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ITo maTemaTuke

VYpoBeHb 00pa3zoBaHus (KjJacc) OCHOBHOe o0iee 7-9 kJjacc
KomnmgectBo waco 510 wyacos

YpoBeHb 0a30BbIi

Yuurens HIunkaps Kapuna BukropoBHa

[Tporpamma pazpabotana B coorBeTcTBUU ¢ DT'OC COO-2012 n
MPUBEJICHA B COOTBETCTBUE C (efiepaibHOM padodelt mporpaMMoi 1o mpeaMeTy

«Marematuka» mig /-9 xKiaccos



Ilianupyembie pe3viabTAThl H3YVUEHHUS YVUEOHOro npeamMera «MarteMaTuKa
B 7 -9 Kjaaccax

JIMHHOCTHBIE PE3VYJIBTATDI
JIM4HOCTHBIE pe3yIbTaThl OCBOEHUS MPOTrpaMMbl yueOHOTO MpeIMeTa

«MareMaTuka» XapaKTEpU3YIOTC:

1. ITatproTHYECKOE BOCIIUTAHHUE:

MPOSIBICHUEM HHTEpeca K MPOILIJIOMY M HACTOSIIEMY POCCHUICKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHWEM K JOCTH)KEHHUSIM POCCUMCKUX MAaTEMAaTHUKOB U
POCCHICKOII MaTEMaTUYECKOM WIKOJbI, K HMCIOJIb30BAHUIO 3TUX JOCTUKEHUH B
JIpYrUX HayKax W OPHUKJIaJHBIX cepax.

2. 'paxkanckoe U TyXOBHO-HPaBCTBEHHOE BOCTIUTAHHUE:

TOTOBHOCTBIO K BBITIOJHEHHIO 003aHHOCTEHN I'pa)/1aHWHA U pealn3aliy ero npas,
IPEJCTaBICHUEM O MaTEMAaTUYECKUX OCHOBaX (DyHKLIHMOHHPOBAHUS Pa3IMYHbIX
CTPYKTYP, IBJICHUM, POLEAYp IPakAaHCKOro 001iecTBa (BbIOOPHI, OMPOCHI U TIp.);
TOTOBHOCTBIO K 00CYX/ICHUIO 3THUECKUX IIPOOJIEM, CBSA3aHHBIX C IPAKTUYECKUM
NPUMEHEHUEM JTOCTHIKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTU MOPAJIBbHO-3THYECKHX
MPUHIIUIIOB B JAESTEIIBHOCTH YUYEHOTO.

3. TpynoBoe BocniuTaHue:

YCTAaHOBKOM HAa AaKTUBHOE y4YacTHE B PEIICHHMM MPAKTHYECKUX 3ahad
MaTeMaTU4YECKON HAaIPaBICHHOCTH, OCO3HAHUEM BaXKHOCTH MATEMATHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHUM BCEM JKU3HU I YCHEIIHOW MpOoQecCHOHATBHON
JESTEIbBHOCTH M PAa3BUTHEM HEOOXOJUMBIX YMEHHUI; OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHIUBUTyAIbHON TPAEKTOPUHU 00pa30BaHMsI M )KM3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN.

4. DcTeTuuecKkoe BOCIUTAHUE:

CIIOCOOHOCTBIO K AMOIMOHAIIBHOMY M 3CTETUYECKOMY BOCIPUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUH, PACCYXIECHUH; YMEHHIO BHUIETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

5. lleHHOCTH HAYy4YHOI'O MTO3HAHUS:

OpUEHTaluel B  JEATETbHOCTM HA COBPEMEHHYI0 CHCTEMY  HAay4YHBIX
MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOAbI U
oOlIecTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HayKu Kak cdepbl 4YelOBEYECKON
NEeATEIbHOCTH, ATANoB €€ pa3BUTUS W 3HAUYMMOCTHU JJIS Pa3BUTHS LIUBUIN3ALINM;
OBJIAJICHUEM SI3bIKOM MAaT€MATHKW U MATEMATHYECKOW KYJIBTYpPOH KaK CpeICTBOM
MO3HAHUS MHUPA; OBJIAJICHUEM NIPOCTEMIIIMMH HABBIKAMU UCCIIEI0BATEIbCKON
NESATEIbHOCTH.

6. ®usnueckoe BocnuTanue, GOPMUPOBAHNUE KYJIbTYpPbI 3I0POBbSI K SMOIMO-
HaJILHOT'O OJIaromoJyqus:

TOTOBHOCTBIO IPUMEHATh MATEMATUUECKUE 3HAHKS B HMHTEPECAX CBOETO 310POBbBS,
BEJICHUS 370pOBOro o00pa3za >KU3HU (3I0pOBOE MUTaHUE, COaTaHCUPOBAHHBIN
peXUM  3aHATMH HM  OTHbIXa, peryispHas  (u3nyeckas  aKTUBHOCTD);



c(hOpMHUPOBAHHOCTHIO HABBIKA Pe(IeKCHUU, TPU3HAHUEM CBOETO MpaBa Ha OLIMOKY
Y TaKOTI'0 K€ MpaBa JIPyroro 4eoBeKa.

7. DKOJIOrM4€eCcKO€e BOCIIUTAHUE:

OpUCHTAIlMEll Ha MPUMEHEHUE MATeMaTHYECKHX 3HAHUW JUIsl PEIICHHS 3a/lad B
00JIaCTH COXPAHHOCTU OKPYIXKaIoIlel CpeJibl, MJIAaHUPOBAHUS TIOCTYIIKOB U OLICHKU
UX BO3MOXHBIX MMOCJEACTBUI JJII OKPYKAIOIIEH CPEeIbl; OCOZHAHUEM TJI00aTbHOTO
XapakTepa OJKOJOTMYECKUX MpodsieM U MyTed ux pemieHus. JIMYHOCTHBIE
pe3yabTaThl, OOecrleunBarone afanTaluilo O0O0yYarolmerocs K H3MEHSIOMUMCS
YCIIOBHSIM COLIMAJIBHOW W NPUPOJHOM CpEAbl: TOTOBHOCTBIO K JICWCTBUSIM B
YCJIOBUSX HEOINPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3
MPAKTUYECKYIO ACATEIbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS y JIPYTUX JIOJEH,
npuoOpeTaTh B COBMECTHOW JIEATEIbHOCTH HOBBIE 3HAaHMS, HABBIKU U
KOMIIETEHIIUM W3 OIbITa APYTHX; HEOOXOIUMOCTHIO B (POPMUPOBAHUU HOBBIX
3HaHWM, B TOM 4ucie HOpMyIMpoBaTh UJEH, MOHATHUS, TUIIOTE3bI 00 00BEKTAX U
SBJICHUSIX, B TOM YHCJIC paHee HE U3BECTHBIX, OCO3HABATH JAEPHUITUTHI COOCTBEHHBIX
3HAHUM W KOMIIETEHTHOCTEW, IUIAHUPOBaTh CBOE pPA3BUTUE; CIOCOOHOCTHIO
OCO3HaBaTh CTPECCOBYIO CHUTYallll0, BOCHPHUHHMATh CTPECCOBYIO CHUTYalUIO Kak
BBI30B, TPEOYIOMUA KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbBIC PEIICHUS WU
nercTBus, (GopMyIupoBaTh M OLIEHUBATh PUCKU M TOCIEACTBUS, (HOPMHUPOBATH
OTIBIT.

METAIIPEAMETHBIE PE3VJIBTATHI

MertanpenMeTHble pe3yJbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO TpeaMeTa
«Anredpa» xapakTEepHU3yIOTCS OBJIAJIEHUEM YHUBEPCAIbHBIMHU IO3HABATEIbHBIMU
JNEUCTBUSMH,  YHUBEPCAUIbHBIMM  KOMMYHUKATUBHBIMM  JCUCTBUAMH U
YHUBEPCAIbHBIMU PETYISTUBHBIMU JICHUCTBUSIMHU.

1) YHuBepcaiabHble TO3HABaTeNIbHbIE JACHCTBUS oOecneurBalOT (HOPMUPOBAHUE
0a30BbIX KOTHUTHBHBIX MPOIECCOB 00YyUarOIMMUXCs (OCBOGHHE METOJIOB MO3HAHUS
OKPY’KAIOLIEro MHUpA; MPUMEHEHUE JIOTUYECKHX, MCCIEHOBATEIbCKUX OIEpalnid,
yMeHu# paboTaTh ¢ HHGOpMAIIHEH).

ba3oBble Jiormyeckue MEWCTBUS: BBIABIATH M XapaKTEpU30BaTh CYIICCTBEHHBIC
MPU3HAKA MaTEMaTUUECKUX OOBEKTOB, TOHATHUM, OTHOIIICHUH MEXKy TOHSATHUSIMU;
dbopMyIHpOBaTh ONpeIeICHUs OHITUHN; YCTaHABJIMBATh CYIIIECTBEHHBIM

NpPU3HAK KJIacCU(PUKALUKU, OCHOBAaHUS Uil OOOOIIEHHS U CPaBHEHUS, KPUTEPUU
MPOBOJIMMOTO aHaIW3a; BOCIPUHUMATH, (POPMyIHpOBaTH U MPeoOpPa3OBHIBATH
CYKJIEHUS: YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, CIMHUYHbIE, YaCTHBIE U OOIIHE;
YCJIOBHBIE; BBISIBISATh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W
npoTuBopeursi B ¢dakTax, JaHHBIX, HAOMIOACHUSX W YTBEPXKICHUSX; IMpeajiarath
KPUTEPUU JIJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEW M MPOTHBOPEUUH; JIeJIaTh BBIBOABI C
UCIIOJIb30BAHUEM  3aKOHOB  JIOTUKHM,  JCAYKTHBHBIX UM  WHAYKTHUBHBIX
YMO3aKJIIOUEHUI, YMO3aKIIOUEHUH IO aHajlOruu; pa3ouparh JOKa3aTelbCTBA
MaTeMaTUYECKUX YTBEPXKACHUN (TpsiIMble W OT MPOTUBHOIO), MPOBOJUTH



CaMOCTOSITEJIbHO ~ HECJIOJKHBIE  JTOKA3aTeNbCTBA  MaTE€MaTH4YEeCKUX  (DaKToOB,
BBICTpAaWBaTh  apryMEHTAallMI0, MPHUBOJUTH TPUMEPHl U  KOHTPIPUMEPHI;
00OCHOBBIBaTh COOCTBEHHBIE PACCYKJEHUS; BHIOMpATh CIOCO0 pelieHus: yueOHou
3a7ayu  (CpaBHUBATh HECKOJBKO BApHAHTOB pELIEHUs, BBIOMpaTh Hauboiiee
HOJXOJAIIMM ¢ yUETOM CaMOCTOSTENBHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble  HccnenoBaTenbCKUE — JIEMCTBUS:  UCIOJIB30BaTh  BOINPOCHI  Kak
UCCIIEIOBATEIbCKUA ~ MHCTPYMEHT  TO3HaHWs;  (POPMYJIMpOBaTh  BOIPOCHI,
¢ukcupyolmue NpOTUBOpPEUYHE, MPOOJIEMY, CAMOCTOATEIbHO YCTAHABIIMBATH
HCKOMOE€ U JJaHHO€, (OPMHUPOBATh TUIIOTE3Y, APTyMEHTUPOBATH CBOIO MO3UIIHIO,
MHEHHUE; POBOJIUTH 10 CAMOCTOSATEIBHO COCTABJIEHHOMY IJIAHY HECIIOAKHBIH
HKCIIEPUMEHT, HEOOJBIIOE UCCIEIOBAHUE MO YCTAHOBICHHUIO

0COOEHHOCTEN MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTEN OOBEKTOB

MeXIy COoO0OH; caMOCTOSITENbHO (OPMYyIUPOBAaTh OOOOIIEHUS M BBIBOABI IO
pe3ysbTaraM NpoBeAEHHOTO HAOIOICHUS, UCCIIEI0BAaHus, OLIEHUBATh
JOCTOBEPHOCTh ~ IOJIYYEHHBIX  pEe3yJbTaTOB, BBIBOJOB U  O0OOIICHHUI;
IPOTHO3MPOBATh BO3MOKHOE PAa3BUTHE MPOLECCA, a TAKKE BBIJIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

PaGora ¢ wuH}opManueii: BBISBIATH HEJOCTATOYHOCTh W HM30BITOYHOCTH
uHpOpMallMK, JaHHBIX, HEOOXOAUMBIX JJsi pELIEHUs 3aJaud; BBIOUpPATH,
aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATb W  UHTEPIPETHPOBATh  HH(POPMALUIO
pasNUYHBIX BUAOB M (OPM TMPEACTaBICHUS; BBIOMpaTh (HOpMY NpEICTaBICHUS
uHbOpMallMl U WUIIOCTPUPOBATh pEIIAaeMble 33Jaud CXeMaMH, AUarpaMMaMH,
WHOUN rpauKoi M UX KOMOMHAIMSAMU; OLEHUBATh HAAEKHOCTh MH(GOPMAIUHU T10

KPUTEPHUSIM, IIPEIIOKEHHBIM YUUTEIEM WU chOpMyITUPOBAHHBIM
CaMOCTOSITEIILHO.
2) YHuBEpCanbHbIE KOMMYHHMKATUBHBIC NENCTBUSA 00eCIeynBaroT

c(hOpMHUPOBAHHOCTH COLMAJIBHBIX HABBIKOB O0YYAIOIIIMXCS.

OO61enne: BOCIPUHUMATD U (DOPMYIIUPOBATH CYXKIEHUSI B COOTBETCTBUU C
YCJIOBUSIMU U TIEJISIMU OOIIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY
3pEeHHSI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy pelIeHUs
3a/1aud, KOMMEHTHPOBATh MOJYUYEHHBIA pe3yJIbTaT; B XOJe OOCYXKJICHHS 3a/1aBaTh
BOIIPOCKHI MO CYIIECTBY OOCYXIaeMOW TEeMBbI, MPOOJEMBI, peniaeMor 3aJauu,
BBICKA3bIBaTh WJICH, HAIlCJICHHbIE Ha TIIOUCK pPEUIeHUs; COIMOCTAaBIATh CBOU
CYXKIIEHUS C CYXKJICHUSMH JIPYTUX YIYACTHUKOB JUAJIOTa, OOHAPYKUBATH Pa3IudKe
U CXOJICTBO TIO3UIMH; B KOPPEKTHON (PopMe (opMyIHpoBaTh pa3HOTIACHS, CBOU
BO3PKEHUS; MPEJCTABIATh PE3YJbTAaThl PEIICHUS 3aJlauyd, SKCIIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSITENIbHO BbIOMPATh (hOpMAaT BBICTYILIICHUS

C y4€TOM 3a7a4 MPEe3eHTALNN U OCOOEHHOCTEH ay TUTOPUH.

CoTpyIHMYECTBO: TOHUMATh W UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW U
WHJUBUAYAJIbHOM paOOThl TIPU pEIICHUH YYEOHBIX MaTEeMaTUYECKUX 3a/ady;
NPUHUMATh 1I€JIb COBMECTHON JIEITENbHOCTH, ILJIAHUPOBATH OPraHU3AIUIO



COBMECTHOM paboThl, pacrpenessTh BUIbl pabOT, JOrOBAapUBATHCA, OOCYKIATh
mporecc ©  pe3yapTaT paboThl; 0000maTh MHEHHS HECKOJIbKHX JIFOJCH;
y4acTBOBaTh B TPYIIOBBIX ¢Gopmax paboTel (0OCyXmeHus, oOOMEH MHEHHUSIMH,
MO3TOBBI€ IITYPMBI U Jp.); BBITIOJHITH CBOI YacTh PaOOThI U KOOPAMHHPOBATH
CBOM JCHCTBUS C JIpyTMMH 4YJ€HaMU KOMAaHJIbl; OIIEHMBAaTh KadyeCTBO CBOETO
BKJIaJla B OOIIMNA MPOAYKT IO KpPUTEPHUSIM, CHPOPMYIMPOBAHHBIM YUACTHUKAMU
B3aMMOJICUCTBHUS.

3) VYHuBepcaiabHble pEryJsTUBHbIE JEUCTBUS 0OecrneuynBalOT G(OpMHUpPOBAHUE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB JIUYHOCTH.

CamoopraHu3anus: CaMOCTOATENIBHO COCTABIIATH IJIaH, AJITOPUTM PELICHHS 3aJa4n
(WM ero 4acTh), BBIOMpaATh CIOCOO PEIICHHS ¢ YUYETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH BapUAHTHI
penieHuit ¢ yuéToM HOBOM MH(MOpMAIUH.

CaMOKOHTpOJIb: BJIAJIETh CIOCO0AMU CaMOTIPOBEPKH, CAMOKOHTPOJIS IIpoliecca U
pe3yJibTaTa pelIeHUs] MaTeMaTUYECKOW 3aJauM; MPEIBUAECTh TPYIHOCTH, KOTOPHIE
MOT'YT BO3HUKHYTH INPHU PEIICHUM 3aJa4l, BHOCUTh KOPPEKTUBBI B JACSATEILHOCTH
Ha OCHOBE HOBBIX OOCTOSATENIbCTB, HAWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pe3yJIbTaTa JACSITEILHOCTH MTOCTABICHHON

LEIN U YCIOBUSAM, OOBSICHATh MPUUYUHBI JTOCTUKEHUS WM HE JOCTHKEHUS IIEINH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

[MPEAMETHBIE PE3YJIbTATHI

[IpeameTHble pe3ynbTaThl OCBOCHHS pabodeil mporpaMMmbl 1O  anredpe
MPECTABIICHBI 110 TOJIaM 00yUEHMUSI.

Pa3Butre JOrM4ecKux NPEACTaBICHUNM W HABBIKOB JIOTMYECKOTO MBIIUICHUS
OCYILIECTBIISIETCS HA MPOTSHKEHUH BCEX JIET 00yUYeHUsI B OCHOBHOM IIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. [Ipeamonaraercsi, 4TO BBITYCKHUK OCHOBHOM NIKOJIBI
CMOXXET CTPOUTH BBICKA3bIBAHMSI W OTPUIAHUS BBICKA3BIBAHHM, pPacMO3HABATh
WCTUHHBIC U JIO)KHBIE BBICKA3bIBAHMUS, IPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI,
OBJIQJICET MOHATUAMMU: ONPEICIICHUE, AKCUOMA, TEOPEMA, JOKA3aTEIbCTBO

— ¥ HAyYMTCS UCIOJIH30BaTh UX MPU BBHIMOJHEHUH YU€OHBIX U BHEYYCOHBIX 3a/1a4.

PAIIMOHAJIBHBIE YUCJIA

BbIITyCKHUK HAYy4YUTCS:

1) moHUMaTh OCOOEHHOCTH JIECATUYHON CUCTEMbI CUUCIICHHUS;

2) BIaETh NOHATUSAMU, CBA3aHHBIMU C JIETMMOCTbIO HATYpaIbHBIX YHCEIT;

3) BbIpaxkaTh 4KcClia B SKBUBAJICHTHBIX (popMax, BbIOMpas Hanbosee MmoAXOoAsIIyIo
B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIlNH;

4) cpaBHHMBATh U YIIOPSI0YMBATh PALIUOHAIBHBIE YHCIIA;

5) BBIIOJNHATH BBIYKCIEHUS C PAUMOHAIBHBIMH YHUCJIAMH, COYETas YCTHBIE H
NMCBMEHHBIE TPUEMBI BBIYMCIICHUI, TPUMEHSTH KAJIBKYJIATOD;

6) HCIONb30BaTh IMOHATHA M YMEHHsS, CBSI3aHHBIE C IPONOPLUUOHAIBHOCTHIO
BEJIMYMH, IPOLEHTAMU B XOJ€ PELICHHWS MATeMAaTHYECKUX 3aJad W 3a]ad H3
CMEXKHBIX IIPEIMETOB, BBIIIOJIHATH HECIOKHBIE TPAKTUYECKUE PACUETHI.



BBIIMyCKHUK NOJIYYUT BO3MOKHOCT:

7) TO3HAKOMHTHCSA C TO3WUIIMOHHBIMH CHCTEMaMH CYHCIICHUS C OCHOBaHHUSIMH,
OTJIMYHBIMU OT 10;

8) yrayOuTh W pa3BUTH MPEICTABICHHWS O HATypaJIbHBIX YHCIaX M CBOMCTBAX
JETUMOCTH;

9) Hay4HWTbCS WCIOJB30BaTh MPUEMBI, PAIMOHATU3UPYIOMINE BBIYUCIICHUS,
MPUOOPECTH MPUBBIUKY KOHTPOJIMPOBATH BBIYUCIICHUS, BRIOMPAS TTOAXOISIIANA IS
CUTYaIlUH CII0Cco0.

JIEMCTBUTEJIBHBIE UMCJIA

BbIlyCKHUK Hay4HTCS:

1) ucrnosib30BaTh HayalbHbIC MPEJICTABICHUS O MHOXKECTBE JACUCTBUTEIBHBIX
YUCEe;

2) BIaJeTh MOHATHEM KBAJIPATHOTO KOPHSI, IPUMEHSTH €0 B BBIYUCIICHUSX.
BhIMyCKHUK TOJIYYUT BO3MOKHOCTD!

3) pa3BUTH MPEACTABICHUE O YUCIIC W YUCIIOBBIX CHUCTEMaxX OT HATYPaJIbHBIX JIO
JICUCTBUTEIBHBIX YUCEI; O POJIM BEIYMCIICHUMN B YEJIOBEUECKOW MPAKTHUKE;

4) pa3BUTh W YIIIyOUTh 3HAHUS O JECATHUYHON 3alMCH JCHCTBUTEIBHBIX YHCEI
(mepuouyYecKue U HETIEPUOUYECKUE APoon).

N3MEPEHU A, ITPUBJINKEHM A, OLIEHKU

BrinmycKHUK HAy4UTCS:

1) wucnonb3oBaTh B XOJI€ pEIICHUS 3aJad DJJIEMEHTApHBIC MpeACTaBICHUS,
CBSI3aHHBIC C MIPUOJIMKEHHBIMU 3HAYEHUSIMU BEJIMYUH.

BbIIMyCKHUK NOJIYYUT BO3MOKHOCTD:!

2) TIOHSATh, YTO YHCJIOBBIC JaHHBIC, KOTOPBIC MCIIOJIB3YIOTCS JUIS XapaKTePUCTUKU
O00BEKTOB OKPY’KAIOIIETO MHPA, SIBISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMH,
YTO 10 3alUCU MPUOMKEHHBIX 3HAYCHHM, COAEpKaluXcsi B WH()OPMAITMOHHBIX
HUCTOYHUKAX, MOXKHO CYJUTh O MOTPEITHOCTH NPUOIMKECHHUS;

3) MOHSATH, YTO MOTPEIIHOCTh Pe3yJibTaTa BHIUMCICHHI JTOJDKHA OBITH COM3MEpUMa
C TIOTPELITHOCTHIO UCXOIHBIX TAHHBIX.

AJITEBPANYECKUE BBIPAXXEHUA

BrimyCKHUK HAYy4UTCS:

1) B1afeTh NOHATUAMH KTOXKIECTBOY, «TOXKIECTBEHHOE MTPeoOpa3oBaHUEy, PElIaTh
3aJlauu, coJeprkalirue OyKBEHHbIE JaHHbIE; paboTaTh ¢ GopMyIamu;

2) BBINONHATH TPEOOPA30BAHUSI BBHIPAKCHUM, COJEPKAIIUX CTETCHH C IICIBIMU
MOKa3aTesIMU U KBaJIpaTHbIE KOPHU,

3) BBIMIOJNHATH TOXKJECTBEHHBIE MPEOOpPa30BaHUS PAMOHAIBHBIX BBIPAKCHHUN Ha
OCHOBE MPaBUJI ACUCTBUIN HAJ MHOTOUYJICHAMU U alreOpandecKuMu Apoosmu;

4) BBINOJIHATH Pa3I0KE€HUE MHOTOUJICHOB HA MHOKHUTEIIH.

BbIMyCKHUK MOJIYYUT BO3MOKHOCTD:!

5) Hay4YuThCS BBIMOJHATH MHOIOIIArOBBIC IMPEOOPA30BaHUS PAIMOHATBHBIX
BBIPKEHUI, TPUMEHSS IIMPOKUI HAOOP CIOCOOOB U MPUEMOB;

6) TpPUMEHITh TOXICCTBEHHBIC TpeoOpa3oBaHUs I PEUICHUS 3aj]ad U3

Pa3IMYHBIX pasnenos Kypca (Hanmpumep, TUTS HAXOXKICHUS
HauOOJIBIIIET0/HAMMEHBIIIETO 3HAUYCHUS BHIPAKCHUS).
YPABHEHUN S

BbIITyCKHUK HAYy4YUTCS:



1) pemaTh OCHOBHBIE BHJbl PAallMOHAIBHBIX YPAaBHEHHUH C OJHOW IMEPEMEHHOM,
CUCTEMBI JIBYX YPABHEHHUI C ABYMS IEPEMEHHBIMH;
2) NOHMMAaTh YpaBHEHHE KaK BAKHEWIIYI0 MAaTEMaTUYECKYI0 MOJENIb s
ONMHCAHMS U W3YYEHUS Pa3HOOOPAa3HbIX PEAIbHBIX CUTYyallUi, pellaTh TEKCTOBBIE
3a/1auy aNreOpandecKuM METOJIOM;
3) mpuMeHATh TrpauyuecKkue TMpeACTaBICHUS MJIi HCCIENOBaHUS ypaBHEHUH,
VCCJIEIOBAHMS M PELIEHUS] CUCTEM YPABHEHHI C JBYMSI IEPEMEHHBIMH.
BBIITyCKHUK MOJyYUT BO3MOYKHOCTB:
4) oOBIAJETh CICUUATBHBIMH TNPHEMAMH pEIICHHS YPaBHCHUH U CHCTEM
YPABHEHUM; YBEPEHHO IIPUMEHATH allaparT ypaBHEHUM I peLIEHUs
pa3HOOOpPa3HBIX 3a/1a4 U3 MaTEMAaTHUKU, CMEKHBIX NPEAMETOB, IPAKTUKH;

5) npuMeHsTh rpaduUeCcKre MPEICTABICHUS Ul HCCIICIOBAHUS YPAaBHCHUH,
CUCTEM ypaBHEHUH, COAEpKAIINX OYKBEHHbIE KOI(PPUIIMEHTHI.
HEPABEHCTBA
BbIITyCKHUK HAYy4YUTCS:
1) moHMMaTh M MNPUMEHITb TEPMUHOJIOTMIO W CUMBOJMKY, CBSI3aHHBIE C
OTHOUIEHUEM HEPABEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;
2) pemaTh JMHEWHbIE HEPABEHCTBA C OJHOW MEPEMEHHON U UX CHCTEMBI; pellaTh
KBa/IpaTHbIE HEPABEHCTBA C ONOPOM Ha TpauuecKre NpeCTaBICHUS;
3) NpuMEHATH anmnapaT HEPAaBEHCTB JJIs PEIICHUS 3aJlay U3 pa3IMYHBIX pPa3JesioB
Kypca.
BBIITyCKHHK MOJyYUT BO3MOKHOCTb HAYUNUTHCA:
4) pa3HOOOpa3HBIM MpUEMAM JIOKAa3aTeIbCTBA HEPABCHCTB; YBEPCHHO MPUMECHSTH
anmapaT HEpPaBEHCTB I PEUICHHs] Pa3HOOOpa3HbIX MaTeMAaTUYECKUX 3ajad |
3aJ1a4 U3 CMEKHBIX IIPEAMETOB, IPAKTHKHY;
5) npumeHaTh rpadUuecKUe TPEACTABICHHUS ISl WCCICIOBAaHUS HEPaBCHCTB,
CUCTEM HEPABEHCTB, COJIepKAIIMX OYKBEHHbIE KOA(P(DUIIMECHTBHI.
OCHOBHABIE I[IOHATH A. YACIIOBBIE ®YHKIINN
BbIITyCKHUK HAYUYUTCS:
1) moHMMaTh W MCHOJIb30BaTh (PYHKIMOHAJIbHBIE MOHATHUS W SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE 0003HAYEHUS);
2) cTpouTh TpauKu 3MeMEHTapHbIX (QYHKLUHNA; UCCIEI0BAaTh CBOMCTBA YHCIOBBIX
(GyHKLMI Ha OCHOBE U3YyYEHHUSI IOBEICHUS UX Tpa(UKOB;
3) noHUMaTh PYHKIMIO KaK BaKHEHIIIYI0O MATEMAaTHYECKYIO MOJIEb AJIsi OMTUCAHMUS
IPOLIECCOB U SIBICHUI OKPYXAlOUIEr0 MUPA, MPUMEHATh (PYHKUHMOHAIBHBIN S3bIK
JUTSL ONTUCAHMSI U MCCIIEIOBAHUS 3aBUCUMOCTEN MEXKTy (PU3NUECKUMU BEIUYUHAMH.
BBIITyCKHHK MOJTyYUT BO3MOKHOCTh HAYUNUThHCS:
4) IpOBOAUTH MCCIICOBAHMS, CBA3aHHBIC C M3yUYCHHEM CBOWCTB (DYHKIIHMI, B TOM
YHCclie C UCHOJB30BAaHUEM KOMIIBIOTEPA; HAa OCHOBE TpapUKOB HU3YyUYEHHBIX
byHKIIMA  cTpouTh OoJjiee  clokHbIe rpaduku  (KyCOYHO-3aJlaHHBIE, C
«BBIKOJIOTBIMUY» TOYKAMH H T. 11.);
5) ucnosnp30BaTh (YHKIMOHAIBHBIC TPEACTABICHUS W CBOWCTBA (YHKIMW IS
pelIeHns MaTeEMaTHYECKUX 3a]1a4 U3 Pa3IMUHbIX Pa3/IesoB Kypca.
YU CJIOBBIE ITOCJIENOBATEJIbBHOCTU
BBIITyCKHUK HAYy4YUTCS:
1) mnoHMMaTe M HCHOJIB30BATh S3BIK  IOCJIEJOBATEIBHOCTEH  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS );



2) mpumeHsATh (GOPMYJIBI, CBS3aHHBIE C apU(PMETHUECKOH M TEeOMETPHYECKON
IPOrPECcCUsiMU, U ammapar, cOpMHUpPOBAHHBIA NMPU HU3YUCHHH APYTUX DPA3/AEIOB
Kypca, K PelIeHHUIO0 33/1a4, B TOM YUCJIE C KOHTEKCTOM U3 PealbHOM KU3HU.
BEINTyCKHHK TOTYYUT BO3MOXHOCTh HAYYUTHCSI:

3) pemiath KOMOMHHMPOBAHHBIC 337addl C MPUMEHEHHEM (GOpPMYJT N-TO WiIeHa U
CYMMBI TIEPBBIX N YIECHOB apu(PMETUYECKOM M TEeOMETPUUYECKOW MPOrpeccui,
IPUMEHSS [IPH 3TOM afmnapaT ypaBHEHHUI U HEPABEHCTB;

4) moHMMaTh aApUPMETUYECKYI0 U TCOMETPHUYECKYIO MPOrPEcCCHU Kak (YHKIUU
HATYPaJIbHOTO apryMEHTa; CBA3BIBATh apU(PMETHUECKYIO MPOTPECCHIO C TMHEHHBIM
POCTOM, TEOMETPHUYECKYIO — C IKCTIOHEHIIUATIBHBIM POCTOM.

OIIMCATEJIBHAA CTATUCTHUKA

BBIMyCKHUK HayduTCsl MCHOJIB30BAaTh IMPOCTEHIINE CIOCOOBI MPEACTABICHUS U
aHaJln3a CTaATUCTHYECKUX JIaHHBIX.

BBIyCKHUK ~ TIOMyYUT BO3MOXKHOCTH MPHOOPECTH TEPBOHAYAIBHBIA  OMBIT
OpraHu3anuu cOopa JaHHBIX MPHU MPOBEICHUHU OIMpOca OOIIECTBEHHOTO MHEHHS,
OCYIIECTBIISITh UX aHAl3, MPEACTABIATh PE3yNbTAThl OMpOca B BUAC TaOIHIIHI,
JUarpaMMBl.

CJIVYAMHBIE COBBITUSA Y1 BEPOITHOCTD

BBITyCKHUK HAay4YUTCS HAXOAUTh OTHOCHUTENBHYIO YacTOTYy M BEpPOSTHOCTH
CJIy4aiiHOTO COOBITHSI.

BBINYyCKHUK TMOJIy4UT BO3MOXKHOCTb NMPUOOPECTHU OIBIT MPOBEACHUS CIIydalHBIX
HKCIEPUMEHTOB, B TOM YHCJIE C TOMOIIBIO KOMIIBIOTEPHOTO MOJAEIUPOBAHUS,
UHTEPIIPETALNN UX PE3YJIbTATOB.

KOMBMHATOPUKA

BhinyckHUK HaydyuTcs peliaTh KOMOMHATOpPHBIE 3aJaud Ha HaxOXKICHHE dYHclia
00BEKTOB WJIN KOMOMHAIIHIA.

BBIYCKHUK TMOMYYHT BO3MOXKHOCTH HAYUUTHCS HEKOTOPHIM  CIIEIUATBHBIM
npuéMaM perieHuss KOMOMHATOPHBIX 3a/ad.

[IpenMeTHbIe pe3yabTaThl OCBOCHHMS pabodeld mporpaMMmbl 1O TE€OMETPUHU
IPEICTaBJICHBI TI0 TOAaM 00yUYEHHUS.

Pa3BuTre JOTMYECKWX TPEACTAaBICHUA ¥ HABBIKOB JIOTHUECKOTO MBIILICHUS
OCYIIIECTBISIETCS Ha MPOTSHKEHUH BCEX JIET 0OYUYEHHsI B OCHOBHOM IITKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. [Ipemmonaraercs, 4TO BBIMYCKHHK OCHOBHOW IIIKOJIBI
CMOKET CTPOUTH BBICKA3bIBaHUS M OTPUIIAHHS BBICKA3bIBAHWUN, pacIO3HABATh
UCTUHHBIE U JIO’)KHBIE BHICKA3bIBAHUS, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEDHI,
OBJIAJICET MOHATHUIMHU: OIpe/IeJIeHHEe, aKCHOMa, TEOpeMa, 10Ka3aTeIbCTBO

— W HAYYHUTCS MCTIOJIb30BaTh UX MPH BBIMOJIHEHNN YUYE€OHBIX U BHEYUYEOHBIX 3a/1a4.

Harnsgnast reomerpust

BBITTyCKHUK HAYyYUTCS:

1) pacro3HaBaTh Ha YePTEKaxX, PUCYHKAX, MOJICTIAX M B OKPY KA IIEM MUPE
IJIOCKUE M IPOCTPAHCTBEHHBIC TEOMETPUUYCCKHE (DU TYPHI;

2) pacro3HaBaTh pa3BEPTKH Ky0a, MPSAMOYTOJIBHOTO Mapajuielielnd Teaa,
NpaBUILHOM MUPAMUIBI, HIUJTUHAPA U KOHYCA;

3) ONpENENATh MO JUHEHHBIM pa3MepaMm pa3BEPTKU (UTYpbl JIMHEHHbIE
pa3Mepsl camoit GUrypbel 1 HA0OOPOT;

4) BBEIYHCIIATh 00BEM MPSIMOYTOIHLHOTO TapaJIJICIICTIHIIE 1A,



BI)IHYCKHI/IK IMOJIYYHUT BO3MOKHOCTD:

5) BBEIYHCIIATh OOBEMBI  MPOCTPAHCTBEHHBIX  T€OMETPUYECKUX  (QUTYD,
COCTAaBJIEHHBIX U3 NPSIMOYTOJIbHBIX NapaJUIeIEIUNEA0B;

6) YTIyOUTh B PAa3BUTh MPECTABICHUS O MPOCTPAHCTBEHHBIX TEOMETPUICCKUX
urypax;

7) MPUMEHATh TOHATHE PA3BEPTKU JUISI  BBINOJHEHUS IPAKTH YECKUX
pacy€ToB.

['eomerpuyeckue Gurypbl
BbITyCKHUK HAY4YUTCS:

1) MOJIb30BATHCS S3BIKOM T'€OMETPUH JIJISI OTIMCAHUS TPEIMETOB OKPY>KaOIIETO
MHUpa U UX B3aUMHOTO PACIIOI0KEHUS;
2) pacro3HaBaTh U M300pa)kaTh Ha YEPTEKAX M PUCYHKAX TeO "METPUUECKUE

burypsl 1 UxX KOH(MUTYpaLIUU;

3)  HaxoAWTh 3HAYCHUS JUIMH JHMHEWHBIX JJIEMEHTOB (PUTYp M MX OTHOIICHUS,
rpagycHyro mepy yriaoB or 0 mo 180°, mpumeHnss ompezneneHus, CBOMCTBA U
NpU3HAKU (QUIYp U UX BJIEMEHTOB, OTHOLIECHUS (uryp (paBeHCTBO, MoAoOue,
CUMMETPHH, IOBOPOT, MapalIeIbHbIN MEPEHOC);

4) ONEpUPOBaTh C HAYAJbHBIMU MOHSATUSMU TPUTOHOMETPUU U BBINOJHATH
AJIEeMEHTapHbIE ONepalry HaJ GQYHKUUSAMHU YIJIOB;
5) pelmarh 3aJadd Ha JOKa3aTelIbCTBO, ONMPAsCh HAa W3Y4YEHHBIE CBOMCTBA

buryp ¥ OTHOUICHUH MEXKJIYy HUMHU ¢ TPUMEHSI U3YYCHHBICE METO/IbI
JI0KA3aTEIbCTB;

6) pelaTth HECIOXHbIE 3aJayd Ha TOCTPOCHHE, IPUMEHSII OCHOBHBIC
aJIrOPUTMBI TOCTPOEHHUS C TOMOIIBIO HUPKYJIS U T HENKH;

7) pelaTth NpocTerIre MIAHUMETPUIECKUE 3a1a4H B TPOCTPAH "CTBE.
BbINMyCKHUK TOJIYYUT BO3MOKHOCTD!

8) OBJIAJIETh METOJAMM PEIICHUs 3a7ay Ha BBIYMCIEHUS W 10 Ka3aTelbCTBA:
METOJIOM OT IPOTHMBHOIO, METOJIOM MO0 0OMs, METOJAOM Iepedopa BapUaHTOB U
METO/I0M F€OMETPU UECKUX MECT TOYEK;

9) npruoOpecTH OIIBIT MIPUMEHEHUS anredpanvecKoro 17§
TPUTOTHOMETPUYECKOT0  ammapaTta ¢ W€ JBWXKEHUS TIPU  peIIe HUU
reOMETPUYECKUX 3a/1aY;

10) oBiameTh TPATUIIMOHHOM CXEMOW pEIICHUS 3aJad Ha IO CTPOCHHUE C
MOMOIIBI0 IUPKYJIS W JIMHEWKU: aHaldu3, MOCTPO€HHE, JAO0Ka3aTeJbCTBO U
UCCJIEI0BAHHE;

11) HayuuThCs peliaTh 3ajadyd Ha MOCTPOCHHE METOJOM T'€0"METPHUYECKOTO
MeCTa TO4YEK U METOJIOM MOA00us;

12)  npuoOpecTH OIBIT WCCIEIOBAHUSA CBOWCTB IJIAHUMETPUYECKHX (DUTYDP C
MTOMOIIBI0 KOMITBIOTEPHBIX IPOTPAMM;

13) mpuoOpecTH OMBIT BBHITOJHEHHUS MPOEKTOB MO TemaM: «['eo—Merpuueckue
npeoOpa3zoBaHus Ha MII0CKOCTH, «IlocTpoe—Hue 0Tpe3KoB Mo popmyier.
N3mepeHne reoMeTpuyecKux BeTUYrH

BrInmycKHUK HAy4UTCS:

1)  ucHoiBp30BaTh CBOWCTBA U3MEPEHUS JIUTUH, TUIOIIAICH U YIJIOB MIPH PEIICHUH
3a/lay Ha HaxOXXJEHUE JJIMHBI OTpe3Ka, U Hbl OKPY>KHOCTH, JJIMHBI JYTH
OKPYHOCTH, IPalyCHOM MepHI yIIa;



1)  BBIUMCIATH JJIMHBI JIMHEHHBIX 3JEMEHTOB (DUTYp M HMX YIJIbI, UCHOJB3YSI
(bopMyIIbI ATUHBI OKPY>KHOCTU U JUTMHBI IYTH OKPY>K "HOCTH, (POPMYIIBI TIOMIAICH

duryp;

2) BBIUMCIATh  IUIOMAAM  TPEYTOJbHUKOB,  MPSMOYTOJBHUKOB,  Ma-
paJuIeIorpaMMoB, Tpaeluid, KpyroB U CEKTOPOB;

3) BBIUUCTIATH IJTMHY OKPYKHOCTH, JIMHY AYTH OKPY>KHOCTH;

4) pemiath 3a7ayd Ha JO0Ka3aTelIbCTBO C HCIOJIb30BaHHEM (OPMYJ IJIMHBI
OKPY>KHOCTH M JUIMHBI AYTH OKPY>KHOCTH, (popMy1 Tuio—maneit puryp;

5) pemaTh MpakTHYECKUE 3a/auyd, CBS3aHHBIE C HAXOXKICHHEM Teo-

METPUYECKUX BEIMYMH (MCHOJB3YyS IPH HEOOXOJUMOCTH CIPa—BOYHUKH U
TEXHUUYECKUE CPEJICTBA).

BbIIyCKHHMK HOJIYYUT BO3MOXHOCTB:

1) BBIUMCIIATh IUIOWAAN (UTyp, COCTaBIEHHBIX U3 JBYyX WIH 0Oo—Jee
PSIMOYTOJIBHUKOB, ApajlIeIONPaMMOB, TPEYTOJIbHUKOB, KPyra U CEKTOPa;

2) BBIYHMCIIATh  IUIONIAJAM  MHOTOYTOJIBHUKOB, HCIOJb3yS ~ OTHOILE "HHS
PaBHOBEIUKOCTH U PaBHOCOCTABIEHHOCTH;

3) pruoOpecTH OTIBIT IIPUMEHEHUS anredpanvecKoro 17}
TPUTOHOMETPUYECKOT0 armapaTa U HJIEW ABWXKEHHS MpPU PEIICHHH 3a1ad Ha
BBIYHCIIEHHE IIJIOIAJIE MHOTOYT OJIbHUKOB.

Koopannatsr

BpInyCKHUK HAYYUTCS:

1) BBIUUCIISITh JJIMHY OTPE3Ka IO KOOpJUHATaM €ro KOHIIOB;, BBI UHUCJIATH
KOOPJIMHATHI CEPEAUHBI OTPE3KA;

2) HCIOJIb30BaTh KOOPJAWHATHBIA METOJl JJI1 M3YUYEHHUsS CBOMCTB MPSIMBIX U
OKPYHOCTEM.

BhINyCKHUK MOJYYUT BO3ZMOXKHOCTb:

3) OBJIaICTh KOOPAWHATHBIM METOJIOM PEIICHMsI 3a/Jad Ha BBIUHUCIICHHE U
JIOKa3aTeJILCTBO;

4) NpUOOPECTH OMBIT HUCMOJIb30BAHUSI KOMIBIOTEPHBIX MPO—TpaMM s
aHaJM3a YaCTHBIX CIIy4aeB B3aMMHOI'O PACIIOIO KEHUS OKPYKHOCTEH U MPSMBbIX;
5) NpUOOPECTH ONBIT BBIMOJHEHUST TPOEKTOB Ha TeMmy «lIpu—meHeHue

KOOPJAMHATHOI'O METO/1A IPU PEIIEHUH 3a7a4 HA BBIYUCIIEHUE U JIOKA3aTEIbCTBOY.
Bexkropsl

BbIIyCKHUK Hay4HTCS:

6) ONIEpUPOBATH C BEKTOPAMHU: HAXOAUTh CYMMY U Pa3sHOCTb JABYX BEKTOPOB,
3aJJaHHBIX T€OMETPUYECKHU, HAXOAUTh BEKTOP, PABHBIN IMPOU3BEICHUIO 33IaHHOTO
BEKTOPA HA YMCIIO;

7) HAaXOJWUTh JUISI BEKTOPOB, 3aJaHHBIX KOOPJAWHATAMU: [JIMHY BEK "TOpa,
KOOpJIMHATHI CYMMBl W Pa3HOCTH JBYX M 0ojee BEKTOPOB, KOOPIMHATHI
MPOU3BEACHUS  BEKTOpa HA  YHCJIO, TPUMEHsII TIpU  HEOOXOIUMOCTHU
COYETATEIIbHBIMN, IEPEMECTUTEBHBIN U PACTIPE " AEIUTEIbHbBIN 3AKOHBI;

8) BBIUMCIATh CKAJAPHOE IMPOU3BEICHUE BEKTOPOB, HAXOIUTH YIOJ MEXKIY
BEKTOPaMH, YCTAHABJIMBATH NMEPIICHAUKYISPHOCTD NP "MBIX.

BpIITyCKHUK TTOJTyYUT BO3MOXKHOCTb:

9) OBJIAJICTh BEKTOPHBIM METOJIOM ISl PEUICHUSA 3a1a4 Ha BbI YHUCIEHUE U
JI0Ka3aTeJIbCTBO;



10) npuoOpecTd ONBIT BBINOJHEHHUsS TPOCKTOB Ha Temy «lIlpu—MeHeHue
BEKTOPHOI'O METO/Ia MPH PEIICHUH 33]1a4 HA BB YHUCIICHUE U IOKA3aTEIbCTBOY.
Conepxkanue yueOHOro npeamera «MareMmaTukay

MOAYJIb «AJuaredpa»

APUOMETHUKA

PauuonanbHble yucaa. Pacmmmpenne MHOXECTBA HATYPAJIBHBIX YHUCEN JI0
MHOJKECTBA LENbIX. MHOXECTBAa WLEJBIX YHCEN JI0 MHOXECTBA PalMOHAIbHBIX.
ParnponanbHOe 4YMCIO Kak OTHOIIGHHE M/N, Toe T — Meloe Yucio, N —
HaTypanbHOE. CTENEHb C LENbIM MOKA3ATENEM.

HeiictBuTesibHBbIE YKcaa. KBaapaTHbeiil KopeHb U3 uncia. KopeHb TpeTbeit
CTETNEHU. 3aluch KOPHEN ¢ TOMOIIBIO CTETIEHU C JPOOHBIM IMOKa3aTeIeM.

[lonsitue 00 wuppanuMoHanbHOM uwMcie. HppallMoHaNIbHOCTH dYHCHA U
HECOM3MEPUMOCTh CTOPOHBI U JHMArOHaNIM KBajparta. JleciTUUHbIC MPUOIMKEHUS
MPPalMOHAIBHBIX YUCET.

MHOXKECTBO JEHUCTBUTEIBHBIX YHUCEN; MNPEACTABICHUE JIEHCTBUTEIBHBIX
yucesl OECKOHEYHBIMU JIECSITUYHBIMU Jpo0smMu. CpaBHEHHE JEHCTBUTEIBHBIX
yucen. KoopaunatHass npsimas. M3o00pakeHune yucen TOYKaMH KOOPAMHATHOU
npsAMOo. YUCIIOBBIE POMEKYTKH.

N3mepenusi, npudIn:KeHnsi, OEHKU. Pa3zMepsl 00BEKTOB OKPYIKAIOIIETO
Mupa (OT AJIEMEHTAPHBIX YacTHI[ 10 BCeleHHOM), MIUTEeNbHOCTh MPOILIECCOB B
OKpYyKaroueM MUpe. BolieieHne MHOXKUTENST — CTEIIEHU JECITH B 3alIMCU YKCIIa.
[Tpubnmxk€HHOe 3HAYEHHE BEJMYMHBI, TOYHOCTb MpuOIMxeHus. llpukuaka u
OLICHKA PE3YJIbTATOB BHIYMCIICHUM.

AJITEBPA

Aure0panvecKue BbIPAaKeHUsl. DyKBEHHbIC BBIPAXKECHUS (BBIPAXKEHUS C
nepeMeHHbIMH). YuciaoBoe 3HaueHHWE OYKBEHHOTO BhIpakeHUsA. JlomycThmbie
3HAUEHHS] TEPEMEHHBIX. [loACTaHOBKA BBIPAKEHHM BMECTO TNEPEMEHHBIX.
[IpeobpazoBaHrie OYKBEHHBIX BBIPAKEHUN HAa OCHOBE CBOWCTB apu(PMeTHUecKuX
nercTBuid. PaBeHCTBO OyKBEHHBIX BbIpaxkeHUMH. TOXKIECTBO.

CreneHb C HaTypallbHBIM MOKa3ateneM MU €€ cBoicTBa. OJIHOWICHBI U
MHorowiensl. CreneHb MHoOrowieHa. CllO)K€eHuEe, BBIYUTAHUE, YMHOKEHUE
MHOro4wieHOB. DOpMyJibl COKPAIIEHHOTO YMHOXKEHUS: KBaJgpaT CyMMbI U KBaapaT
pazHoctu. @opmyiia pazHocTu KBaapaToB. [IpeoOpazoBaHue 11€J10T0 BhIpAXKEHUS B
MHOTOYJIEH.

PazmoxxeHne MHOTOYJIEHOB HA MHOXUTEIW. MHOrOWIEHb C OJHOU
nepemeHHol. Kopenp wmHorowiena. KagpaTHbI TpEXWIEH; Pa3I0OKECHUE
KBaJPaTHOTO TPEXUJIEHA HA MHOYKUTEIIH.

AnrebOpandeckass apoOb. OCHOBHOE CBOWCTBO alreOpanyeckod apoowu.
CrnoxeHre, BBIYUTAaHUE, YMHOXKEHUE, JelieHne anreOpandeckux apooeit. CteneHnb
C LIEJIBIM ITIOKa3aTeIeM U €€ CBOMCTBA.

PamimonanpHbie BBIpOKEHUST W WX mpeoOpazoBaHus. JlokazaTenbCTBO
TOXJIECTB.

KBanpatueie kopHu. CoiicTBa apuMETHIECKUX KBAJIpaTHBIX KOPHEN U MX
pUMEHEHUE K MTPeoOpPa30BaHUI0 YHCIOBBIX BHIPAXKEHHUM U BHIYUCIICHUSIM.

YpaBHeHusi. YpaBHEHHME C OAHOM mnepeMeHHol. KopeHb ypaBHEHUS.
CBOIICTBA YNCIIOBBIX PABEHCTB. PABHOCUIIBHOCTD ypaBHEHUIA.




JIuneitnoe ypaBHeHue. KBaapaTHoe ypaBHeHue: (Gopmysa KOpHEH
KBaJIpaTHOro ypaBHeHus. Teopema Buera. Pemenue ypaBHeHUi, CBOIAIIMXCS K
JIMHEWHBIM U KBaApaTHBIM. [Ipumepsl pemenns ypaBHEHUN TPETbEU U YETBEPTOU
creneHeil. Pemenne 1poOHO-pallMOHAIBHBIX YPaBHEHUM.

YpaBHeHHE C JByMs IEepeMEHHbIMU. JIMHEHHOE ypaBHEHHE C JBYMs
IIEPEMEHHBIMH, IPUMEPBI PELICHUS YPABHEHUH B LIEJIBIX YHUCIIAX.

Cucrema ypaBHEHUH C JBYMsI NEPEMEHHBIMU. PaBHOCHJIBHOCTH CHCTEM.
CucteMbl [BYX JMHEWHBIX YpPaBHEHUW C JABYMs II€PEMEHHBIMU; PEUICHUE
MOACTAHOBKOM M  cloXKeHueM. [IpuMepbl pelieHus] CHUCTEM HEJIMHENHBIX
YPaBHEHUI C ABYMs IEPEMEHHBIMHU.

Pelienre TeKCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

JlekapToBbl KOOpAWMHATHI Ha IJIOCKOCTH. ['paduueckas uHTEpHpeTarus
YpaBHEHUS C JBYyMs IepeMeHHbIMU. ['paduk IMHEHMHOro ypaBHEHUS C ABYMs
MEPEMEHHBIMM; YIJIOBOM KOA(D(PUIMEHT MpsIMOil; YCIOBUE MapauieIbHOCTU
npsambIX. ['paduku npocTelinx HETUHEHHBIX ypaBHEHUH: mapabosa, runepooa,
OKPYXHOCTb. ['padmueckas HHTEpHpeTausi CUCTEM YpPABHEHUH C JABYMS
IIEPEMEHHBIMHU.

HepasencrBa. UucnoBele HEepaBeHCTBA M MX CBoWcTBa. HepaBeHCTBO ¢
OIHOW TNEpEMEHHOM. PaBHOCHMIBHOCTH HEpPAaBEHCTB. JIMHEMHBIE HEPABEHCTBA C
onHOW mepeMeHHoW. KBagpaTtHeie HepaBeHCTBA. CHCTEMBI HEPABEHCTB C OJHOMU
IIEPEMEHHOM.

OYHKIIMN

OcHOBHBbIC MNOHATHA. 3aBUCUMOCTM MeExay BenauunHamu. [loHsiThe
bynkuun. O6macTh ompeneneHuss 1 MHOXKECTBO 3HadeHu ¢yHKuun. CrocoOb
3ananus Qynknuu. ['paduk dynkuun. CpoiicTBa GyHKIUN, X OTOOpaKeHHE Ha
rpaduke. [Ipumepsl rpaduKoB 3aBUCUMOCTEN, OTPAXKAIOLIUX PEAJIbHBIE MPOLIECCHI.

YuciaoBbie QpyHknuu. DOyHKIUMU, OMUCHIBAIOIIME MNPSIMYI0 U OOpaTHYIO
MPONOPIIMOHANIbHBIE 3aBUCUMOCTHU, UX Ipa@uKu U cBoiicTBa. JIuHeHas (pyHKUUSA,
e€¢ rpaguk u cBoiictBa. KBagparnunas ¢yHkuus, e€ rpaduk U CBOMCTBA.
CreneHHble (DYHKIIMM C HATypaJbHBIMHU MOKa3zaTensiMu 2 U 3, ux rpaduku u
cBoiicTa. ['paduxu byskmmii Y = VX, y=VX, y = | X |-

YuciioBble M0C/Ie10BATEJIbHOCTH. ITonsaTue YU CIIOBOMN
MOCJIEIOBATEIBLHOCTH. 3alaHHe MOCIEA0BATEIbHOCTH PEKYPPEHTHON (popMyIoi U
dbopmyII0ii N-TO WieHa.

Apudmernueckas U reomeTpudeckas mnporpeccur. @opmyisel N-ro 4jieHa
apu(PMETUIECKON U TEOMETPUYECKON MPOTPECCHil, CyMMBbI TIEPBBIX N-X YIJICHOB.
N300pakeHne wWieHOB apu(METUIECKON U TeOMETPHUECKOM MPOTrPECCHil TOUKaMU
KOOPJIMHATHOM TIJIOCKOCTU. JIMHEMHBI M HSKCIOHEHIMAIbHBIM pocT. CIOXKHBIC
IIPOLICHTHI.

BEPOATHOCTDH U CTATUCTUKA

OnucarenbHasi cratucTuka. [lpencraBieHune naHHBIX B BUJIE TaOJMII,
Jarpamm, rpauKoB. Ciyyaiinas WU3MEHYUBOCTb. Cratuctuueckue
XapakTEepUCTHUKKW Ha0opa JaHHBIX: cpefaHee apudmeTudeckoe, MeauaHa,
HauOoJIbllIee M HaUMEHbIIee 3HaueHus, pa3max. [IpencraBieHue o BHIOOPOYHOM
UCCIIEIOBAHUH.

Ciyyaiinbie cOOBITHA W BepPOATHOCTb. [loHATHE O CilydyallHOM OIBITE U
ciydaitHoMm coObiTun. YacToTa ciydailHOTo coObITHsS. CTaTUCTUYECKUN MOAXOM K



MOHATUIO  BEPOSTHOCTU.  BepoATHOCTH  MNPOTUBOMOJIOXKHBIX  COOBITHU.
He3aBucumbie  coObITHs.  YMHOXEHME  BeposiTHOocTei.  JlocToBepHble U
HEBO3MOXKHbIE  cOoObITHs.  PaBHOBO3MOXHOCTH  coObiTHi.  Kiaccuueckoe
ONPEIEIICHUE BEPOSITHOCTH.

Kom0unaropuka. Pemienne KOMOMHATOPHBIX 33/1a4 epeOOpoOM BapHaHTOB.
Komb6unaropnoe npaBuso ymHoxeHus. [lepecTaHOBKH U pakTOpHal.

JIOTYKA U MHOXECTBA

TeopeTnko-MHOKeCTBEHHbIC NOHATHSA. MHOXECTBO, JIEMEHT MHOKECTBA.
3alaHre MHOXECTB IIEPEUYHCIICHUEM 3JIEMEHTOB, XapaKTEPUCTUUECKUM CBOWCTBOM.
CranpapTHble 0003HAUEHMSI YHUCIOBBIX MHOXECTB. [lycToe MHOXECTBO M €ro
o0o3Hauenue. [lonmHoxkecTBo. OObEIMHEHNE U TTEPECECUCHHE MHOXKECTB, PA3HOCTh
MHOXECTB. MmrocTpanus OTHOWIEHUA MEXAY MHOXKECTBAMH C IOMOIIBIO
nuarpamm Dinepa — BeHHa.

JuieMeHTbl  JOrukM. [loHATHE O pPaBHOCWUIIBHOCTH, CIIEIOBAHUH,
yHoTpeOJIeHHE JIOTUYECKUX CBSI30K €CIH ..., TO ..., B TOM U TOJBKO B TOM ClIydae,
JIOTUYECKHUE CBSI3KHU U, WIH.

MATEMATHUKA B UCTOPUYECKOM PA3BUTUU

Ucropust (opmupoBaHHsl MOHATUS YHUCIA: HATypallbHblE 4uUCHa, ApoOw,
HEJIOCTaTOYHOCTh PALHMOHAIBHBIX YHCEN JUIsI TEOMETPUYECKUX W3MEpPEHHU,
uppauroHaibHblie ynciaa. CTapuHHbIE CHCTEMBI 3anucu uucel. {pobu B BaBusone,
Erunre, Pume. OtkpbiTHe necatuyHblx ApoOed. CTapuHHBIE CHCTEMBI Mep.
Hecstuunble Apodu U Mmerpuueckas cucrema mep. [losiBneHHe oTpuIaTEeNIbHBIX
yucen u HyJsa. JI. Maraunkuit. JI. Diinep. 3apoxaenue anreOpsl B Heapax
apupmetuku. An-Xopesmu. Poxnenne OykBeHHOU cumBoiuku. [1. depma, .
Buer, P. Jlekapr. HWcropuss Bompoca 0 HaxoxiacHUU ¢GOpMyaT KOpHEH
anreOpanvyecKux ypaBHEHUH, HEPa3pelIMMOCTh B paJiuKajaXx ypaBHEHUHN CTEIEHH,
oonbiieir uvetbipéx. H. Taprames, k. Kapmano, H. X. AGens, 3. Tanya.
N300peTeHre MeToAa KOOPAMHAT, MO3BOJISIIOUIETO MEPEBOJUTH T'€OMETPUUYECKUE
00BeKThl Ha s13bIK anredpsl. P. Jlekapt u [1. ®depma. [IpuMepsl pa3nuuHbIX CUCTEM
KOOPAMHAT Ha IIJIOCKOCTH.

3amaua Jleonapno Iluzanckoro (duboHauyuM) O KpOJUKaX, YHUCIIA
dubonauuu. 3agada o I1aXMaTHOM JTOCKE.

HcToku Teopum BEPOSITHOCTER: CTPAXOBOE JIE€II0, a3apTHbie Urpkl. 11. depma
u b. [Tackaine. f. bepuymm. A. H. Koimoropos.

Moayasb «I"'eomerpus»

1. HaganpHbIe T€OMETPUYECKUE CBEACHUS

IIpocreitine reomerpudyeckue (GUryphl: OpsiMasi, TOUKA, OTPE30K,
ay4, yroi. IloHsitue paBeHCTBa reomMerpuueckux ¢uryp. CpaBHEHUE
OTPE3KOB M yrioB. M3mMmepeHne OTpe3KOB, JumMHa oTpe3ka. M3mepenue
YTJIOB, TpaagycHas Mepa yria. CMEXHbIE U BEPTUKAIBHBIE YTJIbI, HUX
cBoucTBa. IleprieHnuKysipHbIC TIPSIMBIEC.

2. TpeyroabHUKH

Tpeyronsuuk. IIpusHaku paBeHcTBa TpeyrojabHUKOB. llepnenau-
KyJsap K mOpsimoil. Menuanbl, OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA.
PaBHOOEIpeHHBIN TPEYTrOoJbHUK U €ro CBOMCTBA. 3aJa4yd HA MOCTPOECHUE
C IIOMOUIBIO LIUPKYJISI U TUHEHKU.

3. ITapansenbHbIE OpPsSIMbIE




I[Ipyu3Haku mnapansieIbHOCTA MOPSAMBIX. AKCHOMA IapajuleIbHBIX
npsimbix. CBOMCTBA NapaaieIbHbIX OIPSIMBIX.

4. COOTHOLIEHUS MEXYy CTOPOHAMU U yIJIaMU TPEYTOJIbHUKA

CymMma yriioB TpeyrojibHuKa. COOTHOLIEHHE MEXJy CTOPOHAMHU M
yIJlaMHA TpeyrojbHUKA. HepaBeHCTBO TpeyrojbHUKA. lIpsaMoyronbHbie
TPEYrOJIbHUKHW, UX CBOMCTBA W IPU3HAKHW paBeHCTBa. PaccrosHne OT
TOYKHA 10 IpsaMou. Paccrossane Mexay mnapajuienbHBIMU IHPSIMBIMH.
ITocTpoeHune TpeyroabHUKA MO TPEM IJIEMEHTAM.

5. IToBTopenue. Penienue 3amau

6. UeThIpexXyTroJIbHUKHU

MHOTOYTOJIBHUK, BBINYKJIbIA MHOTOYTOJIBHUK, YEThIPEXYTOJIbHUK.
I[TapamnemorpamMm, ero cBoWcCTBa U Mnpu3Haku. Tpaneuus. Ilps-
MOYTOJILHUK, pOMO, KBaJpaT, uX cBoWcTBa. OceBas W IIEHTpaJbHAas
CUMMETPHH.

7. Ilnomane

[TonsTne miomagn MHOTOyroJabHUHKa. [lmomaau npsiMoyronbHHKA,
napajuiejiorpamMma, TpeyrojbHHUKa, Tpamneuuu. Teopema Iludaropa.
[Inomanpk 9eThIpeXyroJIbHUKA.

8. Ilomo6HBIE TPEYTOIHLHUKHU

I[TonoOubie TpeyronbHUKHU. lIpuU3Haku mNOAOOUSA TPEYTrOJIHLHUKOB.
[IpumeHeHrne noxoOHsT K AOKa3aTeJIbCTBY TEOPEM M PEUICHUIO 3a7ad.
CuHyC, KOCHHYC W TaHI'€HC OCTPOro yrja HpsMOYTOJBbHOI'O TPEYTOJIb-
HUKA.

9. OKpY>XHOCTh

B3auMHoe pacrionioxkeHue npssMor U OKpyKkHocTu. KacarenbHas Kk
OKPY’KHOCTH, €€ CBOMCTBO U IpPU3HAK. [leHTpanbHbIe U BIIMCAHHBIE YTIJIbI.
Yetplpe 3amMedaTenbHbIE TOUYKM TPEYTOJIbHUKA. BriMcaHHass U onucaHHas
OKPY’KHOCTH. Brniucanneie 51 OMHUCAHHBIE  YETHIPEXYTOJbHUKHU.
OkpyXHOCTh OJunepa. MeTpUUYECKHUE COOTHOUIEHUSI B OKPY>XHOCTH:
CBOMCTBA CEKYIINX, KaCATEJIbHBIX, XOPJI.

10. IToBTOpenue. Pemenue 3amau

11. BekTopsl. MeToa KoopiMHAT

ITonsatue BekTopa. PaBeHCTBO BEeKTOpOB. CIIOKE€HHWE U BBIUYMTAHUE
BEKTOPOB. Y MHOKE€HHE BEKTOpa Ha 4yMuci0. Pa3nokeHue BeKTopa 1o AByM
HEKOJUIMHEapHbIM BekTopaMm. Koopaunatel BekTopa. I[Ipocreiimme 3angaun
B KOOpJAuWHaTrax. YPpaBHEHHUS OKpPYXHOCTA U npsmou. IIpumenenue
BEKTOPOB U KOOPJIMHAT IIPU PEUICHUM 3a1a4.

12. CooTHOLIEHUS MEXKTYy CTOPOHAMM U yIrJIaMHu TPEYTOJIbHUKA

CkansipHoe mnpousBe/iecHue BEKTOpoB. CHHYC, KOCUHYC, TAHI'€HC U
KOTAHI'€HC yriaa. TeopemMbl CHHYCOB H KOCUHYCOB. Pelienue
TPEYroJbHUKOB. @DOpMynbl, BBIpAKAIOLNIAE ILUIOMAAb TPEYrOJbHUKA:
yepe3 ABE CTOPOHBI U YIOJd MEXKIAy HHUMH, YEpPE3 IEPUMETP U paguyc
BIIMCAaHHOU OKpYy>XHOCTH. Dopmyiia ['epona. CkagsipHOE IIPOU3BEJICHUE
BEKTOPOB U €r0 IPUMEHEHHUE B TEOMETPUUECKHUX 3aJavyax.

13. JInnHa OKpY>XHOCTH M MJIOIIAJlb Kpyra

I[IpaBusibHBIE MHOTOYTOJBHUKHU. OKpPY>KHOCTH, OIMMCAHHAs OKOJIO
MIPaBAJIBHOTO MHOIOYIrOJbHMKAa W BHOHMCaHHasg B Hero. Iloctpoenne



NPAaBUJIBHBIX MHOTOYTOJIbHUKOB. J[nHa okpyxHocTH. [Inomanes kpyra.

14. JIBumxeHUs

OTtoOpaxeHue 1iockoctu Ha ceoOsi. [lornstue nBuxkenus. OceBas u
HeHTpanbHass cumMmmerpun. Ilapamnensabiii nepenoc. Ilosopor. Ha-
JIOKCHUS U IBWKeHUs. [[pumeps! nBukeHust GUryp.

15. HavanbHbl€ CBEJICHUS U3 CTEPEOMETPUH

IIpenmer crepeomerpum. l'eomMeTpuueckue Tejla U MNOBEPXHOCTH.
MHoOTOrpaHHUKU: Opu3Ma, Mapajuiesenures, nupamuaa, Gopmysabl st
BBIYUCIICHUS UX 00beMOB. Tena M IMOBEPXHOCTHU BpallleHUS: MUIUHJIP,
KOHYyC, c(depa, map, ¢dopmMyabl Js BBIYKCICHUS WX [JIOIIaAeH
MOBEPXHOCTENH U OOBHEMOB.

16. O6 akcuomax reoMeTpuu

becena 00  akcuomax 1o  reomerpuu. Ilonsatue 06
aKCHUOMATHUYECKOM IMOCTPOEHUU reoMeTpuu. [IaTeii mocTynatr DBKIUIA U
€ro UCTopus.

17.1ToBTOpeHue. Pemenue 3aau

PacnpenesieHue vueOHBLIX YaCOB PadodYeid NporpaMMbl B COOTBETCTBHM C
V4eOHBIM ILJIAHOM
MoavJib «AJreopa»

Ne ConeprxaHue Kypca [Ipumepnas | PabGouas mporpamma
IporpamMmma 7 8 9

1 | BeipaxxeHus, TOXIeCTBa, 22 22
YpaBHeHus1

2 | Oynknun 11 11

3 | Ctenens ¢ HaTypaJIbHBIM 11 11
MoKa3aresieM

4 | MHOTOYJICHBI 17 17

5 | ®opmymsl COKpaAIEHHOTO 19 19
YMHOKCHHS

6 | CucreMbl TMHEHHBIX YpaBHEHUN 16 16

7 | PattnonanbsHbBIC Ipo0H 23 23

8 | KBaaparHsie KOpHU 19 19

9 | KBagparHble ypaBHEHUS 21 21

10 | HepaBenctBa 20 20

11 | CreneHsb ¢ 1IEJIBIM MTOKA3aTeIeM. 11 11
DJIEMEHTBI CTATUCTUKH

12 | Kagpatuunas pyHKIuUs 22 22

13 | YpaBHeHMS 1 HEpABEHCTBA 14 14
C OHOM IEPEMEHHOU

14 | YpaBHEHUs 1 HEPABEHCTBA 17 17
C IByMsI IEPEMEHHBIMU

15 | Apudmernueckass U TeOMETpUIECKasI 15 15
IpOrpeccuu




16 | DneMeHThl KOMOMHATOPUKHU 13 13
Y TEOPUH BEPOSATHOCTEU
17 | [loBTOpenue 35 6 8 21
Htoro 306 102 | 102 | 102
Moayab «I'eomerpusi»
Ne Copeprxanue Kypca [IpumepHas Pabouast mporpamma
ImporpamMma 7 8 9
1 | HayanbHble 10 10
I€OMETPUUYCCKUE CBEICHUSI
2 | TpeyrojibHUKHU 17 17
3 | [lapannensHbie IPSIMbBIE 13 13
4 | COOTHOILICHUS MEXITY 18 11
CTOPOHAMU U yTrJIaMU
TPEYTroJIbHUKA
5 | YeTbIpeXyroabHUKH 14 14
6 | [lnomamu 14 14
7 | [TomoOHBIE TPEYTOJIBHUKHU 19 19
8 | OKpyXHOCTb, KPyT 29 17
9 | BexTopsl. MeTo KoopauHAT 18 18
10 | JImmHa OKPY>XHOCTH U 12
TJIONIagb KpyTa
11 | IBwxeHue 8 8
12 | AKCHOMBI TEOMETPHH, 10 10
HavaJbHbIC CBEICHHUS
CTEpEOMETPUU
13 | [ToBTOpEHUE 23 10 4 9
HUroro 204 68 68 68

TemaTnueckoe NJIAHUPOBAHNE C ONpeaeJJeHHEeM OCHOBHLIX BHJIOB VUCOHOM

nesareabHocTH ooyuawmmxes (5104.).

Tembl, OcHoBHOE XapaKkTepuCTHKA OCHOBHBIX BUI0B OcHoBHBIE
BXOASIIME B | COAEpP/KaAHUE AeSITeIbHOCTH YUYCHUKA (Ha YPOBHE HaNpaBJICHHUS
pas3aennbl 1o TeMam yueOHBIX JeiicTBHIA) BOCIIUTATENbHOMN
NPUMEPHOI AeATeJIbHOCTH
NPOrpamMMbl
7 kiaacc (170 4.)
AJITEBPA
I'nasa I. Bripaxenus Haxonuth 3HaueHus 4MCIIOBBIX BeIpaxkeHul, | [larpunoruueckoe
Boipa:kenus, | [IpeoOpa3oBan | a Takxe BBIpQXKEHUH C MEPEMEHHBIMH MIPH BOCIUTAHHUE,
TOKI€ECTBA, V€ BBIPAKCHUM | YKA3aHHBIX 3HAYEHUAX IEPEMEHHBIX. I'paxkaaHckoe u
YpaBHeHuss | YpaBHeHus ¢ Hcnonws3oBarh 3HaKu >, <, >, <, YUTaTh U JyXOBHO-HPABCTBEHHOE
224 OJIHOM COCTaBJIATh JIBOMHBLIE HEPABEHCTBA. BOCTIUTaHME,
IIEPEMEHHON BrImonHaTe npocreiimme npeodpazoBaHus Tpyn0oBOE BOCIIUTAHNE,
CTaTuCTHYECK | BBIPAKEHUMN: MPUBOIUTH TOT0OHBIC




ue
XapaKTePUCTHK
"

cllaraemble, pacKphIBaTh CKOOKH B CyMMe
WJIM PA3HOCTH BbIpakeHui. Pemarh
ypaBHEHHS BUJA ax = D mpu pa3indHbIX
3HAYCHHSIX d U D, a Tarxke HECIIOKHbBIC

IcTeTHYECKOE
BOCIIUTaHUE,
LleHHOCTH HAYYHOTO
[MO3HAHU,

YpaBHEHUS, CBOJSAIIUECS K HUM. DU3HYECKOe
Hcnonp30Bath anmnapar ypaBHEHUHN AJIs BOCIIUTAHHE,
pelIeHns TEKCTOBBIX 3ajady, (bopMupoBare
UHTEPIPETUPOBATH PE3YJIbTAT.
% KYJIbTYPBI 3/10pOBbS U
Hcnons3oBatek npocreuimme
SMOLINO-
CTaTUCTHUYECKUE XapaKTEPUCTUKH (CpeaHee H
HaJIBHOTO
apudmernueckoe, pazmax, MoJia, MeIMaHa) p
JUIS aHAJIW3a PsAJa NaHHBIX B HECJIOKHBIX J1arooyaus,
CUTYyaIHsIX DKOIOTrH4YeCcKOe
BOCITUTaHHUE.
Oyukuuy 1 uX | Berancnsats 3Hauenns GyHkyy, 3aganHoi | [larpuotnyeckoe
I'masa I1. rpaduKu (dopMys0H, COCTAaBIATh TAOIUIIBI 3HAUEHUH | BocrUTaHUE,
®yukuun 11y | Jluneitnas ¢yukuum. [To rpaduxy GyHKUMK HAXOMUTE | ['paxkaaHCKOE U
byHKUMA 3Ha4YeHHEe QYHKLUU 110 U3BECTHOMY JyXOBHO-HPaBCTBEHHOE

3HAUEHUIO apTryMEHTa U peniaTb 00paTHYIo
3anavy. CTpouTs rpaduku mpsiMon
MPOMOPIUMOHATIBHOCTH U IMHEUHOMN
(yHKIIUH, OMUCHIBATH CBOMCTBA 3TUX
¢bynkuuii. [ToHnMaTe, Kak BIUSET 3HAK
koaddunrenTa K Ha pacmookeHue B
KOOPJAMHATHOH IJIOCKOCTH Tpaduka

BOCIIUTAHMUE,
TpynoBoe BocniuTaHue,
DcreTnyeckoe
BOCIIUTaHMUE,
LlennocTn Hay4yHOrO
[I03HAHUS,

bynukimn y = KX, rae K # 0, Kak 3aBUCHT OT Dusuieckoe
3HayeHuii K u b B3anMHoe pacrionoxenue BOCIIMTAHHUE,
rpadukoB aAByx dyHKImiA Buaa y = KX + (opmuposanue
b.MuTepnpeTrpoBaTh rpaguKu peabHbIX KyJIbTYpPbl 310POBbSI U
3aBHCUMOCTEH, ONMUCHIBAEMBIX (pOpMyJIaMH | SMOLIMOHAIILHOTO
Buga y=kx,rnek£Z0umy=kx+Db OnaromnoryJus,
DKOJIOTUYECKOE
BOCITUTaHHUE.

I'nasa III. Crenensb u eé Brruncnate 3HaueHus BelpakeHud Buja an, | [larpunornueckoe

Cremnens ¢ CBOICTBa IZ1€ @ —IIPOU3BOJIBHOE YUCIIO, N — BOCIIUTAHUE,

HATypaJabHbl | OJHOYJIEHbI HaTypaJbHOE YUCIIO, YCTHO U MUCbMEHHO, & | ["pask/TaHCKOE U

M TaK)KE C IIOMOILBIO KAJIBKYJIATOPA. JlyXOBHO-HPaBCTBEHHOE

IMoxa3artenem ®opMyIupoBaTh, 3aIIUCHIBATH B BOCITHTAHHE,

114 CI/IMPOHI/I‘ICCKOﬁ ¢dbopme 1 000CHOBBIBATH TpynoBoe BOCTIHTAHIE,
CBOMCTBA CTENEHH C HATypaIbHBIM e Y ——
nokasaresnem. [IpuMeHsaTh CBOMCTBA
CTETEeHHU ISl IPeoOPa30BaHUS BHIPAKEHUI. BOCTIMTANHE,
BbINONMHATE YMHOXKEHHE Hewnroctu Hayunoro
OJIHOYJICHOB U BO3BEJICHHE OJHOUIECHOB B TIO3HAHUAL,
crerntens. CTpouts rpaduku ¢pynxuuit y = x2 | PH3HIECKOE
1 y = X3. Pemars rpaduuecku ypaBHeHus x2 | BOCIUTAHHUC,
=kx+b,x3=kx+b,rnekub— dopmuposanue
HEKOTOpPHIEC YHCIa KyJbTYpPbl 310POBbs U

SMOILIMOHAJILHOTO
Onaromnosnyyus,
DKOJOTMYECKOE
BOCITUTaHHUE.
I'nasa IV. Cymma n 3anuchIBaTh MHOTOYJIEH B CTAaHAAPTHOM [TatpunoTnueckoe
MHoro4ieHbl | pa3HOCTb BU/JIE, OIIPEJIENSTh CTENIEHh MHOTOUJICHA. BOCIIUTAHHUE,




174 MHOTI'OYICHOB | BBINIOIIHATH CII0KEHUE U BBIYUTAHUE I'paxxnanckoe u
[IpousBeneHrne | MHOTOWIEHOB, YMHOKEHUE OJJHOWJICHA Ha JIyXOBHO-HPAaBCTBEHHOE
OJHOYJICHA 1 MHOT'O4YJICH U MHOT'O4JICHAa HAa MHOT'OYJICH. BOCIIUTAHUE,
MHOIO- BrInonaHATE pa3inokeHre MHOIO YWIEHOB Ha TpynoBoe BOCIHTAHUE,
YJieHa MHOKHTENH, UCIIOJIb3Ysl BBIHECEHUE JCTETHUECKOE
[IpousBeneHrue | MHOXKHTENS 32 CKOOKH U CIIOCOO
p A o BOCIIUTAHHUE,
MHOTOYICHOB | TpyNIUpOBKU. [IpuMeHsTh 1eicTBUS C I[eHHOCTH HAYYHOTO
MHOT'OUYJIEHAMU IIPU pPEeLIEHUN
MO3HaHUS,
pa3HOOOpPa3HBIX 33/1a4, B YACTHOCTHU TIPH
dusunueckoe
pELIEHUH TEKCTOBBIX 3a7a4 ¢ IOMOILBIO
. BOCITUTAHU
YpaBHCHUU oc c,
dbopmupoBaHue
KYJIbTYpPbI 3J0POBbS U
AMOLMOHAIBHOTO
Onaromnosnyyus,
DKOJIOTUYECKOE
BOCITMTAHHE.
I'naBa V. KBanpar Jloka3wIBaTh CIIPABEIITUBOCTE (POPMYIT ITarpuornueckoe
Dopmy.Jibl CYMMBI U COKpAaLIEHHOIO0 YMHOXEHUS, IPUMEHATh UX | BOCIIUTAHHUE,
COKPAILUEHHOT | PA3HOCTH . B ITPEOOPa30BAHUSX TICIIBIX BHIPAKCHHI B I'pasknaHcKoe u
0 Pasnocth MHOT'OUJIEHBI, & TAKXKE ISl pa3JIOKEHUS JyXOBHO-HPaBCTBEHHOE
YMHOXKEHUSA | KBAJIPaTOB. MHOTOWICHOB Ha MHOKUTEJIN. BOCIIMTAHIE
b
194 Cymma u Hcnons3oBath pasIuHEIe npeoOpazoBaHus Tpy0BOE BOCITHTAHHE,
pa3HOCTh LIETBIX BBIPAKEHHUU MPU PEIICHUN e Y ——
KyOOB YpaBHEHUH, JOKA3aTeIbCTBE TOXK/IECTB, B
BOCIIUTAHHUE,
[IpeoOpazoBan | 3ajayax Ha JACITUMOCTh, B BEIYUCIICHUN
o . IlennocTn Hay4yHOrO
1€ LEeJbIX 3HAQYEHHI HEKOTOPBIX BBIPAXKEHUI C
. TO3HAHUS
BBIpKCHUI MOMOIIBIO KAJIBKYJISITOpa OSHAHMA,
dusunueckoe
BOCITUTaHHE,
dbopMupoBaHue
KYJIbTYpPbI 3J0pOBbS U
SMOLIMOHAJIBHOTO
Onaromnosnyyus,
DKOJIOTUYECKOE
BOCITUTaHHUE.
I'nasa VI. JInnelinpie Onpenensrth, ABASETCS JIU apa YUCes [Tatpuotnueckoe
Cucremsl YpaBHEHUS C pelIeHuEeM JaHHOTO YPAaBHEHHUS C IBYMs BOCIIUTAHHUE,
JIMHEHHBIX JBYyMS TIepe- nepemMeHHbIME. Haxonuts myTéM nepedopa | ["paskiaHcKoe U
yYPaBHEHUit MEHHBIMHU U UX | LeJIble PEIICHUs] IMHEUHOTO YPaBHEHUS C JyXOBHO-HPAaBCTBEHHOEC
164 CHCTEMBI ByMs nepeMeHHbIMH. CTpOHUTh rpaduk
b ABY p p pad BOCIIMTaHUE,
CIICHNC ypaB%eHH’I 0 b0 P TpynoBoe BocliuTaHue,
UCTEM +by=c,T Wi . Pemats
cue ev ax+by=c,raea#0nmb# e DcTeTHYECKOE
JIMHENWHBIX rpadUuecKuM CocoOOM CHCTEMBI
. . . BOCIIUTAHHUE,
ypaBHEHUM JIMHEWHBIX YPaBHEHUU C ABYMS

nepeMeHHbIMH. [IpuMeHsTH criocod
MIOJICTAHOBKH U CIIOCOO CIIOKEHUSI IPU
pELIEHNN CUCTEM JIMHEMHBIX YPABHEHUH €
IBYMsI IEpeMEeHHBIMU. Peniate TeKCcToBbIE
3aJ1a4M, UCIIOJIb3Ys B KAUECTBE
anreOpanvecKoil MOJIeTT CUCTEMY
ypaBHeHul. THTEepIpeTHpOBaTh pe3yIbTar,
IIOJIyYEHHBIN IIPU PELICHUH CUCTEMBI

[lennocTn HAy4YHOTO
MO3HAHUS,
dusnyeckoe
BOCIIUTAHHUE,
dbopMupoBaHue
KYJIbTYPbI 3JOPOBbS U
AMOIMOHAIBLHOTO
Onaromnosnyyus,
DKOJOTMYECKOE




BOCIIMTaHUC.

IloBTOpPEHME
64
I'EOMETPUA
Hagansueie | [Ipocteiimue | OOBACHATH, 9TO TAKOE OTPE3OK, JIyd, Yo, ITarpuornueckoe
reOMETPUYEC | FEOMETPUUYEC | Kakue (GUrypbl Ha3bIBAIOTCS PaBHBIMU, KaK | BOCIIMTAHUE,
KH¢E KH¢eE (I)I/Il“ypbli CpaBHHUBAIOTCA U U3MEPAKOTCA OTPE3KU U Fpa)KI[aHCKOG u
CBEICHUSI npsiMasi, YIJIBI, 4TO TAKOE IPAJYC M IPAJyCHas MEPA | qyxXOBHO-HPABCTBEHHOE
10u TOYKa, OTpe- | yIja, KaKoil yroj Ha3bIBaeTCs IPSIMbIM, BOCITMTAHHE,
30K, JIy4, TYIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE Tpy/l0BOE BOCITHTAHNE,
yIroJI1. cepeHa OTpe3Ka U OHcceKTpuca yria, Y ——
ITonsaTue KAKHUE YIJIbI Ha3bIBAIOTCS CMEXHBIMU U
BOCIIUTaHMUE,
paBeHCTBa KaKHe BEPTUKAJIBHBIME; (DOPMYyITUPOBATH U
reoMeTpuyec | 000CHOBBIBATh YTBEPXKIECHUS O CBOMCTBAX Hewnroctn Hay«woro
Kux uryp. CME)KHBIX U BEPTUKAJIbHBIX YIJIOB; TIO3HAHUA,
CpaBHeHue OOBSICHATH, KaKUe MPsIMbIE HA3bIBAIOTCSA Pusnieckoe
OTPE3KOB U NEPIICHIUKYIIIPHBIME; (OPMYIIUPOBATH U BOCIIMTAHHUE,
YIJIOB. 000CHOBBIBaTh YTBEPKJIEHUE O CBOICTBE (bopmupoBanue
N3mepenne JBYX OPSIMBIX, IICPHCHAMKYJIAPHBIX K KYyJIbTYpPbl 3I0POBbS 1
OTPE3KOB, TpeTheil; N300paxkaTh U pacro3HaBaTh SMOLIMOHAJILHOT'O
JUTUHA yKa3aHHbBIE MPOCcTeHe GUrypsl Ha Onaromnosyyus,
oTpes3ka. 13- | yeprexax; pelmaTs 3a7auu, CBA3aHHBIE C DKOJIOTMYECKOE
MCPCHHUC O9TUMH HpOCTCﬁMHMH q)HpraMI/I BOCIIMTAHUE.
YIJIOB,
rpajaycHast
Mepa yria.
CmexHbIe U
BEPTUKAIBbHBI
€ yIJIbl, UX
CBOMCTBA.
Ilepnennuky
JISIpHBIE
psiMbIe
Tpeyronsau | TpeyronsHuk | OOBSACHATH, Kakas GUrypa Ha3bIBaeTCs ITarproTnyeckoe
KU . Ilpu3zHaku TPEYroJIbHUKOM, YTO TaKOE BEPIIHUHBI, BOCIIUTAHHUE,
174 paBeHCTBa CTOPOHBI, YTIIbI ¥ TIEPUMETP TPEYTOJbHUKE, | ['paskaaHCcKoe U
TPEYroJIbHUK | KaKOH TPeyroJibHUK Ha3bIBAETCs JlyXOBHO-HPaBCTBEHHOE
OB. paBHOOEIPEHHBIM U KaKOH BOCIMTAHME,
IMepniennu- PaBHOCTOPOHHUM, KaKue TPEyTOJIbHUKI Tpy/I0BOE BOCITHTAHHE,
KyJIsp K Ha3bIBAIOTCS PAaBHBIMU; U300paXkaTh U Y ——
IPSIMOU. Pacro3HaBaTh Ha YepPTEKAX TPEYTONBHUKA U | 0
Menunansl, UX AJIEMEHTHI; OPMYIUPOBATH U ’
OUCCEeKTPUCHI | JOKa3bIBaTh TEOPEMBI O MPU3HAKAX Hewnroctu Hayanoro
p it P p
U BBICOTBI PaBEHCTBA TPEYTOMBHUKOB; OOBACHATE, 4To | L0 HaHHA,
TPEYTOJILHHMK | Ha3bIBAETCS NEPIEHIUKYIAPOM, Puznieckoe
a. NPOBEIEHHBIM M3 JaHHOW TOUKH K JaHHOM BOCIIHTaHHC,
PaBHoOGenpen | npsmoii; popmMyIupoBaTh U T0Ka3bIBATh opmupoBanue
HBIN TEOpEMY O MEPIICHIUKYJIIPE K MPSMON; KYyJIbTYpPbI 310pOBbs 1
TPEYTOJIBHUK | OOBSCHATH, KAKHE OTPE3KH HA3bIBAIOTCS SMOIIMOHAIIBHOTO
U €ro Me/IMaHON, OUCCEKTPUCON U BHICOTON Omaromnosryuusi,
CBOMCTBA. TPEYyroJIbHUKA; (OPMYIUPOBATh U DKOJOTMYECKOE
3amagyn Ha JIOKa3bIBATh TEOPEMBI O CBOMCTBAX BOCIIMTAHHE.
IMOCTPOCHHUE C | PaBHOOEAPECHHOTO TPEYTOJIbHUKA; PeLIaTh
IIOMOILIBIO 3a]1a4M, CBA3aHHbIE C IPU3HAKAMHU




LUAPKYJI U

PaBEHCTBA TPEYTOJILHUKOB U CBOMCTBAMU

JIMHEUKHU paBHOOEPEHHOTO TPEYTOJIbHUKA;
(hopMyIHpOBATh ONPEICIICHUE OKPYKHOCTH;
OOBSCHSATH, UTO TaKOE IIEHTP, paanyc, Xopaa
Y TUaMETP OKPYKHOCTH; periaTh Ipo-
cTeiIne 3a7a4un Ha OCTPOEHUE
(moctpoeHue yria, paBHOTO JJaHHOMY,
MIOCTPOCHHE OMCCEKTPUCHI yTIIa,
MMOCTPOCHHE MEPIICHIUKYIISIPHBIX TIPSIMBIX,
[IOCTPOCHHE CEPETUHBI OTpe3Ka) u boJee
CJIOKHBIE 3aJ]aui, UCIOJIb3YIOLIHE
yKa3aHHbIE POCTEUIINE; CONIOCTABIATh
MOJTYYEHHBIN pe3yJIbTaT C YCIOBUEM 3a]1auu;
aHAJIM3UPOBATh BO3MOKHBIE CITydau
I[Tapamnensn | IIpu3naku @opmyIHpPOBaTh ONIPEACIICHUE ITarpuornueckoe
bI€ MPsIMbIE nmapaajieabHO | MapaJlyIeNbHBIX MPSIMBIX; OOBSICHITH C BOCITUTAHWE,
134g CTHU NPSIMBIX. | MIOMOILIBI) PUCYHKA, KAKUE YTJIbI, I"'paxaaHckoe U
Axkcuoma o0pa3oBaHHbBIC IIPU MIEPECEUCHUH IBYX JlyXOBHO-HPaBCTBEHHOE
napajuiedbHBI | IPSMBIX CEKYIEH, HA3bIBAIOTCSI HAKPECT BOCITMTAHHE,
X NPAMBIX. NeXKALUMU, KaKue OJHOCTOPOHHUMH U Tpy/I0BOE BOCIHTAHKE,
CaoiicTBa KaKHe COOTBETCTBEHHBIMH; (POPMYIUPOBATH D CTeTHICCKOR
nmapajajieabHbl | U JOKa3bIBaTh TEOPEMBI, BEIPAXKAIOIIHE BOCIIHTAHE,
X TPSIMBIX MPU3HAKH TTAPAJUICITLHOCTH ABYX MPSIMBIX;

O6’bHCH${TB, YTO TAKOC aKCHUOMBI I'COMCTPUHU
1 KaKUC aKCHOMBI YK€ MCITIOJIb30BAJIMCh

[lenHocTH Hay4YHOTO
MMO3HAHUS,

paHee; GopMyIUPOBATH AKCUOMY Pusnieckoe
NapasuIeIbHBIX MPSMBIX U BBIBOIHUTH BOCHUTAHUC,
cliecTBUSA U3 He€; (OpMyIHPOBATh U (opmuposanue
JIOKA3bIBATh TEOPEMBI O CBOMCTBAX Ia- KyJIbTypbl 310POBbSI 1
pajUIeTIbHBIX MPSIMBIX, OOpaTHBIE TE€OpEMaM | SMOLIMOHAIIBHOTO
0 MPU3HAKaX MapaieIbHOCTH, CBSI3aHHBIX C | Oy1aromnoayvus,
HAKpECT JIE)KAIUMH, COOTBETCTBEHHBIMU U | DKOJIOrHYECKOE
OAHOCTOPOHHUMM yTJIaMHU, B CBA3H C OTUM BOCIIMTAHUE.
OOBSICHATH, UTO TAKOE YCIOBUE U
3aKJIFOYEHUE TEOPEMBI, KaKas TeopemMa
Ha3bIBAETCsl 0OPaTHOM 10 OTHOLIEHUIO K
TaHHOU TeopeMe; OOBSICHSTh, B YEM
3aKJIF0YAETCS METOJT I0OKA3aTeNIbCTBA OT
MIPOTUBHOTO; IPUBOJAUTH IPUMEPHI UCIIOJb-
30BaHHUA ATOTO METO/1a; pelaTh 3aa4u Ha
BBIYHCIIEHHE, JOKA3aTEIbCTBO U
[IOCTPOEHHE, CBA3AHHBIE C MapaJljIeIbHBIMU
MPSIMBIMU
CootHomteH | Cymma yrios | @opMmynupoBaTh U JOKa3bIBaTh TEOPEMY O [TatpunoTnueckoe
usi MEXY | TP€YTOJIbHUK | CYMME yIJIOB TPEYTOJbHUKA U €€ CIEICTBUE | BOCIIUTAHHUE,
CTOPOHaMHU H | a. O BHEIIIHEM YTJIe TPEYTONBHHUKA, IPOBOUTE | ["paskaaHCKOE U
yriaamMmu CooTHOLIEHH | KJIacCU(PUKALNIO TPEYTOJIbHUKOB M0 yIiaMm; JlyXOBHO-HPaBCTBEHHOE
TPEYTOJIBHUK | € MEXKIY (bopMyaHpOBATh U JI0Ka3bIBaTh TEOPEMY O BOCITMTAHME,
a CTOPOHAMH U | COOTHOIIEHUSAX MEXIY CTOPOHAMHU U Tpy/I0BOE BOCITHTAHHE,
18u yriamMu yIJIaMu TpeyTrojbHUKA (TIpsMOe U ?6paTHOC Y ———
TPEYTOJIbHUK | YTBEP)KIEHUS) U CIE/ICTBUA U3 HEE, TEOpEMY BOCIIHTAHME,
a. 0 HEPAaBEHCTBE TPEYTOJIbHUKA;
HepaBencTBo | hopMynanpoBaTh U 10Ka3bIBaTh TEOPEMBI O Hennocty naysroro
TPEYTONBHUK | CBOHCTBAX MPSIMOYTOIBHBIX TPEYronbHUKoB | 10> At A,




a. (IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM dusnyeckoe
IIpsimoyrounb- | 30°, npu3HaKy paBEHCTBA MPSMOYTOIBHBIX | BOCIIUTAHHUE,
HBIC TPGYFOJIBHI/IKOB); (bOpMy.]II/IpOBaTL q)OpMI/IpOBaHI/Ie
TPEYTOJBHUK | OIPENEICHUSI PACCTOSHUSA OT TOUKH JI0 KYJIbTYPBI 3JOPOBbS U
U, UX IIPSIMOM, PACCTOSIHUS MEXK Ty T1a- 3MOLMOHATBHOTO
CBOMCTBA U PaUIENBHBIMU IPAMBIMH; PELIATh 331241 HA | 610 romomyums,
MPU3HAKHU BBIYMCIICHMUS, I0KA3aTENBCTBO U DKOOIHUYECKOS
paBeHCTBaA. TOCTPOCHHUE, CBA3AHHBIC C COOTHOMICHUAMH |
Paccrosinue MEXKy CTOPOHAMHM M yIJIAMU TPEYTOJIbHUKA
OT TOYKM 10 | U PACCTOSIHMEM MEXAY IapajuleIbHbIMU
MPSAMOI. MPSIMBIMH, TP HEOOXOTUMOCTH TPOBOJAUTH
PaccrosHue 10 XOJly PELICHHs JOIOIHUTEIbHBIC
MEXIY IIOCTPOEHHUSI, CONIOCTABIIATH IOJIy4YCHHBIN
NapajajieibHbl | pE3yJbTaT C YCIOBHEM 3a[a4H, B 33/1a4ax Ha
MU NPSAMBIMU. | IOCTPOEHUE UCCIIEN0BATH BO3MOKHBIE
IToctpoenue | coyuau
TPEYTrOJIbHUK
a 110 Tpem
2JIEMEHTaM
IToBTOpEHUE.
Pemenne
3agaul Og
8 kuacce (170 4.)
AJI'EGPA
I'nasa L. Panmonansubie | @opMynnupoBaTh OCHOBHOE CBOMCTBO ITarpuornueckoe
PanmonanbH | apoOu u ux paloHaIbHON ApoOU U IPUMEHSATH €ro Al | BOCIIUTAHUE,
ble podu 234 | CBOICTBa npeoOpazoBanus Apoodeit. BeimoaHsATh I"paskmaHcKoe U
Cymma n CJIO)KEHHE, BBIUNTAHUE, YMHOKEHUE U JyXOBHO-HPaBCTBEHHOE
Pa3HOCTh JIeJIEHNE PallMOHAJIbHBIX APO0OEH, a TaKxKe BOCTIUTAHUE,
npoOeit BO3BE€/ICHUE IPOOH B CTENEHb. BHIMOTHATD Tpy/0BOE BOCITHTAHHE,
[IpousBenenue paanqHHevnpeo6pa303aHm PAIMOHAIBHBIX | ry 0o oo
W 1aCTHOE BBIP@JKEHHUH, 10Ka3bIBATH TOMKIECTBA. 3Harthb -
npo0Oeit cBoiicTBa QyHKIK Y=KX rae K # 0, u ymersb ’
cTpoutsh e€ rpaduk. Mcrnonp3oBaTh Hewnroctu Hayusoro
KOMITBIOTEP IS UCCIEA0BAHUS TIOJIOKEHUS TIO3HAHUAL,
rpaduka B KOOpJUHATHON TIOCKOCTH B Pusnieckoe
3aBHCHMOCTH OT K BOCIUTAHUC,
dbopMupoBaHue
KYJIbTYPBI 3JOPOBbS 1
SMOLMOHAIILHOI'O
Onaromnosnyyus,
DKOJIOTHYECKOE
BOCITUTaHUE.
I'nasa II. HencreurensH | [IpuBOANTE MpUMEPHI pALIMOHAIBHBIX U [TaTpnoTnueckoe
KBagpatnbie | ble uncna HppaluoHaIbHbIX yncen. Haxonuts BOCIUTAaHHUE,
KopHH 194 Apudmerndec | 3HaUCHUS apU(PMETHIECKUX KBATIPATHBIX 'paxkaaHcKoe U
KM KOpHEH, UCHOJIB3Ys TPU HEOOXOIUMOCTH JyXOBHO-HPAaBCTBEHHOEC
KBaJpaTHBIN KaJIBKYJIATOp. JlOKa3pIBaTh TEOPEMBI O BOCTIUTaHME,
KOpEHb KOpHE U3 MPOU3BENICHUS U IpOOH, Tpy/I0BOE BOCITHTAHNE,
CaoiicTBa TOXIECTBO a2 = a, NPUMEHATD UX B Y "
KBaJpaTHOIO peoOpa3oBaHUAX BBIPAKECHUH. BOCHHTAHIE,
KOpHS OcB0O0OX1aThCS OT UPPALMIOHAIIBHOCTH B
IIpumeHeHue 3HaMeHaTessIX Apobeil. BerHocuTh Hennocru naytnoro
CBOICTB MHOKHTENb 3a 3HAK KOPHsI U BHOCUTD TTO3HAHMA,




apudmeTnyecKk | MHOKUTENb MO 3HaK KOpHs. Mcnons3oBats | dusndeckoe
oro KBaJPAaTHbIE KOPHU JJIS1 BBIPAXKECHUS BOCIIUTAHHUE,
KBaApaTHOTr' o NEPCMCHHBIX U3 TCOMCTPUUCCKUX U q)OpMI/IpOBaHI/Ie
KOpHS ¢busnueckux popmyi. Ctpouts rpapuk KYJIbTYPBI 3J0POBbS U
(GyHKIMHU Y = X ¥ WIUTIOCTPUPOBATh Ha 3MOLMOHATBHOTO
rpaduke e€ cBOMCTBA Grarononyaus,
DKOJOTMYECKOE
BOCITUTAHHUE.
I'nasalll. KBanpatnoe Pemats kBagpaTHbie ypaBHenus. Haxoauts | [latpuoruueckoe
KBaapatn ypaBHEHUE U 110100pOM KOpPHU KBaJPATHOTO YPaBHEHUS, | BOCIIUTAHUE,
ble €ro KOpHU ncnons3ys treopeMmy Buera. UccnenoBath I'paxkaaHckoe u
ypaBHeHnusi | [[poGHbie KBaJIPATHBIC YPABHCHHUS [0 IMCKPUMUHAHTY | 1yXOBHO-HPaBCTBEHHOE
214 panmoHanbHbIe | U Koddduimentam. Pemars 1poOHbIe BOCITMTAHHE,
ypaBHEHUS PalMOHANBHBIE YPABHEHHA, CBOA PEWIEHHE | Ty nopoe BoCTHTAHHE,
TaKHUX YPABHCHHI K PEICHUIO IMHEHHBIX M | ry oo o
KBa/IpaTHBIX YPAaBHEHUH € IIOCIIEAYIOLIUM
I/ICKJ‘II})O‘IeHI/Iel\}/IIpHOCTOPOHHI/IX KOpH}Ieﬁ. BOCIIMTATINE,
Pemath TeKCTOBBIE 3a/1a4H, UCIIOJIB3YS Hennocru naytnoro
KBaJIpaTHbBIC U IPOOHBIEC ypaBHEHUS TIO3HAHMA,
dusnyeckoe
BOCIIUTAHHUE,
dhopmupoBaHue
KYJIbTYPBI 3J0POBbS U
SMOILMOHAIILHOT O
OJarornosyJus,
DKOJOTHYECKOE
BOCITUTaHHUE.
I'masa IV. Uucnossie DopMyIMpOBaTh U JOKA3bIBATh CBOMCTBA ITaTpuotnyeckoe
HepaBencTBa | HepaBeHCTBa M | UMCJIOBBIX HepaBeHCTB. Mcmonb30BaTh BOCIIUTAHHUE,
204 UX CBOICTBa anmnapaT HEpaBeHCTB AJI OLEHKH I'paxk1aHCcKOe U
HepaBeHcTBa ¢ | MOTpEIHOCTH U TOUHOCTH MPHUOIMKEHUS. JlyXOBHO-HPaBCTBEHHOE
OJIHOM Haxonute nepeceuenre u 00beAMHEHUE BOCTIUTAHUE,
MEPEMEHHON U | MHOXXECTB, B YaCTHOCTH YHCIIOBBIX Tpy/l0BOE BOCITHTAHNE,
UX CUCTEMBI MPOMEXYTKOB. Pemars nuHelHbIe D CTETHUCCKOE
HEpaBeHCTBA. Pemars cucTeMsl TIMHENHBIX BOCIIHTAHIC
HEPaBEHCTB, B TOM YHCJI€ TAKHX, KOTOPbIE ’
3amucaHbl B BUJIC IBOMHBIX HEPABEHCTB Hennocru naytroro
MO3HAHUS,
duznyeckoe
BOCIIUTAHHUE,
dbopmupoBaHue
KYJIBTYPBI 3J0POBbS U
SMOIMOHAJIBHOTO
Omarononryyusi,
DKOJIOTHYECKOE
BOCITUTaHHUE.
I'naBa V. Crenesns c 3HaTh ONpEEICHNE U CBOMCTBA CTETICHHU C [Tarpuornueckoe
Crenensn ¢ LIEJTBIM LETBIM MOoKa3areneM. [ [puMeHsaTs CBOMCTBA | BOCIIMTAHUE,
HeJbIM MOKA3aTeJIeM U | CTENEHU C LEJIbIM [TOKa3aTeNeM Mpu I'paxaaHckoe U
nokasareJjiem. | eé BBITIOJTHCHUH BBIUMUCIICHUN U JlyXOBHO-HPaBCTBEHHOE
DJIeMeHTBbI CBOICTBA peoO0pa30BaHUU BBIPAKEHUH. BOCTIUTaHME,
CTATHCTUKH DNeMEeHThI Hcnonbs30BaTh 3a0MCh YUCEN B CTAHIAPTHOM Tpy/l0BOE BOCITHTAHNE,
114 CTaTUCTUKU BHJIE JUISl BBIPAXKEHUS U COMIOCTABIICHUS

DcTETHYECKOE




pa3MepoB 0OBEKTOB, JITUTEILHOCTH
IIPOLIECCOB B OKPY’KAIOIEM MUPE.
[IpuBOIUTE IPUMEPBI PENPE3CHTATUBHON U

BOCIIMTaHHUE,
LlerHoCTH Hay4YHOT O
IO3HAHUS,

Hepenpe3eHTaTUBHOM BBIOOPKH. V3BNIeKaTh | (bpspueckoe
MH(OPMALIHIO U3 TAOJHI] YaCTOT U BOCITMTAHHE,
OpraHu30BbIBaTh MH(OPMAIIHIO B BAne bopMupoBanme
TaOJIMI] YaCTOT, CTPOUTH UHTEPBATIHHBIH KYTBTYPHI 310POBbS 1
psn. Mcnonp30BaTh HaryssgHOE } SMOIIHOHATBHONO
IIpE/ICTaBICHUE CTATUCTUUYECKOM
nH(pOpMauK B BUE CTOIOUYATHIX U Gnaromosy-us,
KpPYTOBBIX AMarpaMM, IOJUTOHOB, IKOIIOrHIECKOS
THCTOrPAMM BOCITUTaHHUE.
IloBropenue
84
I'EOMETPUA
Yetbipexyron | MHoroyroiabHu | OOBSACHATH, YTO TakOo€ MHOTOYroyIbHUK, ero | [larpuormueckoe
BHUKU K, BBIIIYKJIbIM | BEPIIMHBI, CMEXHBIE CTOPOHBI, JHAaroOHaIM, | BOCIUTaHUE,
144 MHOTOYTOJIbHU | U300paXkaTh U Paclio3HaBaTb MHOTOYTOJIbHUKY | ['parknaHckoe u
K, Ha 4YepTeXkax; MOKa3plBaTh NIEMEHTHI MHOIO- | JTyXOBHO-HPABCTBEHHOE
YEThIPEXYrojb- | YrOJbHUKA, €r0 BHYTPEHHIOI W BHELIHIOK | BOCIIUTaHUE,
HUK. obmactu;  QopMynMpoBaTh  ompezenieHue | TpynoBoe BOCIUTAHUE,
[Tapammenorpa | BBITYKJIOrO MHOTOYTOJIBHUKA; M300pakaTh M | DCTETHUYECKOE
MM, €ro | paclio3HaBaTh BBIIYKJIBIE M  HEBBIIYKIBIE | BOCIIUTAHUE,
CBOMCTBA U | MHOTOYTOJIbHUKU; (bopMyIpoBaTh u | llenHoctn HayyHOTrO
IIPU3HAKH. JIOKa3bIBaThb YTBEP)KICHUE O CyMME YIVIOB | IO3HAHUS,
Tpaneuus. BBIITYKJIOTO ~ MHOTOYTOJIbHUKA;  OOBSACHATH, | PU3NUECKOE
Ips- KakKue CTOpPOHBI (BepIIMHBI) | BOCIIMTAHUE,
MOYTOJIbHUK, YeThIPEXYTOJIbHUKA HA3bIBAIOTCS MPOTUBONO- | (hopMHUpoBaHUE
poMO, KBaspart, | JOKHbIMH;  (POPMYJIMPOBATH  ONpPEAENEHUs | KYJIbTYpbl 310pPOBbs U
WX  CBOICTBa. | MapajuieniorpaMma, Tpamneuyy, | SMOIUOHAIBLHOTO
OceBas U | paBHOOEIPEHHOMN u HPSIMOYTOJIBHOM | GJ1aronoiyqus,
LEHTpaJIbHasI TparneLui, NPSIMOYTOJIbHUKA, poMmba, | DKosoruueckoe
CUMMETPHHU KBaJ[paTa; M300paxaTb W paclo3HaBaThb 3TH | BOCIIMTaHUE.
YETBIPEXYTONBHUKY;  (OPMYJMpOBaTh U
JIOKa3bIBaTh YTBEP)KIECHHUS 00 MX CBOICTBaX M
MPU3HAKaX; pellarh 3aJayd Ha BBIYHCIICHUE,
JIOKa3aTesIbCTBO U IIOCTPOEHUE, CBA3aHHBIE C
TUMH BUJIAaMU YEThIPEXYTOJIbHUKOB;
OOBSICHSTh, Kakue JBE TOYKH HAa3bIBAIOTCS
CUMMETPUYHBIMH ~ OTHOCHUTEIBHO  MPSIMOMN
(TOUKHM), B KaKOM cllydae (urypa Ha3bIBaeTCs
CUMMETPUYHON OTHOCHUTEJIBHO MIPSIMON
(TOYKM) W YTO Takoe OCh (LIEHTP) CUMMETPUH
Gurypbl;, OpUBOAUTH  NpUMEpPbl  QUTYD,
00J1aTAFOTIIIX 0CEBOM (LeHTpaTBHOI)
CUMMETpHUEN, a TaKKe IPHUMEPBl OCEBOM M
LEHTPAIbHOM CUMMETPHUI B OKPY’KarOLIEH HAC
00CTaHOBKe
[Inomans IlonsTne OObsICHATh, Kak mpousBoauTcs u3Mepenue | [latpuorndeckoe
144 IUIOIAHA IUIOIIaae MHOTOYTOJIbHUKOB; | BOCITUTAHHE,
MHOTOYTOJIbHUA | ()OpMYJIMpOBaTh OCHOBHbIE CBOWCTBA Iutomia- | ['paxkmanckoe u
ka. [lnomangu | mel M BBIBOAUTH C MX IOMOILIBIO (POPMYJIBI | JyXOBHO-HPABCTBEHHOE
IPSIMOYTOJIb- Iouaaen NPsSIMOYTOJIbHHKA, | BOCIUTaHHE,




HUKa, napajuiesiorpaMma, TPEyrojibHHMKA, Tpaneuuy; | TpyaoBoe BOCIIUTaHUE,

napasienorpaMm | popMynupoBaTh U JOKa3blBaTh TeOpeMy 00 | DcTeThyeckoe

Ma, OTHOILEHWU  IUIOIAJEH  TPEYyroJIbHUKOB, | BOCIIMTAHUE,

TPEyroJibHUKA, | UMEIOIIUX 10 PaBHOMY yIily; popMyaupoBath | LleHHOCTH Hay4HOTO

Tparenuy. U JI0Ka3bIBaTh TeopeMy IIndaropa u oOparHyro | mo3HaHus,

Teopema  Ilu- | eif; BeIBogUTH hopmyity ['epona s miomamm | dusnyueckoe

¢aropa. TPEYroJIbHUKA; PELIaTh 331a4l Ha BHIYMCIICHUE | BOCIUTaHUE,

[Tnomanm U JI0Ka3aTeNbCTBO, CBs3aHHbIE ¢ (popmynamu | popmupoBaHUE

YeTBIPEXYTOJIbH | TUIoma el u Teopemont [Tudaropa KYJIBTYPBI 30POBbs U

uKa SMOIIMOHAIBHOTO
OJaronoxyvus,
DKOJIOTHYECKOE
BOCIIMTAHUE.

[TonoOubie [TonoGHbIE OObsicHAT, TOHSTHE MponopiroHaibHocTH | [laTpuoTnueckoe

TPEYTOJIbHUKU | TPEYTrOJbHUKH. | OTPE3KOB;  (OPMYJIMPOBaTh  ONpPENEICHUs | BOCIUTaHUE,

194 [Tpuznaku MOJOOHBIX TPEYTOJBbHUKOB W Koddduimenta | ['paxmanckoe u
noaoous nofo0ust; (popMyJIMpoBaTh U JI0Ka3bIBaTh TEO- | TyXOBHO-HPABCTBEHHOE
TPEYTOJLHUKOB | peMbL: 00 OTHOILICHWH IUIOLIaJel MOJOOHBIX | BOCIIUTAHUE,

[IpumeHeHue | TpEYroJbHUKOB, O MpU3HAKax 1ojaodus | TpyaoBoe BoclUTaHUE,
o100us K | TPEYTrOJIbHUKOB, 0 cpenHeit JMHUM | DCTETUYECKOE
JI0Ka3aTeJIbCTBY | TPEYTOJIbHUKA, O IIEPECEYEHUH  MEAMAaH | BOCIUTAHUE,
TeopeM U | TPEYTOJIBbHHUKA, 0 MpoNopHMOHANBHBIX | [leHHOCTH Hay4HOTO
peLLeHHI0 OTpe3Kax B MPSIMOYIOJbHOM TPEYTOJIbHUKE; | TO3HAHUS,
3agad. CuHyc, | OOBSICHATh, YTO Takoe Meroj] mojobus B | Dusnueckoe
KOCHHYC U | 33JjayaXx Ha [IOCTPOEHHE, U IPUBOJUTH | BOCIIUTAHUE,
TaHTEHC MpUMEpbl  MPUMEHEHUsT JTOro  Merona; | popmupoBaHUe
OCTpPOro  yria | OObACHATb, KaKk MOXKHO  HCIOJIb30BaTh | KyJbTYpPHhI 3I0POBbS U
IPSMOYTOJBHOT | CBOMCTBA  MOAOOHBIX  TPEYTOJIBHUKOB B | SMOLIMOHAIBHOTO
O TPEYTOJIbHUKA | I3MEPUTENILHBIX ~ paboTax Ha MECTHOCTH, | OJaromnonyyus,

OOBSICHSTH, KaK BBECTU IMOHATHE MOJ00US A1 | DKOJIOrMUYECKOe
MPOU3BOJILHBIX  (uryp;  (opMyIupoBaTh | BOCIUTAHHE.
OIIPENIEIICHNE U WILTFOCTPUPOBATH

MOHSTUSL CHHYCa, KOCMHyca U TaHIeHca

OCTPOTrO yIJIa IPSIMOYTOJIBHOTO TPEYTOIbHUKA;

BBIBOJIMTE OCHOBHOE TPHUTOHOMETPHUYECKOE

TOXJIECTBO U 3HAYEHMs CHUHYyCa, KOCUHyCa U

taHrenca ans yrimos 30°, 45°, 60°; pemarb

3a7a4H, CBSI3aHHBIE c oI00neM
TPEYTIOJIbHUKOB, JUIl BBIYUCICHHS 3HAYECHUN
TPUTOHOMETPUYECKUX (DYHKIUH MCIOIB30BaTh
KOMITBIOTEPHBIE TPOrPaMMBbI

OKpy»XHOCTb B3anmuoe HccnenoBate  B3aumHOe  pacnonoxenue | [latpuornueckoe

174 pacrioyio)keHue | MpsIMOM U OKPYXKHOCTH;  (POpMYJIHMpOBATh | BOCIIUTAHUE,

IIPSIMOM U | OIpENIENICHNE KacaTelIbHOM K OKPY)KHOCTH; | I'pakiaHCKOE U
OKPY>KHOCTH. (dbopMynHpoBaTh M JOKa3bIBaTb TEOPEMBL: O | AYXOBHO-HPABCTBEHHOE
KacatenbHasg K | CBOMCTBE  KacaTelnbHOM, O  IIPU3HAKe | BOCIUTAHHUE,
OKpY>KHOCTH, KacaTeJlbHOW, 00 OTpe3Kax KacaTelbHbIX, | TpyJdoBO€e BOCIIUTaHUE,
€€ CBOMCTBO M | MPOBEAEHHBIX u3 OJTHOU TOYKH; | DCTETUYECKOE
MIPU3HAK. (hopMynHpoOBaTh MOHSATUS LEHTPATBLHOIO yIiia | BOCIHTAHUE,
IlenTpanpHble M | U TpagyCHOM Mepbl JOyrd OKpyxHocTH; | LleHHOCTH Hay4yHOTO
BITMCaHHbIE (dbopMynHMpoBaTh M JOKa3blBaTh TEOPEMBL O | MO3HAHUS,

yriabl.  YeTblpe | BIMCAHHOM yIJie, O MPOM3BEAECHUU OTpe3KoB | dusmueckoe
3aMevaTeNbHbIe | TIEPecEeKaloNMXCsl XOopA; (OpPMYIMpOBaTh M | BOCIIUTAHHE,

TOUYKHU JIOKa3blBaTh  TEOPEMbl,  CBsi3aHHBIE  C | opMupoBaHUE




TPEyrojbHHUKA. | 3aMeYaTelIbHbIMA TOUKAMU TPEYTOJIbHUKA: O | KYJbTYphI 310pOBbs U
Brmcannas  u | Ouccekrpuce yriaa M, Kak CIEICTBHE, O | SMOLMOHAJIBHOIO
OITMCaHHAs nepecedeHny OMCCEKTPUC TPEYrolbHUKA; O | Oiaromnoiyyus,
OKPY’KHOCTH. CEPEIMHHOM INEPIEHIUKYILIPE K OTPE3Ky H, | DKOJOTHYECKOe
BrucanHble ¥ | Kak CIEJICTBUE, O IEPECEUEHUU CEPEIMHHBIX | BOCIIUTAHUE.
OIMCaHHBIC HIEPIIEHIUKYJIIPOB K CTOPOHAM TPEYT'OJIbHUKA;
YETBIPEXYTOJbH | O  IMEPECEYEHUH  BBICOT  TPEYIOJbHUKA,
UKH. (opMyJIMpOBaTh OIPEIENCHUsS OKPY>KHOCTEH,
OKpyKHOCTb BIIMCAaHHOM B MHOTOYT'OJIbHUK M OINMCAaHHOM
Olinepa. OKOJIO MHOTOYTOJIbHMKA; (hOpMYJIMpOBaTh U
Mertpudeckue | IOKa3pIBaTh  TEOPEMBL: 00  OKPYKHOCTH,
COOTHOIIEHMS B | BIIMCAHHOM B TPEYrOJIBHUK; 00 OKpPYXHOCTH,
OKPY’KHOCTH: OIMCAaHHOW OKOJIO TPEYI'OJIbHUKA; O CBOWCTBE
CBOMCTBA CTOPOH OIMCAHHOTO YETBIPEXYTONBHUKA; O
CEeKYIIHX, CBOICTBE  YITIOB  BIIMCAHHOTO  YETBIPEX-
KacaTelbHbIX, | YIOJbHHUKA; PEIlaTh 3aaud Ha BBIUKCIICHMUE,
Xopa JIOKa3aTesIbCTBO U IOCTPOEHUE, CBS3aHHBIE C
OKPY>KHOCTbBIO, BIIMCAaHHBIMUA M OIMCAHHBIMU
TPEYTOJIbHUKAMA M YETBIPEXYTOJIbHUKAMMU;
UCCIEAoBaTh  CBOMCTBA  KOH(Urypauuii,
CBSI3aHHBIX C OKPYKHOCTBIO, C IIOMOILBIO
KOMITBIOTEPHBIX IIPOrPaMM
[loBropenue.
Pemienne
3anaudy
9 kaacc (170 4.)
AJITEBEPA
1. I'naBa DyHKIMU U Boruncnsate 3HaueHus] QYHKIMH, 3aJaHHON [TaTtpuoTnueckoe
KBagpaTuunas | ux cBoiictBa | GOpMyJIOii, a TAK)KE IBYMS U TPEMS BOCIIUTaHHE,
Gynxuus 22y KBagpatusiit | popmynamu. OnuceIBaTh CBOMCTBA I'paxk1aHCcKOe U
TPEXWIECH (yHKIMI HA OCHOBE UX Ipa)u4ecKoro JlyXOBHO-HPaBCTBEHHOE
KBanpatnuna | npeacrasnenus. IHTepnpeTupoBarhb BOCITMTAHHE,
5[0(1)yHKIII/I$I U | rpaMKy peasbHbIX 3aBUCUMOCTEH. Tpy/l0BOE BOCITHTAHNE,
e€ rpaduk IHoka3pIBaTh CXeMATHIECKH MONOKEHUE HA | ry 0o o
CrenenHnas KOOpJIUHAT HOM IJIOCKOCTH I'pa)vKOB
byHKIHS. byukuumit y = ax2, y=ax2 +n,y=a (X — BOCTIMTATINE,
Kopens n-it m)2. CtpouTts rpaduk GyHKIHH Y = ax2 + Hennocru naytroro
cTe- bX + C, yMeTh yKka3bIBaTh KOOPJHHATHI TIO3HAHMA,
MeHU BEPIIHHBI MTapadoibl, €€ 0Cb CHMMETPHH, Pusnieckoe
HalpasJIeHHe BETBEH mapaboJibl. BOCIMTAHNC,
N306paxaTh cxemaTH4eCcKH rpagux (opmupoanue
(GyHKIMHU Y = XN ¢ YETHBIM M HEYETHBIM N. KYyJIbTYPbI 310POBbS U
IlonumMaThk cMmbIca 3anuceli Buja 3 a, 4 a v T. | SMOLIMOHAJILHOI'O
1., TIe @ — HeKoTopoe uucio. mers Omaronoryyusi,
MIPEACTABICHUE O HAXOKIEHNH KOpHEN N- | Dkosiornyeckoe
CTETEHH C IOMOLIBIO KaJIbKYJIATOPA BOCITUTaHMHE.
I'nasa II. VYpaBHeHus ¢ | PemaTts ypaBHEHUS TPETbEeU U YETBEPTOU ITatpuoruueckoe
YpaBHeHust u OJTHOM CTETIEHH C TTOMOIIBIO PA3JI0KECHUS HA BOCIIUTaHHE,
HEpaBeHCTBa MIEPEMEHHOM | MHOKHTEIIM M BBEJICHUSI BCTIOMOTATENbHBIX | ["pakaHCKOE U
¢ OiHOM HepaBeHcTBa | mepeMEeHHBIX, B YACTHOCTH peUIaTh JlyXOBHO-HPaBCTBEHHOE
nepeMeHHOU C OJTHOM § OuKBazpaTHbIC ypaBHeHHUs. Pemats BOCTIUTaHME,
144 NEePEMEHHON | ApOOHBIE pallMOHAIbHbBIE YPaBHEHHUS, CBOMA | TpyrioBoE BOCIIHMTAHHUE,
UX K LIEJIBIM YPaBHEHUSM C TIOCIIEAYIOLIEH DeTeTHICCKOS

MPOBEPKOI KOpHEH. Periath HepaBeHCTBA




BTOPOIi CTETIEHH, UCIOJB3Ys IpaduvecKue
npencrasiacHus. Vcnonbs30BaTe METO
HMHTEPBAJIOB JJIs PELICHUS HECIOKHBIX

BOCIIMTaHHUE,
LlerHoCTH Hay4YHOT O
IO3HAHUS,

palOHAaIbHBIX HEPABEHCTB dusnueckoe
BOCIIUTaHMUE,
dbopmupoBaHue
KYJIbTYPBI 3/10pOBbS U
AMOLIMOHAJIBHOI'O
OnaromnosyyJus,
DKOJOTMYECKOE
BOCITUTaHHUE.
I'nasa III. VYpaBuenus ¢ | CtpouTth rpadKu ypaBHEHHH C IBYMS [TatpunoTnueckoe
YpaBHeHus u IBYMsI IIEPEMEHHBIMU B IIPOCTEHUIIINX CIIyYasX, BOCIIUTaHHE,
HEPaBEeHCTBA NIEPEMEHHBIM | KOrJa rpadukoM sBiIseTCs Mpsmas, I'paxxaaHckoe u
¢ AByMS U ¥ UX napabosa, Tunepoosa, OKPY>KHOCTb. JyXOBHO-HPAaBCTBEHHOEC
NEepeMEeHHBIMH | CUCTEMBI Hcnonb30Bath UX A58 rpaduyeckoro BOCITMTAHHE,
174 HepaBenctBa | pemienus CI/ICTel\l/i YpaBHEHU C6IIByM$I Tpy0BOE BOCITHTAHHE,
C IByMs nepeMeHHbIMU. Pemate ciocooom } D CTETHYCCKOR
MIEPEMEHHBIM | IOJCTAHOBKU CUCTEMBI JIBYX YPaBHEHUH C
BOCIIUTAHMUE,
u IBYMsI IEPEMEHHBIMU, B KOTOPBIX OJHO
. LlennocTn Hay4yHOrO
u UX | ypaBHEHHE [IEPBOM CTENIEHH, a APYyTroe —
CUCTEMBI BTOPOH CTEIIECHHU. TIO3HAHMA,
Pelath TEKCTOBBIE 3a1a4H, UCIIOJIL3YS B Pusuueckoe
T —— BOCIIUTAHMUE,
anredpanvyecko MoJIeIN CUCTEMY (opmupoBatue
YPaBHEHHUI BTOPOH CTENIEHU C IByMS KyJIbTYPBI 310POBbA U
NEePEMCHHBIMH; PEIIATh COCTABICHHYIO SMONMOHAJIPHOI'O
CUCTEMY, MHTEPIIPETUPOBAThH PE3YJIbTAT Omaronosryyusi,
DKOJIOTUYECKOE
BOCITUTaHHUE.
I'masa IV. Apupmernue | [TpuMeHATH HHAECKCHBIE 0003HAUYEHUS JUIS ITaTpuotnyeckoe
Apudmernueck | ckas YWIEHOB IocieaoBarenpHocTe. IlpuBoauts | Bocrimranue,
asi u mporpeccusi | IpUMEPHI 3aJaHUS [TOCIIEN0BATEIBHOCTEN I'paxkaaHcKkoe u
reomerpuuecka | 'eomerpudec | popmyIoil N-ro wieHa U peKyppeHTHOM JlyXOBHO-HPaBCTBEHHOE
sl IPOTpeccu | Kas ¢dopmyoit. BeiBonuTh GpopMyIiel N-ro ujaeHa BOCITMTAHHE,
154 rporpeccus apI/I(bMeTI/I‘{eCKOVI/I IIPOIrpeCcCcuu 1 TpynoBOE BOCTIMTAHNE,
TEOMETPHYECKOI IPOrPECCHH, CYMMEI D CTETHUCCKOE
MEPBBIX N WIEHOB apu(pMeTHIECKON 1
. . BOCIIUTAHHUE,
re€OMETPUUECKOI MPOTrPECCHUM, PelIaTh
[lennocTn HAy4YHOTO
3a/1a4M C UCIOJIb30BAHUEM ITUX (HOPMYIL.
- IIO3HAHUS,
Jloka3pIBaTh XapaKTEpUCTHUECKOE CBOWCTBO
apu(MeTUYECKON U T€OMETPHIECKOM Pusnieckoe
nporpeccuii. Pemarth 3a1aun Ha CIIOKHBIE BOCIMTAHNC,
MIPOLIEHTHI, UCIOJIB3YS MPU HEOOXOJUMOCTH hopmupoBanue
KaJIBKYJIATOP KYJBTYPbI 3JOPOBbA U
SMOIMOHAJIBHOTO
Omaronoryyusi,
DKOJOTUYECKOE
BOCITUTaHHUE.
I'nmaBa V. DneMeHThI BrimonHuTh nepedop Bcex BO3MOKHBIX ITatpuornueckoe
JIEeMEeHTBbI KOMOMHATOp | BapUaHTOB I IlepecuéTa 0OBEKTOB U BOCIUTAHHUE,
KOMOMHATOPHUK | UKU koMOuHarnwii. [IpuMeHsTh paBuIIO [paxkmanckoe u
U U TeOpHH HavanbHble KOMOHMHATOPHOTO YMHOXEHHUS. JlyXOBHO-HPaBCTBEHHOE




BEpPOATHOCTeH | cBeneHus n3 | Pacnmo3HaBarh 3a7a4y Ha BBIYMCIICHHUE YUCTIA | BOCIIMTAHUE,
134 TEOPHUH BEPO- | IEPECTAaHOBOK, pa3MELICHUM, COUETaHUN U TpynoBoe BociuTaHue,
SITHOCTEH MNPUMCHATH COOTBCTCTBYIOIIUC q)OpMyJIbI. creTuuecKoe
BbraucisATh 4acToTy CIIy4aiiHOro COOBITHA. | pocriuranue,
OneHuBaTh BEPOSITHOCTD CIIy4aliHOTO L{eHHOCTH Hay4HOTO
coOBITHS C TOMOILIBIO 4aCTOTHI, MO3HAHMS,
yCTaHOBJIECHHOH ONBITHBIM IyTEM. DUBHICCKOE
Haxonutb BEpOATHOCTH CIIy4yallHOTO
COOBITHS HA OCHOBE KJIAaCCUYECKOTO BOCIIHTAIHC,
onpeneneHus: BeposTHocTy. [IpuBoauTe (bopmuposanme
IIPUMEPBI JOCTOBEPHBIX U HEBO3MOKHBIX KYJIBTYPBI 310pPOBRA 1
COGLITHI SMOILMOHAJILHOT O
OaromnosyyJus,
DKOJOTMYECKOE
BOCIIUTaHHUE.
IToBTOpEHUME
214
I'EOMETPUA
BekTopsl. Ilonstue ®opmysposars  onpeneneHuss U | [larpuornueckoe
Meron BEKTOpaA. MJUTKOCTPUPOBATH IOHATHS BEKTOpa, €ro | BOCIIUTAHHUE,
KOOpAMHAT PaBencTBo JUIMHBI, KOJUTMHEAPHBIX U PaBHBIX BEKTOPOB; | ['pakaaHckoe u
18y BEKTOPOB. MOTUBHPOBaTb  BBEJICHHE IIOHATUH U | JyXOBHO-HPABCTBEHHOE
CnoxeHue W | IEUCTBUH, CBS3aHHBIX C  BEKTOpaMH, | BOCIUTAHUE,
BBIYMTaHUE COOTBETCTBYIOIIMMHU npumepamu. | TpyroBoe BOCIUTAaHUE,
BEKTOPOB. OtHocamuUMUCS K (PU3MUECKUM BEKTOPHBIM | DCTETHYECKOe
YMHOXEHNE | BeIMYMHAM;  I[PUMEHATh  BEKTOPbl W | BOCIIUTAHUE,
BEKTOpa Ha | IEHCTBUSA HAJ HUMU npu peuieHuu | LlemHocTH Hay4HOTO
YUCITIO. reomerpuuecknx 3amad. OOBSICHATH U | IO3HAHMS,
PasnoxxeHue | WILIIOCTPUPOBATH MOHATHUS IMPSAMOYTONbHOUW | Puznueckoe
BEKTOpa IO | CUCTEMBI KOOpPJIMHAT, KOOPJIMHAT, | BOCIIUTAHHE,
JBYM KOOp/JMHAT TOYKM M KOOpAMHAT BEKTOpPa; | hopMupoBaHue
HEKOJUIMHEAp | BBIBOJAWTH M HCIIOIB30BAaTh IPU PELICHHUH | KyJbTYpPbl 310pOBbI H
HBIM 3agad  GopMyJbl KOOpAMHAT CEpEeAMHBI | SMOLMOHAIBHOTO
BEKTOPAaM. oTpe3ka. JIIMHBI BEKTOpa, pPACCTOSIHUS | OJIArONONy4Hs,
Koopaunatsl | Mmexay  AByMs  TOYKAMHM,  YpaBHEHUS
BEKTOpA. OKPY’KHOCTH M IPSIMOM.
IIpocreiimue
3a/1a4n B
KOOpAMHaTax
YpaBHeHuUst
OKPY>KHOCTH
U OpsIMOM.
IIpumeHeHue
BEKTOPOB U
KOOpAWHAT
P peUIeHUH
3a/1a4.
CooTHomeHns CxkanspHoe ®opMynupoBaThk U WUIIOCTpUpoBaTh | IlaTprornueckoe
MEXIY IIPOU3BEICHU | ONPEIEIICHUS CUHYCA, KOCUHYCa U TaHT'€HCA | BOCIIUTaHUE,
CTOpPOHAMU U e BekTopoB. | yrioB oT 0 mo 180 rpamycoB; BbIBOOUTH | ['paxmgaHckoe u
yIJIaMH Cunyc, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECCTBO | JYXOBHO-HPABCTBEHHOE
TPEYroJbHUKA KOCHHYC, 1 popmyIbl IpuBeACHUS; GOPMYIUPOBATH U | BOCIUTAHHE,
114 TaHT'€HC U | JOKa3bIBATh TEOPEMBI CHUHYCOB u | Tpynosoe BocnuTaHue,




KOTaHI'€HC KOCHUHYCOB, IPUMEHATh MX IPU PEIICHUU | DCTETUYECKOE
yria. TPEYTrOJIbHUKOB; OOBSACHATH, KakK | BOCHUTAaHHE,
Teopemsl HCIIONB3YIOTCSA TpuroHomerpudeckue | LlenHocru Hay4HOT'O
CUHYCOB U | (hopMysibl B H3MEPUTENIbHBIX paboTax Ha | MO3HAHUS,
KOCHHYCOB. MECTHOCTH; (HOpMYyIUpPOBaTh ONpEACTHCHHUS | DKOIOTHUECKOEe
Pewenne yria MEXIy BEKTOpaMH M CKaJSIPHOTO | BOCIIUTAHHUE.
TPEYTrOJbHUK | IPOU3BEACHMUS qyepes KOOpPJIUHATBI
OB. BEKTOPOB; (OpMYIUPOBATH U 0OOCHOBHIBATH
DopMyibl, YTBEPKICHUE O CBOMCTBaX CKaJISIPHOTO
BBIPAXKAIOIIM | IPOU3BEACHUS; MCIOJIb30BaTh CKaJspPHOE
€ IUIOWIAJb | IPOU3BEACHUE BEKTOPOB IIPU PELICHUU
TPEYTOJbHUK | 3a/1a4
a: depe3 IBe
CTOPOHBI U
Yroil MEXIy
HUMH, Yepes
MepuUMeTp H
paguyc
BIMCAHHOU
OKPY’KHOCTH.
dopmyna
I'epoHa.
CxanapHoe
IIPOU3BEICHU
€ BEKTOPOB U
ero
MIPUMEHEHHE
B
reOMETpUYEC
KHMX 33/a4ax.
Jnuna [IpaBunbHbIE DopMyIIHpPOBATH onpexaenenue | Ilarpuornueckoe
OKPY’KHOCTH U MHOT'OYTOJIbH | TPaBUJIBHOTO MHOT'OYT'OJIbHUKA; | BOCIIUTAHHE,
IJIOIIAb Kpyra | MKH. (dhopMynupoBaTh U JOKa3bIBaTh TeopeMbl 00 | ['paxmanckoe u
124 OKpyXHOCTH | OKPYKHOCTSIX, ONMMCAaHHOU OKOJIO | IyXOBHO-HPaBCTBEHHOE
, ONHMCaHHas | MPaBUIBHOIO MHOTOyTOJIbHUKA U | BOCIIUTAaHHUE,
OKOJIO BIIUCAaHHOM B HEro;  BBIBOAUTH U | TpynoBoe BOCHHUTAHHUE,
MPABWJIBHOTO | UCIIOJB30BaTh (DOPMYJBl Ml BBIYUCICHHUS | DCTETHUECKOE
MHOTOYTOJIbH | IJIOIAAX TPAaBUIBHOIO MHOTOYTOJIbHUKA, | BOCHUTAHUE,
MKa U | €ro CTOpOHBI W paauyca BrnucaHHol | LlenHoctu Hay4HOTO
BMHCAHHAsl B | OKPY>KHOCTH; pemiathb 3a/1aun Ha | IO3HAHUS,
HETO. MOCTPOEHUE MPABUIIbHBIX MHOTOYTOJIbBHUKOB | DKOJOTUYECKOE
[TocTpoenne BOCITUTaHHE.
MPaBUIIbHBIX
MHOTOYTOJIbH
ukoB. JlimHa
OKPY’KHOCTH.
IImomans
KpyTa.
JBrokeHus OtobpaxeHu OO0BsCHATH, YTO Takoe oToOpakeHue | [laTpumormueckoe
84 € IUIOCKOCTH | TUNIOCKOCTH Ha ceOs M B KAKOM ClIydyae OHO | BOCIIUTaHHE,
Ha ce0s. | Ha3bIBaeTCs JBUKEHUEM IJIOCKOCTH; | TpynoBoe BocnuTaHue,
[TonsTne OOBSCHATH, YTO TAaKOE OCeBasi CUMMETPHS, | DCTETHYECKOe
JIBUKEHUS. LIEHTpaJdbHasi CHUMMETpHUsS, IMapaIebHbIN | BOCIIUTAHUE,
OceBas U | IepeHoC ¥ MOBOPOT; 000CHOBBIBaTh, uTo 3TU | LleHHocTH Hay4HOI0




LEHTpaJIbHAs | OTOOpa)KEeHUsI TUIOCKOCTH Ha ceOs SBIAIOTCS | MO3HAHMUA,

CUMMETPUHU. | ABWXKCHMSIMH; OOBSACHATH, KakoBa CBs3b | Dusuueckoe

[TapamnensH | MeXAy JBWKEHMSIMM M HAJOKEHUSIMU; | BOCIUTAHUE,

BIi TEPEHOC. | WIIIOCTPUPOBaTh OCHOBHBIE BUABI IBH- | hopMUpOBaHUE

IToBopor. KEHUM, B TOM YHCIE C TOMOULIbIO | KYJIbTYPBl 3JI0pPOBbS U

HayoxxeHust | KOMIbIOTEPHBIX IPOrpaMM SMOLMOHAIBHOTO

A JBUKEHUA. OJaromnorydus,

[Tpumepsi

JIBUKECHUS

dburyp.
HavansHeie [Ipeamer OOBsACHATD, 4TO takoe | Ilarpmornueckoe
CBEJICHUS U3 CTEpEOMETpU | MHOTOIpaHHMK,  €ro  rpaHd,  péOpa, | BOCIUTaHUE,
CTEpEOMETPUHU U. BEPILHHBI, JaroHaiu, Kako# | I'paxxmaHckoe U
8y I'eomerpuuec | MHOIOIpaHHHMK Ha3bIBA€TCS BBIMYKJIBIM, UYTO | JyXOBHO-HPABCTBEHHOE

KM€ TeJa W | Takoe J-yrojbHas Npu3Ma, €€ OCHOBAHHUS, | BOCHUTAHHE,

IIOBEPXHOCTU | OOKOBBIE I'paHu U OOKOBble pE&Opa, Kakas | TpyaoBoe BOCIIHUTaHHE,

. pu3Ma Has3blBae€TCid MpsIMOM U Kakas | DCTETUYECKOE

MHororpaHH | HakJIOHHOM, 4YTO TaKOe€ BBICOTA IPU3MBI, | BOCIIMTAHUE,

UKH: TIpU3Ma, | Kakas npusma HazbiBaeTcs | LlenHoctu Hay4HOTO

napajiesieny | napauiesenune oM u KaKoH na- | Mo3HaHus,

nef, paenenumnes HazbIBaeTcs | Pusnyeckoe

UpaMuaa, IPSIMOYTOJIbHBIM; (bopMynMpoBaTh U | BOCIIUTAHUE,

bopmybl 00OCHOBBIBAaTh YTBEPXKICHHS O CBOMCTBE | (hopMupoBaHHE

s JMaroHanel napauiesenunesa U o KBaapare | KyJabTypbl 3JI0pOBbsl U

BBIUHCJICHUS | JUArOHaIU MPSIMOYTOJIBHOTO | SMOLIMOHAIBHOIO

uxX 00BEMOB. | mapajjenenunena; OOBSICHATh, YTO TaKoe | OJIaronoiaydus,

Tema U | 00bEM MHOTOTPaHHHMKA; BBIBOJAUTH (C | DKOJOTHYECKOE

MOBEPXHOCTU | MoMoIlbi0 NMpuHuMna Kaansepu) ¢opmyiy | BocmUTaHHE.

BpAILICHUS: 00béMa MPSMOYTOJIBHOTO

LWIMHID, napajjiesienunena;  OOBACHATb,  KakKoM

KOHYC, MHOTOTPaHHHUK HA3bIBACTCS MUPAMUION, YTO

cepa, map, | TaKOE OCHOBAaHUE, BEpIINHA, OOKOBBIE

(bopMyIIbI rpaHd, OokoBble pEéOpa U  BbICOTA

s NUpaMHIbl, Kakas IHpaMHIa Ha3bIBAETCS

BBIUMCIICHUS | IPaBUJIBHOM,  4YTO  Takoe  amnodema

UX IMJIOLAAEH | MpaBUIbHON MUPAMUIBL, MIPUBOJIUTH

noBepxHocTe | popmyny oO0bEMa THUPaMUIBL, OOBICHSITH,

1 1 00BEMOB.

KaKoe TeJO Ha3bIBaeTCs LWIMHIPOM, 4YTO
TaKOE €ro 0Ch, BBICOTA, OCHOBAHHUS, PaIUYC,
O0KOBas MOBEPXHOCTh, 00pa3yIoIlne, pa3
BEPTKA  OOKOBOM  TMOBEPXHOCTH,
KakuMu (opMysiaMH BbIpakaroTcsi 00bEM U
IUIOIIAb OOKOBOM MOBEPXHOCTH IIMJIUH/IPA;
OOBSCHATh, Kakoe  TelO0  Ha3bIBaeTCs
KOHYCOM, 4YTO TaKO€ €ro ocCb, BBICOTA,
OCHOBAaHHE, OoKxoBas TTOBEPXHOCTb,
oOpazyromiue, pa3BépTKa 60oKoBOM
MMOBEPXHOCTH, KaKHUMHU dhopmynamu
BBIpAXaIOTCS O00BEM KOHyca M IUIOLIA/b
OOKOBOW TOBEPXHOCTH; OOBSICHATH, Kakas
MOBEPXHOCTh Ha3bIBaeTcs cepoit u Kakoe
TEJIO Ha3bIBAETCS LIAPOM, YTO TaKOE pajuyc
u jauamerp cdepsl  (mapa), KaKUMH
dbopmysiaMu BBIpaXarOTCd O0BEM Iapa




wiomazabs chepbl; U300paxkaTh M pacro3Ha-
BaTh Ha pHUCYHKax IpU3MY,
napajjieNienunesl, MUPaMUIy, IHJIUHD,
KOHYC, 11ap
006 axcuomax becema 00 [TaTpuotnyeckoe
reoOMeTpUU aKcuoMax I0 BOCIIUTaHHE,
24 TEOMETPUH.
[Tonstue 06
aKCMOMaTH4e
CKOM
MOCTPOCHHUH
IeOMETPHH.
[TaTe1i1
HocTyJat
OBKIMIAa U
€ro UCTOpHs
[ToBTOpEHME. I'paxxmanckoe u
Pemenue JyXOBHO-HPAaBCTBEHHOE
3a7a494 BOCIIUTAHUE,
TpynoBoe BocniuTanue,
COI''TACOBAHO
[IpoTokon 3acenanus
METOAMYECKOT0 00bETUHEHUS
yuuTeae MareMaTUKy, THPOPMATHKU U COI''TACOBAHO

¢uzukun MAOY MO JluHckoii paiioH

COIIINe 15

PykoBonurens MO

K.B. lllnHkaps
ot 24.08.2023 romga Nel

3aMECTUTEIb TUPEKTOp o YBP

M.T. Cengumna

25.08.2023rozga




		2023-09-14T15:31:10+0300
	Бычек Ирина Павловна




