
AQHAJIM3UPOBATH BO3MOYKHBIE CIIy4au
ITapamnensH | IIpusHaku DopMyIMpOBaTh ONPEAEICHUE ITatpuoTnyeckoe
bI€ NIpsIMbIE MmapajuieIbHO | MapaJICTbHBIX MPSIMBIX; OOBSICHSTD C BOCIIUTAHHUE,
134 CTH IIPSIMBIX. | IOMOIIBIO PUCYHKA, KAKHE YTJIbI, I'paxxaaHCcKoe U
Axcuoma 00pa30BaHHbIE NP IEPECEUECHUU JIBYX JyXOBHO-HPaBCTBEHHOE
HapaajieabHbl | MPSAMBIX CEKYIIEH, Ha3bIBAIOTCSI HAKPECT BOCITMTAHHE,
X IPAMBIX. JeXKALUMU, KaKue OJJTHOCTOPOHHUMU U Tpy/0BOE BOCIHTAHHE,
CsolicTBa KaKHle COOTBETCTBEHHBIMU; (DOPMYIHPOBATH D TETHICCKOE
napajajieabHbl | U JOKa3blBaTh TEOPEMBI, BEIpaXKarOIINe BOCIIHTAHTE,
X IPSIMBIX IIPU3HAKU NIapaJUIEIbHOCTU ABYX MPSMBIX;

06”I)$ICH$ITI), 4YTO TaKOC€ AKCHUOMBI TCOMETPHUUN
H KaKUC aKCHUOMBI YK€ UCITIO0JIb30BAJIMCh

IlennocTH HAy4YHOTrO
IIO3HAHUS,

panee; (OPMYIHPOBATE AKCUOMY Dusuyeckoe
HapAJUIENIBHBIX TPSIMBIX M BHIBOIUTH BOCITMTAHHUC,
CIeICTBUS U3 He€; GOpMyIUpPOBATH U (opmupoBarne
JI0OKa3bIBaTh TEOPEMBI O CBOMCTBAX I1a- KyJbTYpPbI 310POBbs U
paJIIeNIbHBIX MPSIMBIX, 0OpaTHBIE TEOpEMaM | SMOITHO-
0 NPU3HAKAX NapalIeIbHOCTH, CBS3aHHBIX C | HAJIBHOTO
HAKpECT JICKAIMNMHU, COOTBCTCTBCHHBIMHU U 6narono_]1yq1/1$[,
OJIHOCTOPOHHUMHU YIJIaMH, B CBSI3U C 3TUM DKOJIOTHUECKOE
OOBACHATB, YTO TAKOE YCIOBUE U BOCITMTAHHE.
3aKJIFOUYEHUE TEOPEMBI, KaKasl TeopemMa
Ha3bIBAETCsI 0OPaTHOM 10 OTHOIIEHUIO K
JTAHHOM TeopeMe; OOBICHSITH, B YEM
3aKIJIF0YAETCsl METOJ I0Ka3aTeIbCTBa OT
IIPOTUBHOTO; IPUBOAUTH IPUMEPHI UCIIOJIb-
30BaHUs ATOr0 METOJ1a; pelaTh 3a1a4d Ha
BBIUNCJIEHHE, JOKA3aTENbCTBO U
MOCTPOEHHUE, CBSI3aHHBIE C NapaJUIeTbHBIMU
MPSIMBIMU
CootHomieH | Cymma yriioB | @opMyaupoBaTh U J0Ka3bIBaTh TEOPEMY O [TatpuoTnyeckoe
ust MEXY | TPEYrOJIbHUK | CyMME YIJIOB TPEYIOJbHUKA U €€ CIEACTBUE | BOCHUTAHMUE,
CTOPOHAaMHU M | a. 0 BHEIIHEM YIJIe TPEYTONBHHUKA, TPOBOUTE | ["paskaaHCKOE U
yriiamu COOTHOIICHH | KIACCH(UKALIIO TPSYTOIBHUKOB 110 YIIAM; | 1yXOBHO-HPaBCTBEHHOE
TPEYrOJIbHUK | € MEXIY (dbopMynupoBaTh U AOKA3bIBATH TEOPEMY O BOCTIMTAHHE,
a CTOPOHAMM U | COOTHOILEHUSAX MEXKIY CTOPOHAMHU U
184 yrnEMH yTJIaMH Tpeyl"OJ'IBHI/IK;] (HpSE)MOG u obpaTHOE Tpyaosoe pocmurasie,

DCTETUYECKOE




TPEYTOJbHUK | YTBEP)KICHUS) U CIEJCTBUSA U3 HEE, TEOPEMY | BOCIIUTAHUE,
a. 0 HEPaBEHCTBE TPEYrOJIbHUKA; IlenHocT HAy4YHOTO
HepaBeHncTBO | hopMynMpoBaTh U JOKa3bIBaTh TEOPEMBI O MIO3HAHUS,
TPEYTOJBHUK | CBOMCTBAX MPSAMOYIOJIbHBIX TPEYTOJBHUKOB | (Dpspueckoe
a. (IpsAMOYTOJIbHBINA TPEYTOJIBHUK C YIJIOM BOCIIUTAHIE,
I[Tpssmoyroiib- | 30°, mpu3HaKK PaBEHCTBA MPSAMOYTOJIbHBIX dbopMupoBaHHe
HbIE TPEYroJbHUKOB); (HOPMYITHUPOBATH KYITBTYPBI 310POBbS 1
TPEYTOJBHUK | ONPENENCHNs PACCTOAHNA OT TOUKH /10 SMOIHO-
U, UX IPSIMOM, PACCTOSIHUS MEXKY Ia-
CBOMCTBA U paJIIICIIBHBIMU NPSMBIMH; PEIIATh 3a1a44 Ha HAJIbHOTO
NpHU3HAKHU BBIUMCJIEHMS], JOKA3aTEIbCTBO U Gnaromomyus,
paBeHCTBa. IIOCTPOEHHUE, CBSA3AHHBIE C COOTHOLIECHUSIMHU OKonoruHeckoe
PaccTosinue | MEKy CTOPOHAMH U yrilaMH TpEyroyipHuka | BOCTUTaHHC.
OT TOYKM 10 | U PACCTOSTHUEM MEXKIY NapajuleIbHBIMU
NPsMOIi. NPSMBIMH, TIPU HEOOXOTUMOCTH ITPOBOIUTH
Paccrosanue 10 XOJly PEIICHHUS JOIOJIHUTEIbHbIE
MEXIY IIOCTPOEHHUS, COTIOCTABIISITH [1OJY4E€HHBIH
HnapaajeabHbl | PE3yJbTaT C YCIOBUEM 3aJauH, B 3aJa4ax Ha
MU OPSIMBIMU. | IOCTPOEHHUE UCCIIE0BATh BO3MOXHbBIE
ITocTtpoeHnue | cinydau
TPEYTroJabHUK
a o Tpem
AJIEMEHTaM
IloBTOpEeHwue.
Pemenne
3amaulOyg
8 kaacce (170 4.)
AJI'EGPA
I'nasa L. Panmonansubie | @opMyaupoBaTh OCHOBHOE CBOMCTBO [TatpuoTnueckoe
Paumonanbn | 1podu u ux panroHaIBHON IPOOH U MPUMEHSITD €r0 JUIsl | BOCIIMTAHUE,
ble Apodu 234 | cBOMCTBa npeoOpa3zoBanust 1pobeit. BoImomHITh 'paxkaaHCKOe U
Cymma u CJI0)KEHHE, BBIUUTAHUE, YMHOKEHNE U JyXOBHO-HPaBCTBEHHOE
Pa3HOCTh JIeJIEHNE PAllMOHAIBHBIX Jpo0ei, a TaKxke BOCTIUTAHIE,
npobeii BO3BE/IEHUE JIpOOU B CTENEHb. BHINOIHATH Tpy/I0BOE BOCIHTAHKE,
[IpousBenenue paSJ'II/IIIHI)Ieva€06pa3OBaHI/ISI PAMOHAIBHBIX | ry oo
1 MacTHOe BBIP@XEHNH, 10Ka3bIBATH TOXKIECTBA. 3HaTh BOCIITALIE
npobeit cBomcTBa QyHkimu Y=Kx rae K # 0, u ymers ’
cTpouts e€ rpaduk. Mcrnonp3oBaTh Hennocru Haytroro
KOMITBIOTEp JUTS HCCIICAOBAHMS TTOTOKEH s | 10 Ak,
rpaduka B KOOPAMHATHOMN IIIOCKOCTH B Dusneckoe
3aBHCHMOCTH OT K BOCIIMTAHHE,
(hopMupoBaHue
KYJIBTYPBI 30POBbS U
AMOLIMO-
HaJIHOTO
Oylaronoiryyusi,
DKOJIO0TMYECKOE
BOCIUTAHHUE.
I'masa II. HenicteurensH | [IpuBoauTh IpUMEpPHI PALIMOHAIBHBIX U ITaTpuornueckoe
KBaapaTHuble | ble uncna MppalMOHAIBHBIX yncen. Haxonuts BOCHUTAHHUE,
KopHH 194 Apudmernuec | 3HaUeHUS apUPMETHUYECKUX KBAJAPATHBIX I"'pakaaHCKOE U
KM KOpHEMH, UCTIOJIB3Ys PU HEOOXOIUMOCTH JyXOBHO-HPaBCTBEHHOE
KBaJpaTHbIN KaJIBKYJIATOP. [l0Ka3bIBaTh TEOPEMBI O BOCIIUTAHHUE,
KOPCHb KOpHE U3 IPOU3BENICHHS U ApoOH, Tpy/I0BOE BOCITHTAHNE,
CBolicTBa TOXKIECTBO a2 = & , IPUMEHATH UX B




KBaJJPaTHOTO peoOpa3OBaHUAX BRIPAKCHUN. DcTeTnyeckoe
KOpHS OcB000X1aThCS OT UPPALMOHATIBHOCTHU B BOCITUTAHHE,
[Ipumenenne 3HaMeHaTeNsIX apooeil. BerHocuTth LIeHHOCTH HAy4HOTO
CBONCTB MHOYHTEJb 3a3HAK KOPHS U BHOCUTh O3HAHUS,
apu(METHIECK | MHOXKHMTEIb 0] 3HAK KOPHs. MICIIONB30BaTh | (yspueckoe
oro KBaJPaTHbIC KOPHU JJIs1 BBIPAKEHUS BOCIIUTAHHE,
KB THOT' MEPEMEHHBIX U3 T€OMETPUUECKUX U
aJpaTHOro epeme 3 reoOMeTpHu4eC bopmupoBanme
KOpHS busznaeckux popmyn. CTpouTs rpaduk
_ KYyJIbTYpPbI 340POBbS U
(GyHKINU Y = X ¥ WIUTIOCTPUPOBATh HA
e . 3MOILMO-
rpaduke e€ cBoiicTBa
HAJILHOT'O
O1arornoayJus,
DKOJIOTUYECKOE
BOCITUTaHHUE.
I'nasalll. KBagpatHoe Pewars kxBagpartHeie ypaBHenus. Haxomurs | [larpuorunueckoe
KBaapatn yYpaBHEHUE U o 00pPOM KOPHH KBaJpaTHOTO YPaBHEHUS, | BOCIIMTAHUE,
ble €ro KOpHU ucnosb3ys reopeMy Buera. Mccinenosars I'paxxaaHCcKoe U
ypaBHeHusi | [IpoGHble KBA/IPATHBIC YPABHCHHUS [0 IUCKPUMHUHAHTY | 1yX OBHO-HPABCTBEHHOE
214 panoHanbHble | U Koddduumentam. Pemats 1poOHbIe BOCIIMTAHHUE,
ypaBHEHUS palHOHANILHBIC YPABHEHHA, CBOAA PEIICHUE | Tpynonoe pociuTaHMe
o o b
TAKMX YPABHCHHH K PEICHHIO IMHEHHBIX M | ry oo
KBaJIpaTHBIX YPABHEHUM C MMOCIEIYIOIIUM
P yP AYTOT BOCITUTAHHUE,
HCKIIFOUEHHEM MOCTOPOHHUX KOPHEH.
LlennocTH HAy4YHOrO
Pematb TeKCTOBBIE 3a/1a4M, UCIIOJIBb3YS
MO3HAHUS
KBaJIpaTHbBIE U IPOOHBIC ypaBHEHUS ’
dusnueckoe
BOCITUTAHHUE,
dhopmupoBaHue
KYJBbTYPbI 30POBbS U
AMOLIHO-
HAJIBHOTO
Oaromnonyyus,
DKOJIOTUYECKOE
BOCITUTaHHUE.
I'nasa IV. YHucnosbie @opMyJIUPOBATH U JOKA3bIBaTh CBOMCTBA [TatpuoTnueckoe
HepaBeHncTBa | HEpaBEHCTBa U | YMCIIOBBIX HepaBeHCTB. Vcnonb30BaTh BOCIIUTaHHUE,
204 UX CBOICTBa arnmnapaT HEpaBEHCTB ISl OLEHKHU I"pakmaHCKOE U
HepaBeHncTBa ¢ | MOTPEIIHOCTH U TOYHOCTU MPUOIMIKEHUS. JyXOBHO-HPaBCTBEHHOE
OJIHOMU Haxonuts nepecedenre u oobeAMHEHNE BOCIHTAHHE
b
MEPEMEHHON M | MHOJKECTB, B 4ACTHOCTH YHCIOBbIX Tpy/I0BOE BOCTIUTAHHE,
UX CUCTEMBI MPOMEXKYTKOB. Pemiats muHelHbIe D CTETHUCCKOR
HepaBeHCTBA. PemaTe cucTeMbl JIMHENHBIX
BOCITUTAHHUE,
HEPaBEHCTB, B TOM YHCJI€ TAKHX, KOTOPbIE
N IlennocTH HAy4YHOr O
3amucaHbl B BUJIEC IBOWHBIX HEPABEHCTB
MO3HAHUS,
duznueckoe
BOCITUTAHHUE,
(dhopmupoBaHue
KYyJBTYPHI 30POBbS U
AMOLIHO-
HAJIBHOT'O
Onaromnosnyyus,
DKOJIOTUYECKOE
BOCITUTaHHUE.
I'masa V. Crenens ¢ 3HaTh ONPEJECICHUE U CBOWCTBA CTETIEHU C [TaTpuotnueckoe




Crenensb ¢ LEIBbIM LEeJIbIM MoKa3aTeneM. [[puMeHsTh CBOMCTBAa | BOCIIUTAHUE,
HeJIbIM MOKa3aTeleM U | CTENEHH C LEIbIM MoKa3aTesieM Ipu I'paxknanckoe u
mokasarteJjieM. | e BBIIIOJITHEHUH BBHIYUCIICHUN U JOYXOBHO-HPaBCTBEHHOE
DJIeMeHTbI CBOMCTBA npeoOpa30BaHUK BBIPAKEHUH. BOCIIUTAHUE,
CTATHCTHKH DJIEMEHTHI Hcnonb30Bath 3aUCh YKUCEI B CTaHIAPTHOM Tpy/l0BOE BOCIIUTAHHE,
11y CTaTUCTUKH BU/IE JIJIS1 BBIPQKECHUS U COTIOCTABJICHUS DeTeTHYECKOS
pa3MepoB 0OBEKTOB, NITUTEIILHOCTH BOCIIHTAHHE,
MIPOLIECCOB B OKPYXKAIOLIEM MHUPE. } T{eHHOCTH HayqHOTO
[IpuBOANTHE MpUMEPHI PENIPE3CHTATUBHON U
Hepenpe3eHTaTUBHON BhIOOPKU. M3BIeKaTh TOSHAHMA,
uH(OPMAIIHIO U3 TAOJIUI] YaCTOT U Du3prIecKoe
OpraHU30BBIBATH MH(OPMAIIUIO B BUJIE BOCIIUTaHUC,
TaOJIUIL YaCTOT, CTPOUTH HHTEPBATbHBIH dbopmuposanme
pan. Ucnonb30BaTh HATJISAIHOE KyJbTYypPbl 310POBbs U
IIPEACTABIICHUE CTATHCTUYECKON SMONHO-
uH(pOpMalUU B BUJE CTOJIIOUATHIX U HAJIBHOT'O
KPYTOBBIX IMarpamm, MOJUTOHOB, Oaromnosyyus,
THCTOrpaMM DKOJIOTHYECKOE
BOCIIUTAHHUE.
[loBrOopenune
84y
I'EOMETPUS
Yetpipexyron | Muoroyronbau | OOBSICHSTH, YTO TaKO€ MHOTOYTONBHUK, ero | [latpuotuueckoe
BHUKU K,  BBINYKIIbIA | BEPIIMHBI, CMEXKHBIE CTOPOHBI, JIMAroHaJM, | BOCIIUTaHUE,
144 MHOTOYTOJIbHUA | M300pa’kaTh U Paclio3HaBaTh MHOTOYTOJBbHUKH | ['paxkaanckoe u
K, Ha YepTekKax; MOKa3bIBaTh JIEMEHThl MHOTO- | JyXOBHO-HPABCTBEHHOE
YETBIPEXYTrOjb- | YTOJIbHUKA, €0 BHYTPEHHIOIO W BHEIIHIOW | BOCIIUTAHUE,
HUK. obmactu;  dopMynupoBarh  ompenenieHue | TpyaoBoe BOCIUTaHUE,
[Tapannenorpa | BBITYKJIOrO MHOTOYTOJIBHHMKA; M300paXkaTh M | DCTETUYECKOE
MM, €ro | pacro3HaBaTh BBITYKIbIE W  HEBBIMYKJIBIE | BOCIIUTAHUE,
CBOICTBa Y | MHOTOYTOJIbHUKUY; dbopMyIHpoBaTh u | lleHHOCTH HAay4YHOTO
MIPU3HAKHY. JIOKa3bIBaTh YTBEP)KIACHHE O CyMME YIJIOB | IO3HAHMS,
Tpanenus. BBIITYKJIOTO ~ MHOTOYTOJIbHUKA;  OOBSCHSTH, | DU3NUECKOEe
[ps- Kakue CTOPOHBI (BepIIMHBI) | BOCITUTAHUE,
MOYTOJIbHUIK, YETHIPEXYTOIbHUKA HA3BIBAIOTCSI TIPOTUBOIO- | OpMUpPOBAHUE
poMO, KBaIpar, | TOKHBIMU;  (OPMYIHPOBATh  OMpENENeHus | KyabTyphl 310POBbS U
WX  CBOWCTBA. | MapayuIeIorpaMma, Tpareuyy, | SMOIHO-
OceBas U | paBHOOEIPEHHOM u MPSIMOYTOJIBHOM | HaJTbHOTO OJIArOMOTYYHs,
HEHTpaIbHAS Tparnenu, MIPSIMOYTOJTbHUKA, pom0a, | DKoornyecKoe
CUMMETpPUHU KBaJIpaTa; M300pakaTh W paclo3HaBaTh ITU | BOCIHUTAHUE.

YEThIPEXYTONbHUKY;  (OPMYJIMpPOBaTh U
JIOKa3bIBaTh YTBEPKICHHUS 00 MX CBOICTBaX U
NpU3HaKaX; pelarh 3a7ayd Ha BBIYMCIICHUE,
JIOKAa3aTeNIbCTBO M IOCTPOEHHE, CBSI3aHHBIE C
TUMU BUJIaMU YEThIPEXYTOIbHUKOB,
OOBSCHSTh, Kakve JBE TOYKHM HAa3bIBAIOTCS
CUMMETPUYHBIMU ~ OTHOCHUTEIBHO  MPSIMOM
(TOUKM), B KakOM ciiydae (purypa HazbIBacTcs
CUMMETPUYHON OTHOCHTEJIBHO PSIMOM
(TOYKH) U YTO Takoe OCh (LIEHTP) CUMMETPUU
Gburypel; TPUBOAUTH  TPUMEPHl  (UTYP,
00J1aIaFOTIIINX OCEBOM (LeHTpAITLHOM)
CUMMETPHUEN, a TaKKe MNPUMEPHI OCEBOM U
LEHTPAJIBHOW CUMMETPUIA B OKPY’KaroLIel HacC




00CTaHOBKE

ITnontans IMousatue OOBsACHATh, KakK TMPOW3BOIUTCS u3MepeHue | [larpuornaeckoe
14g IUIOIA U Iomaaeu MHOT'OYTOJIbHUKOB; | BOCIIUTAHHUE,
MHOTOYTOJbHUA | (hOopMyITUpOBaTh OCHOBHBIE CBOMCTBA IUIomia- | ['paxaanckoe u
ka. [lnomamm | neli ¥ BBIBOIUTH ¢ WX TMOMOIIBIO (DOPMYIIBI | TyXOBHO-HPABCTBEHHOE
IPSIMOYTOJIb- W IEN 7 MPSMOYTOJIbHUKA, | BOCIIUTAHUE,
HUKA, napajuiejiorpaMMa, TpPeyrojbHUKa, Tpamnelnud; | TpyaoBoe BOCIUTAHUE,
napaiuenorpam | (opmMynupoBaTh U JOKa3blBaTh TeOpeMy 00 | DCTETUYECKOe
Ma, OTHOILICHWU  IUIOIIAJIE  TPEYrOJIbHUKOB, | BOCIIUTAHUE,
TPEyrojbHHKa, | UMEIOLIMX [0 paBHOMY yrity; GopmynupoBats | LleHHOCTH HayduHOTO
Tparneluu. U JTOKa3bBaTh TeopeMy [ludaropa u oOparHyio | mo3HaHUS,
Teopema Ilu- | eif; BIBOIUTH opmyiy ['epona ms miomamu | duznyueckoe
¢aropa. TPEYroJbHUKA; peliaTh 337a4 Ha BHIYMCIICHUE | BOCIIUTAHHE,
[Tnomane U JI0Ka3aTelbCTBO, CBA3aHHbIE ¢ (hopmynamu | GopMHUpOBaHHE
YEThIPEXyrojibH | Iuiomaaeii u reopemoii I ndaropa KYJIbTYpPBI 3J0POBbS U
uKa SMOIUO-
HaJIbHOI'O 0JIaronoity4us,
DKOJIOTHYECKOE
BOCITUTAHHUE.
[TogoOHbIe [TonoGHbIE OObBsicHAT, TIOHSATHE TpornopuuoHaigbHOCTH | [laTproTHueckoe
TPEYrOJILHUKK | TPEYrOJIbHHUKH. | OTPE3KOB;  (OPMYJIHMPOBATH  OMPEICICHUS | BOCITUTAHUE,
194 [Tpusnaku MOAOOHBIX TPEYTOJbHUKOB U Kod(duimenTa | ['paxknanckoe u
nojoous nofo0ust; (GOpMyITUPOBATh U JIOKA3bIBaTh TEO- | JYXOBHO-HPABCTBEHHOE
TPEYTrOJbHUKOB | pEeMbL: 00 OTHOILIEHMH IUIOMIAZel MOJOOHBIX | BOCIIUTAHUE,
[TpumMeHeHre | TPEYTOJIBHUKOB, O TpU3HAaKax mojaoous | TpymoBoe BocnuTaHUe,
no00us K | TPEYTOJIbHUKOB, 0 cpenHei JMHUYU | DCTETHUYECKOE
JTIOKA3aTeNIbCTBY | TPEYrOJIbHUKA, O T[EPEeCCUeHUHd  MeWaH | BOCIIUTaHUE,
TEOpeEM U | TPEyroJjbHHUKA, 0 MPONOpUHOHANBHBIX | LleHHOCTH Hay4HOTO
peLIeHUI0 OTpe3Kax B TPSMOYTOJBHOM TPEYroJbHUKE; | TO3HAHUS,
3agad. CuHyc, | OOBSICHATH, YTO Takoe MeroJ momoous B | Dusnueckoe
KOCHHYC W | 3a7]ayaXx Ha TIOCTPOGHWE, W TPHUBOAUTH | BOCIIUTAHUE,
TaHTE€HC NpUMepbl  TPUMEHEHUS  JTOro  MeTroja; | (hopMHUpOBaHHE
OCTPOrOo  yrja | OObACHATh, KaKk MOXHO  HCIIOJb30BaTh | KYJIBTYPHI 3I0POBBS U
NPSIMOYTOJILHOT | CBOMCTBA  MOJOOHBIX  TPEYrOJLHUKOB B | YMOIIHO-
O TPEYTOJIbHHUKA | M3MEPUTENBHBIX  pab0Tax HAa MECTHOCTH; | HAIHBHOTO OJaromnoiayqus,
OOBSCHATH, KaK BBECTH IMOHSATHE MOJ00US Ui | DKOJIOTHYECKOE
NpOU3BOJbHBIX  (Guryp;  (opMyaupoBaTh | BOCIIUTAHHUE.
OTIpeJIeNIeHNE U WILTIOCTPUPOBATh
MOHATHS CHHYCA, KOCHHYyCa ¥ TaHIeHca
OCTpPOTO YIjia MPsIMOYTOJIBHOTO TPEYTOJIbHUKA;
BBIBOJIUTH OCHOBHOE TPHUTOHOMETPHYECKOE
TOXKJECTBO M 3HAUEHUs CHUHYCAa, KOCMHYca U
tanreHca ais yrioB 30°, 45°, 60°; pemars
3a7a4u, CBSI3aHHBIE c nogoouem
TPEYrOJIBHUKOB, JUIsi BBIYMCICHUS 3HAUYCHUN
TPUTOHOMETPHYECKUX (DYHKIIMI MCIONTB30BaTh
KOMITBIOTEPHBIC IPOTPaAMMBbI
OKpy>XHOCTb B3aumnoe UccnenoBate  B3aumHOe  pacrnosioxenue | [larpuornueckoe
179 pacroJIoKEHHE | IPSIMOM H  OKPYXXHOCTH;  (pOpPMYJHPOBATH | BOCITUTAHUE,
IPSIMOH U | ONIpEIENICHUE KacaTeJIbHOM K OKpYXHOCTH; | ['paknaHckoe u
OKPYKHOCTH. dbopMyIHMpoBaTh U JOKa3bIBaTh TEOPEMBL: O | JYXOBHO-HPABCTBEHHOE
KacarenbHas K | CBOMCTBE ~ KacaTelbHOW, O  TpU3HAKe | BOCIUTAHUE,
OKPY>KHOCTH, KacaTeJIbHOW, 00 OTpe3Kax KacaTelbHbIX, | TpyAoBO€ BOCIIUTAHUE,
€€ CBOMCTBO U | MPOBEAEHHBIX 3 OJTHOM TOUKH; | DCTETUUYECKOE
IIPU3HAK. (bopMyIHMpOBaTh MOHSTUSI IEHTPAJILHOTO yIJia | BOCIIUTAHUE,




LlenTpanbubie U

U TpagyCHOM Mepbl JyI' OKPY)KHOCTH;

[{erHOCTH HAay4HOTO

BIIMICAHHBIC (bopMyIHpoBaTh M JIOKa3bIBaThb TEOPEMBL O | O3HAHUS,
yriibl.  YeTslpe | BIMCAaHHOM YIJle, O NPOW3BENEeHMH OTpe3koB | Dusnueckoe
3aMevaTellbHbIe | IEPeceKatoluXcsi XopA; (OpMYJIMpOBaTh U | BOCIUTAHHE,
TOUKHU JIOKa3bIBaTh ~ TEOPEMbl,  CBsA3aHHBIE  C | (popmMupoBaHue
TPEYroJbHHUKA. | 3aMEYaTeJIbHBIMH TOYKAMH TPEYrOJIbHUKA: O | KyJIbTYpHI 310POBbs U
Brnucannas u | Ouccekrpuce yrna U, Kak CIEACTBHUE, O | SMOLMO-
OIMCaHHAas nepeceyeHny OMCCEKTPHC TPEYroJIbHUKA; O | HAJIBHOTO OJIaronoydus,
OKPY’KHOCTH. CEPEIMHHOM NEPINEHIUKYIIAPE K OTPE3Ky H, | DKOJOTHYECKOE
BrincanHble M | Kak CIEICTBHE, O IEPECEUYEHHUU CEPEIVHHBIX | BOCIIUTaHHE.
OIMCaHHBbIE HEPIIEHIUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA;
YETBIPEXYTOJbH | O  IIEPECECUCHUM  BBICOT  TPEYIrOJIbHHKA,
UKU. (opMyITpOBaTh OIpPEIENICHUS OKPYKHOCTEH,
OKpYyXHOCTb BIIMCAaHHOM B MHOTOYTOJIbHUK W OIMCAHHOMN
Oiinepa. OKOJIO MHOTOYTOJIbHHKA; (hOPMYIIUPOBATh H
Merpuueckue | I0Ka3plBaTh  TEOPEMBL: 00  OKPYXKHOCTH,
COOTHOILICHUSI B | BIIMCAHHOW B TPEYrOJIbHUK; 00 OKPY’KHOCTH,
OKPY)KHOCTH: OIMCAaHHOW OKOJIO TPEYT'OJIbHUKA; O CBOWCTBE
CBOICTBA CTOPOH OINHCAHHOTO YETBIPEXYTOJbHUKA; O
CEKYIINX, CBOIMCTBE  YITIOB  BIIMCAaHHOIO  YETBIPEX-
KacaTelbHbIX, | YITOJbHHMKA; pelliaTh 3aJauyd Ha BBIYMCIICHHUE,
Xopz JIOKa3aTeNIbCTBO U IOCTPOCHUE, CBSI3aHHBIE C
OKPY>KHOCTBIO, BIMCAHHBIMU M OIMCAHHBIMU
TPEYrOJIbHUKAMA W YEThIPEXYrOJIbHUKAMM;
UCCIIIOBaTh ~ CBOMCTBA  KOH(HUTYpaImi,
CBSI3aHHBIX C OKPYKHOCTBIO, C IIOMOILBIO
KOMITBFOTEPHBIX IPOrpaMM
IloBTOpenue.
Pemenne
3agaudu
9 kaacc (170 4.)
AJI'EGPA
I. 'naBa OyHKINU U Beruucnsate 3nauenus GpyHkuuy, 3aganioit | [larpuornueckoe
KBaapaTuunasi | UX cBoiicTBa | JOpMYJIOi, a TAK)KE ABYMS U TPEMs BOCITUTAHHE,
bynxuus 22y KBanmpatssiit | popmymnamu. OnuceiBaTh CBOHCTBA I'paxk1aHCcKOE U
TpEXWIEH (byHKIUI Ha OCHOBE UX Irpa)uuecKoro JyXOBHO-HPaBCTBEHHOE
KBagparnuna | npencrasinenus. IHTepnpeTupoBaTh BOCTIUTAHUE,
}IH(IJYHKI_[I/DI u | rpaduKy peanbHbIX 3aBUCUMOCTEH. Tpy/I0BOE BOCIHTAHKE,
e€ rpaduk IToka3bIBaTh CXEMATHYCCKH MOTOKEHHE HA | ry oo oo
Crenennas KOOP/AMHAT HOM MJIOCKOCTH IrpaduKoB
byHKIHS. byHKIMA y = ax2, y =ax2+n,y=a (X — BOCTIMITATNE,
Kopens n-ii m)2. Ctpouts rpaduk GyHKIUHU Yy = ax2 + Hennocrn nayuroro
cre- bx+ C, yMeTh yKa3bIBaTh KOOPAUHATHI TIO3HAHUAL,
TIEHH BEPILMHBI 1apaboIIbl, €€ 0OCh CAMMETPHH, Dusneckoe
HaIpaBJIEHHE BETBEN MapaboJibL. BOCIIMTAHUC,
N300pakaTh cxeMaTH4ecKu rpapux ¢opmuposarne
GyHKIMH Y = XNC YETHBIM U HEUETHBIM N. KYJbTYPBI 310POBbS 1
I[MTornMmats cMBbICI 3anuceii Buaa 3 &, 4 a 1 T. | DMOLUO-
1., Ti€ a — HeKoTopoe uncno.lmers HaJIHOTO
IIPEJICTaBICHUE O HAXOKICHUM KOPHEH N- OJ1aroImoyyus,
HNCTCIICHU C ITIOMOIIIBIO KAJIBKYJIATOPA DKOJIOTHYECKOE
BOCIUTAHHUE.
I'masa II. VYpaBHeHus ¢ | PemaTte ypaBHEHMS TPETbe U 4€TBEPTOMN ITaTpuornueckoe
YpaBHeHnusi u OJTHOH CTEIEHU C TOMOIIBIO PA3JI0KEHUS HA BOCITHTaHHE,
HEepaBCHCTBA HepeMeHHOﬁ MHOXHUTCIIN U BBCICHHUA BCIIOMOI'aTCIIbHBIX Fpa)KHaHCKOC u




¢ OHOM HepaBeHncrBa | nepeMeHHBIX, B YaCTHOCTH peLIaTh JIyXOBHO-HPAaBCTBEHHOE
nepeMeHHOI C OJIHOM OWKBaJpaTHBIC ypaBHEHUs. Pemate BOCIUTAHHUE,
14y MEPEeMEHHON | IpOOHBIE pallMOHANILHBIC YPABHEHHUS, CBOJIS TpynoBoe BOCIIMTaHHUE,
UX K LIEJIBIM YPAaBHEHUSIM C IOCIENYIOIIEeH DCTeTHUECKOe
IIPOBEPKOM KOpHEH. Pemiats HepaBeHCTBa BOCIIUTAHUE,
BTOPOH CTEIEHH, UCTIONb3Ys I'papuuecKue LIeHHOCTH HAYYHOTO
npeacTasieHus. Mcnonb30Bars METO [O3HAHKA,
MHTEPBAJIOB JIJISl PELICHHS HECTIOKHBIX
dusnueckoe
palMOHAIbHBIX HEPABEHCTB
BOCIIUTAHMUE,
(dhopmupoBaHue
KYJIBTYPBI 310pOBbS U
SMOLIMO-
HaJIbHOTO
OJ1arornoayyus,
DKOJIOTUYECKOE
BOCITUTaHHUE.
I'napa II1. VYpasaenus ¢ | Ctpouth rpaduku ypaBHEHUH C IBYMsI ITaTtpuornueckoe
YPaBHeHI/IH u ABYMs NEpECMCHHBIMU B HpOCTef/'IHII/IX clrydasix, BOCIIUTAaHUEC,
HEePaBeHCTBA HEpEeMEHHBIM | KOrja rpaukoM sBiseTcs mpsmMasi, 'paxxaaHcKoe U
¢ AByMs U U UX napaboJia, runep0osa, OKpy>KHOCTb. JyXOBHO-HPABCTBEHHOC
NepeMEeHHbIMH | CUCTEMBI Hcnonb30Bath UX A7 rpaduyeckoro BOCIIMTAHHE,
174 HepaBeHncTBa | pemieHust CHCTEM YpaBHEHUH C JBYMs Tpy/I0BOE BOCIHTAHHE,
C IByMs nepeMeHHbIMU. PemaTh criocobom } D eTeTHICCKOE
IIEPEMEHHBIM | IIOJICTAHOBKHU CUCTEMBI JIBYX YPaBHEHHUH C BOCIIUTAHNE,
" JBYMs IIEPEMEHHBIMU, B KOTOPBIX OJTHO
. IlenHoCcTH HAy4YHOTrO
U UX | ypaBHEHHUE NIEPBOU CTEIIEHU, a JPYroe —
CHUCTEMBI BTOPOMU CTEIICHH. TIO3HAHUA,
Pemate TekCTOBBIE 33/1a4H, UCIIOJIB3YS B Dusneckoe
KAUECTRE BOCITUTaHHE,
anredpandecko MoJIeIN CUCTEMY (opmupoBarne
YPaBHEHU BTOPOU CTEIEHHU C ABYMS KYyJIBTYpPBI 310POBbS U
NIEPEMCHHBIMH, pCIIaTh COCTABJICHHYIO SMOIHO-
CUCTEMY, UHTEPIIPETUPOBATH PE3YyJIbTaT HaJIbBHOTO
Oyaromnonyyus,
DKOJIOTUYECKOE
BOCIIUTAHHE.
I'masa IV. Apudmernue | [TpuMeHATH HHACKCHBIE 0003HAUEHUS [T ITaTpuornyeckoe
Apudmernueck | ckas 4YJIEHOB nocaeaoBarenbHocTel. [IpuBoaute | Bocrimranue,
asi u IIPOrpeccusl | MPUMEPHI 3aJJaHus [TOCIIEI0BATEIbHOCTEN ["paskaHCKOE U
reomerpuyecka | ['eomerpudec | popmMyioif N-ro 4jaeHa U peKyppeHTHON JlyXOBHO-HPABCTBEHHOE
A1 IPOrpeccun Kast dopmynoil. BerBoguth GpopMyssl N-ro uieHa BOCITMTAHHE,
154 porpeccus apHQ)MeTquCKovﬁ IIPOTPECCUU U TpyOBOE BOCITHTAHNE,
T€OMETPUUYECKON MTPOTrPECCUU, CYMMBI DCTETHICCKOS
MEePBBIX N WIEHOB apu(pMeTHIEeCKON 1
BOCITUTaHHE,

T€OMETPUYECKON MTPOTrPECCU, pelaTh
3aJ1a4M C UCIIOJIB30BaHUEM 3TUX POPMYIL.
Jloka3bIBaTh XapaKTEpUCTUUYECKOE CBOMCTBO
apupMeTUIECKON U TEOMETPUUIECKON
nporpeccuil. Pemars 3a1a4n Ha CI0KHBIE
MPOLIEHTHI, UCTIOJIB3YsI TPU HEOOXOAUMOCTH
KaJIbKYJISITOP

IlennocTH HAy4YHOr O
IIO3HAHUS,
duznueckoe
BOCIIUTAHMUE,
(dhopmupoBaHue
KYJIbTYPbI 3I0pOBbS U
3MOLMO-

HaJIBHOTO
Onaromnosnyyus,




DKOJIOTUUYECKOE

BOCHUTAHHUE.
I'maBa V. DNEeMEHTHI BeinonHuTh nepedop Bcex BO3MOKHBIX ITaTpuornueckoe
DJIeMeHTBbI KOMOMHATOp | BapUaHTOB AJIs MepecuéTa 0OBEKTOB U BOCIIUTAHMUE,
KOMOMHATOPUK | UKU koMOuHanuii. [I[puMeHsaTs npaBuiio I'paxkaHcKoe U
U U TeOpHuu HauvanpHbie KOMOHMHATOPHOTO YMHOXKEHHUSI. JyXOBHO-HPaBCTBEHHOE
BepOfITHOCTEH | cBeleHus U3 | Pacno3HaBarth 3a1auu Ha BBIMHCIICHNE YHCIA | pocryranme,
134 TEOpHHU BEPO- | NIEPECTAHOBOK, PASMEIEHHUI, COUCTAHUI U | Ty nopoe BocnnTamHe,
ATHOCTEU IPUMEHSTH COOTBETCTBYIOIIUE (POPMYIIBI. D CTETHUCCKOR
BbIuuciaTe 4acTOTy Clly4alfHOrO COOBITHSL.
OneHuBaTh BEPOATHOCTD CIIY4aliHOTO BOCITHTAHC,
COOBITHUS C TOMOILBIO YaCTOTHI, Hennocru Haytroro
YCTaHOBJICHHOW OIIBITHBIM ITYTEM. TIO3HAHMA,
HaxoauTk BEpOSITHOCTH CIy4aifHOTO Pusnieckoe
COOBITHS HA OCHOBE KJIACCHYECKOTO BOCHHMTAHHE,
onpenenaeHus BeposTHoCcTH. [IpuBoIuThH (opmuposarne
IIPUMEPBI JOCTOBEPHBIX U HEBO3MOKHBIX KyJbTYpPbl 310POBbs U
COOBITHH 3MOLIUO-
HaJIbBHOTO
OsaromnoJsyyus,
DKOJIOTUYECKOE
BOCIIUTAHHUE.
IToBTOpEeHUE
21y
I'EOMETPUA
Bexkropsl. ITonsTue ®opmynupoBars omnpeneneHus U | llatpuornueckoe
Merton BEKTODA. WUTIOCTPUPOBATh TOHATUS BEKTOPA, €ro | BOCIHUTAHUE,
KOOpJUHAT PaBencTBO JUIMHBI, KOJJIMHEAPHBIX U PABHBIX BEKTOPOB; | ['paxmaHckoe u
189 BEKTOPOB. MOTHBHpPOBaTh  BBEJIEHUE TMOHATHUH U | JyXOBHO-HPABCTBEHHOE
CrnoxeHue W | J€HCTBUHM, CBA3aHHBIX C  BEKTOPAMH, | BOCIIUTAHUE,
BbIUMTaHUE COOTBETCTBYIOILIUMU npumepamu. | TpynoBoe BocnuTaHue,
BEKTOPOB. OTHOCAIUMUCS K (PU3UUECKUM BEKTOPHBIM | DCTETHUYECKOE
YMHOXKEHHE | BEIMYMHAM;  INPUMEHSATh  BEKTOPbl U | BOCIIUTAHUE,
BEKTOpa Ha | J€HCTBUSA HAJ HUMM 1pu  pemeHun | LleHHOCTH HAy4YHOTO
YHUCIIO. reomeTpuueckux 3amad. OOBSCHATH U | MO3HAHMUS,
Pa3znoxxenne | WIUIFOCTpUPOBATH MOHATUSA NpsAMOYroibHOW | Pusnueckoe
BEKTOpa TIO | CUCTEMBI KOOpJMHAT, KOOpJMHAT, | BOCIUTaHUE,
JIBYM KOOpJMHAT TOYKM M KOOPJAMHAT BEKTOpPa; | popMupoBaHue
HEKOJJIMHEAap | BHIBOJAUTH W HCIONb30BaTh IPU PEHICHUU | KYJIbTYpPhl 3JI0pOBbS U
HBIM 3ajad4  (OPMYNbl KOOPJAMHAT CEpPEAMHBI | YMOLMO-
BEKTOpaM. oTpe3ka. JIIMHBI BEKTOpa, pPACCTOSHUS | HaJIbHOIO
Koopaunatel | MeXay  JIByMs  TOYKaMH, ypaBHEHHs | OJaronoiaydus,
BEKTOpA. OKPY’KHOCTH U TIPSIMOM.
IIpocreiimue
3a1a4n B
KOOpAMHATAX
YpaBHeHust
OKPYXHOCTHU
U [pSIMOil.
IIpumeHenue
BEKTOPOB U
KOOpJAUHAT

IIPU PELLICHUU
3a1a4.




CootHomeHus CkanspHoe ®opmynaupoBaTh U WLIOCTpUpoBaTh | [laTpuoTnueckoe
MEXIY IIPOU3BENICHN | ONPEIEIICHNS CUHYCa, KOCUHYCA U TAHI€HCA | BOCIIUTAHUE,
CTOpOHaMU U e BekTopos. | yriaoB oTr 0 mo 180 rpamycos; BbBOauTh | ['paxmanckoe 51
yrilaMu Cunyc, OCHOBHO€ TPUTOHOMETPUYECKOE TOXAECTBO | JyXOBHO-HPABCTBEHHOE
TpPEYrojbHUKa KOCHHYC, U (opMyIbl IpUBEACHUS; HOPMYIHPOBATH U | BOCIIUTAHHE,
119 TaHI€HC U | 0Ka3bIBaTh TEOPEMBI CUHYCOB u | TpynoBoe Bocnuranue,

KOTaHI'€HC KOCHUHYCOB, NPUMEHATh MX IPU PEIIEHUU | DCTETUYECKOE

yria. TPEYrOJIbHUKOB; OOBSICHATh, Kak | BOCIIUTAHHE,

Teopemsl UCIOJIb3YIOTCS TpuroHomerpuueckue | llennoctu HAy4yHOTO

CUHYCOB U | popMynbl B H3MEpPUTENBbHBIX pa0OTax Ha | MO3HAHUS,

KOCHHYCOB. MECTHOCTH; (HOPMYIHPOBATH ONPEACICHUS | DKOJIOTHUECKOE

Pemenue yria MEXIy BEKTOpaMH M CKAISPHOTO | BOCIIUTAHHE.

TPEYrOJbHUK | IPOU3BEACHUS yepes KOOpJUHAThI

OB. BEKTOPOB; (POpMYIHPOBATH U 0OOCHOBHIBATh

Dopmyisl, YTBEPKJIEHHE O CBOMCTBaX CKaJISIPHOTO

BBIPAKAIOIIM | IPOU3BEACHUS; MCIOJIb30BaTh CKaJISIPHOE

€ IUIOIIAJb | IPOU3BEACHUE BEKTOPOB IpU pElICHUU

TPEYroJIbHUK | 33a]1a4

a: 4depe3 JIBe

CTOPOHBI U

YIOa MEXKIy

HUMH, Yepes

nepuMeTp u

paaunyc

BIIMCAHHOM

OKPY’KHOCTH.

dopmyna

I'epona.

CxkansipHoe

IIPOU3BENICHU

€ BEKTOpOB U

€ero

pUMEHEHNE

B

reoMeTpHuyec

KHX 3a7a4ax.
Jnuua [IpaBuibHBIE DopmyJIUpPOBATH onpexnenenue | I[larpuornueckoe
OKPYXHOCTH U MHOTOYTOJIbH | IPaBUJIBHOTO MHOT'OYTI'OJIbHUKA; | BOCIIUTaHUE,
IUIOIIA/lb Kpyra | UKH. dbopMynupoBaTh U J0Ka3bIBaTh TeopeMbl 00 | ['paxknanckoe u
129 OKpy’KHOCTH | OKPYKHOCTSIX, OIMCaHHOU OKOJIO | TyXOBHO-HPaBCTBEHHOE

, OIMCaHHAas | IPAaBUJILHOTO MHOTOYTOJIbHUKA U | BOCIIUTaHUE,

OKOJIO BIINCAHHOM B HEro;  BBIBOJUTH U | TpyAoBOE BOCIIUTAHUE,

MPAaBWJIBHOTO | UCIOJIb30BAaTh (OPMYJIbI ISl BBIYMCIEHUS | DCTETUYECKOE

MHOTOYIOJIbH | IJIOLAAW TPABUIBHOTO MHOTOYTOJIBHUKA, | BOCIIUTAHUE,

vKa U | ero CTOPOHBI M paguyca BnucaHHoH | LleHHocTH HAay4YHOT'O

BIINCAHHAs B | OKPYXHOCTH; pemarh 3a/1a4M Ha | MO3HaHUA,

HEro. MIOCTPOCHHE MPABUIIBHBIX MHOTOYTOJIbHUKOB | DKOJIOTHYECKOE

ITocTtpoeHue BOCIIMTaHUE.

MIPaBUJIbHBIX

MHOT'OYT'OJIbH

uKoB. JlnmHa

OKPYKHOCTH.

ITmomrane

Kpyra.
JIBrokeHus OtobpakeHu OOBACHATD, UTO Takoe oToOpaxkenue | Ilatpuornueckoe




8u € TIUIOCKOCTH | IJIOCKOCTH Ha ceOS W B KaKOM CilIydae OHO | BOCITUTaHUE,
Ha ce0s. | Ha3bIBaeTCs JBUKEHHEM miockocTy; | TpyaoBoe BocUTaHuE,
[Tonsitue OOBSCHATH, UYTO TAaKOE OCEBas CHUMMETPHS, | DCTETHYECKOE
JIBUKCHUSI. LEHTpaJbHas CHUMMETpHS, MapajlielbHbIN | BOCIUTaHUE,
OceBas U | IEPEHOC ¥ TIOBOPOT; OOOCHOBBIBATH, YTO 3TH | LleHHOCTH HAy4YHOT'O
HEHTpajbHas | OTOOpa)KEHUS IJIOCKOCTU Ha ceOs SBISIOTCS | MO3HAHUS,
CUMMETpPUU. | IBMKCHHUSAMH; OOBSACHATh, KakoBa CBs3b | Dusmdueckoe
[TapamiensH | MeXAYy JBMKCHMSIMH M HAJIOKEHUSIMU; | BOCIIUTAHUE,
Bl TIEPEHOC. | WJUTFOCTPUPOBATh OCHOBHBIC BHUIBI JIBH- | opMHUpOBaHUE
[ToBopor. KEHHM, B TOM UHCIE€ C TIOMOIIbIO | KYIbTYPbl 370POBbS U
HanoxxeHust | KOMIBIOTEPHBIX TPOTPaMM HMOILMO-
U JBUKCHHUS. HAJIBHOTO
[Tpumepsl Onaromosyuus,
JIBUKCHUS
buryp.
Havanshbie [Tpenmer OOBSCHATD, 4TO takoe | [latpuotuueckoe
CBE/ICHUS U3 CTepeOMEeTpU | MHOTOTpAaHHHMK,  ero  rpaHd,  péOpa, | BOCIUTAHHE,
CTEpEeOMETPUHN . BEPILIKHBI, JaroHalu, kakoii | ['pakmanckoe u
84 ['eomeTpryec | MHOTOTpAaHHUK HA3bIBACTCS BBITYKIIBIM, YTO | TyXOBHO-HPABCTBEHHOE
KM€ Tela W | Takoe J-yrojibHas Mpu3Ma, €€ OCHOBAaHHUS, | BOCIIUTAHUE,
MOBEPXHOCTH | OOKOBBIE T'paHU W OOKOBbIe pEOpa, Kakas | TpymoBoe BOCIIUTaHWE,
: npu3Ma Ha3blBaeTCs NPSIMOM M Kakas | DCTETHYECKOe
MHororpaHH | HaKJIOHHOW, YTO TaKO€ BBICOTA IPHU3MBI, | BOCITUTAHUE,
UKU: TIpU3Ma, | KaKas npu3ma Ha3biBaeTcs | LleHHoctu HAyYHOTO
napajieNieny | napaiesenune oM " KaKou na- | IO3HaHMSI,
nef, paJenenumnes HasbIBaeTcs | Duzmyeckoe
MUPaMHJIA, MPSIMOYTOJIBHBIM; dbopMyITUpOBaTH Y | BOCIIUTaHHE,
bopMyIbI 000OCHOBBIBAaTh YTBEP)KIEHUS O CBOMCTBE | (hopMHUpOBaHHE
TUIst JMiaroHajel mapajuieNienunesia M 0 KBajpaTe | KylIbTypbl 3II0pPOBbSI U
BBIUMCJICHUS | TUAroHallu MPSIMOYTOJIBHOTO | YMOIIHO-
uX O00BEMOB. | mMapajUieNienuena; OOBSICHITh, YTO TaKOE | HAIBHOTO
Tena U | 00b€M MHOTOTpPaHHHMKA; BBIBOJUTH (C | OIaromonydus,
MOBEPXHOCTU | MoMolIsio npuHImna Kasansepu) ¢popmyny | Dkosormueckoe
BpaIllleHUs: 00Béma MPSIMOYTOJIBHOTO | BOCITUTaHHE.
IVITAH/IP, napajjieNienumnena;  OOBACHATh,  KaKOW
KOHYC, MHOTOTPaHHHK HA3bIBACTCS MUPAMUAON, UTO
chepa, map, | TakoOe OCHOBAaHWE, BEpIINHA, OOKOBHIC
dbopMyIBI rpanud, OokoBele pE&Opa W  BBICOTA
TUTST MMUPAMHJIBI, Kakas IHpaMHIa Ha3bIBACTCS
BBIUMCJICHUS | MIPaBWJIBHOM,  4YTO  Takoe  amodema
UX IUIOMAAeH | MpaBUIIBHON TTUPAMHU/IBI, TIPUBOJIUTH
noBepxHocTe | popmyny oObéMa mHUpaMUABI; OOBSICHATH,

U 1 00BEMOB.

KAaKO€ TeJO HAa3bIBAETCA LWJIMHIPOM, YTO
TaKO€ €ro 0Ch, BBICOTA, OCHOBAHHUS, PAIUYC,
O0KOBast MOBEPXHOCTb, 00pa3yroIlue, pa3
BEPTKAa  OOKOBOM  TNOBEPXHOCTH,
KakuMH (opMyliaMd BBIpakaroTcsi 00bEM U
II0IaAb OOKOBOM MOBEPXHOCTU LMIIMHJIPA;

OOBSCHATh, Kakoe TeJ0  Ha3bIBACTCSI
KOHYCOM, 4YTO TaKO€ €ro Oocbh, BBICOTa,
OCHOBaHHe, OoKoBast MOBEPXHOCTb,
oOpa3yromiue, pa3BépTKa 0OO0KOBOI
MIOBEPXHOCTH, KaKAMH bopmynamu

BBIpaXaroTcsi O00BEM KOHyca H TUIOIIATh
OOKOBOM TIOBEPXHOCTH; OOBSICHATH, KaKas




MOBEPXHOCTh Ha3bIBaeTcsi chepoil U Kakoe
TEJIO HA3bIBAETCS IIApPOM, YTO TAKOE pajnyc
u jauamerp cdepsl  (mapa), KaKUMHU
dopMynamMu BBIpaXalOTCs 00BEM Imapa u
wiomaas chepsl; n300paxkaTb U pacro3Ha-
BaTh Ha pPHCYHKax pu3My,
napajjieNienunes, NUPaMUAy, LHIUHJID,
KOHYC, IIap

006 akcuomax becena 00 ITaTpuoTnueckoe
r€OMETPUHU aKCHOMax IO BOCIIUTaHUE,
24 T€OMETPUH.
[Tonstue 006
aKCHOMAaTH4e
CKOM
IIOCTPOEHUH
T€OMETPHUH.
[TsThiit
MOCTYJIaT
OBKIMAA U
€ro UCTOPHs
[ToBTOpEHue. I'paxxnanckoe 51
Pewenne JIyXOBHO-HPABCTBEHHOE
3agau9q BOCIIUTaHUE,
TpynoBoe BocnuTaHue,
COI'NTACOBAHO COT'JTIACOBAHO
METOAMYECKUM O0BEINHEHHEM Meroauct
YUMTENIEH MaTEMATUKN
pyxoBogutens MO Momnacteipras H.H.
Yermmra M.10. (moamuce) Pacmmposka moamncy.
oT Ne ,

Yenura M.1O.

METOJIHCT, paciIn(poBKa IOAMNCH.

mara.
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