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1. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O KYPCA

®OPMUPOBAHUE YHUBEPCAJIbHBIX YYEBHBIX JIENCTBUM JlnunocTHbIe
YHUBepcaJibHbIe YUeOHbIe IelcTBUA
B paMKkax KOTHUTHBHOI0 KOMIIOHEHTAa OyIyT C(pOPMHUPOBAHBI:
UCTOpUKO-Teorpaduyeckuii 00pas, BKIIIOYast MPEACTaBICHHE O TEPPUTOPUH U IpaHuIax Poccun, eé
reorpapuueckux 0COOEHHOCTX, 3HAaHNE OCHOBHBIX HCTOPUUYECKUX COOBITHH Pa3BUTUSA
rOCYJapCTBEHHOCTH U OOIIECTBA; 3HAHUE UCTOPHHU U reorpaduu Kpasi, ero JOCTHKEHUH U KyJIbTYPHBIX
TpaauLuii; 00pa3 colMaIbHO-IOJIUTUYECKOT0 YCTPONUCTBA — IPECTABICHHUE O TOCYAapCTBEHHOM
opranu3zanuu Poccun, 3HaHHE TOCYIapCTBEHHOW CUMBOJIMKH (Tep0, ¢uiar, THMH), 3HaHUE
rOCyJapCTBEHHBIX IIPa3IHUKOB; 3HaHue nosioxxeHuit Koncruryunuu P®, ocHOBHBIX IIpaB U
0053aHHOCTEH IpaXkITaHNHA, OPHEHTAIHMS B IPABOBOM IIPOCTPAHCTBE TOCYAapCTBEHHO-00IECTBEHHBIX
OTHOILLICHUH; 3HaHHE O CBOEH ITHUUYECKON MPUHAJIEKHOCTH, OCBOCHHE HAlIUOHAJIbHBIX LIEHHOCTEH,
TpaaUIMN, KyJIbTYpPbl, 3HAHUE O HAPOAAaX M STHUYECKHUX Tpynnax Poccum;ocBoeHne 00MEKyIbTYPHOTO
Hacneausa Poccun v 0011eMUpOBOro KyJlIbTYpHOI'O HACHIEAMs; OPUEHTALUS B CUCTEME MOPAJIbHBIX
HOPM M [IEHHOCTEW U UX HepapXu3alusl, IOHUMaHUEe KOHBEHIIMOHAILHOTO XapaKTepa MOPaIi; OCHOBBI
COLMAJIbHO-KPUTUYECKOTO MBIIIJICHUS, OPUEHTALMSI B OCOOEHHOCTSAX COLMAIBHBIX OTHOLIEHUHN U
B3aMMOJICHCTBHIA, YCTAHOBJICHUE B3aMMOCBSI3U MKy OOIIECTBEHHBIMH U TIOJTUTUYECKUMU
COOBITHSIMM; SKOJIOTHYECKOE CO3HAHUE, IPU3HAHNE BBICOKOMN IIEHHOCTH JKU3HHU BO BCeX €&
MIPOSIBJICHUSX; 3HAHUE OCHOBHBIX MPUHIIMIIOB U TPABWJI OTHOIIEHHS K MIPUPOJIE; 3HAHUE OCHOB
3JI0pOBOr0 00pa3a >KU3HU U 310pOBbECOCPEraroX TEXHOIOIHii; IPAaBUJII TOBEICHUS B UPE3BbIYAHBIX
CUTYaIHsX.
B paMkax HeHHOCTHOI0 ¥ 3MOIIMOHAJIBLHOT0 KOMIIOHEHTOB OyayT c(hOPMUPOBAHBI:
TPaKIAHCKHUI MaTPUOTU3M, JTF0O00Bb K Po/iMHe, 4yBCTBO rOp/IOCTH 32 CBOIO CTPaHYy;
YBa)KE€HHE K UCTOPUHU, KYJIbTYPHBIM U MCTOPUYECKUM NaMATHUKAM;
HMOIMOHAIBHO MOJIOKUTENTFHOE IPUHATHE CBOCH AITHUYECKON HIICHTUYHOCTH;
yBa)K€HHE K JpyruM HapojaMm Poccuu u Mupa u NpuHATHE UX, MEXITHUYECKask TOJIEPAaHTHOCTb,
TOTOBHOCTBH K PABHOIIPAaBHOMY COTPYIHHYECTBY;
yBa)K€HHE K JTMYHOCTH U €€ JOCTOMHCTBAM, JOOPOIKENaTeIbHOE OTHOILIEHHE K OKPYKAIOILIUM,
HETEPIMMOCTb K JIFOOBIM BHJIaM HACHIIUSI 1 TOTOBHOCTH ITPOTHBOCTOSTH MIM;
YBa)KEHHE K IEHHOCTSIM CEMbH, JIF000BB K MPHUPO/IE, TPU3HAHNE IIECHHOCTH 310POBBS, CBOETO U APYTHX
JIOEH, ONTHMH3M B BOCTIPUSITHH MUDPA;
NOTPeOHOCTh B CAMOBBIPAXEHUU M CaMOpeaTn3aliy, COLUAIbHOM IPU3HAHUM,
MO3UTHUBHAS MOPAJIbHAsI CAMOOIIEHKA M MOpPaJIbHBIE YyBCTBA — YYBCTBO T'OPAOCTH IIPH CIICOBAHUH
MOpaJIbHbIM HOpMaM, MepEKUBAaHUE CThIJ]a U BUHBI IIPU X HAPYIIEHUH.
B pamkax aesiTeJIbHOCTHOrO (1OBeIeHYeCKOro) KOMIIOHEHTa OyAyT COPMUPOBAHBI
(O0yuaromuiicss HAy4YMTCH):
TOTOBHOCTb U CIIOCOOHOCTbH K YYaCTHIO B IIKOJIBHOM CaMOYNPAaBJIECHUH B MpeesiaX BO3PaCTHBIX
KOMIIETEHIMH (1eKYyPCTBO B LIIKOJIE U KJIAcCe, YYaCTHE B IETCKUX U MOJIOJEKHBIX OOIECTBEHHBIX
OpTaHU3aIMIX, IIKOJBHBIX M BHEIIKOJIBHBIX MEPOTIPHSTHSX );
TOTOBHOCTb U CIIOCOOHOCTD K BBIMIOJIHEHUIO HOPM U TpeOOBaHUHN IIKOJIBHOM XKU3HH, IPaB U
00s13aHHOCTEH YyUEHUKa,
YMEHHUE BECTH IMAJIOT Ha OCHOBE PAaBHOIIPABHBIX OTHOILIECHH U B3aUMHOTO YBRKEHUS U IPUHATHUS;
YMEHHE KOHCTPYKTHBHO pa3peniaTh KOH(IUKTH;
TOTOBHOCTb U CIIOCOOHOCTD K BBIMOJIHEHUIO MOPAJIbHBIX HOPM B OTHOIIIEHUH B3POCIBIX U CBEPCTHUKOB
B IIKOJIE, JIOMa, BO BHEYUEOHBIX BUAAX JIEATEILHOCTH,
NOoTPeOHOCTh B YYaCTHH B OOIIIECTBEHHOM JKM3HU OJMIKAMIIEro COIHaabHOrO OKPYKEHHS,
0OIIECTBEHHO MOJIE3HOM NeATENbHOCTH;
YMEHHUE CTPOUTH KU3HEHHBIE IIJIAHbI ¢ Y4ETOM KOHKPETHBIX COLMATbHO-UCTOPUUYECKHX, MTOJIUTHIECKUX
Y DKOHOMHUYECKHX YCIIOBHIA,
YCTOMYMBBIN MO3HABATENLHBIA HHTEPEC U CTAHOBJICHUE CMBICIIO00pa3yromeil GyHKINU
MM03HABATEIbHOIO MOTHBA;
TOTOBHOCTH K BBIOOpPY MPO(UIBHOTO 00pa3oBaHuUs.
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Oo0yuyawmuiicsi MOJY4UT BO3MOKHOCTD 1Jis1 JOPMUPOBAHUS:

BBIPQ)XEHHOW yCTOWYMBON y4eOHO-TTO3HABATEIbHON MOTHBALIMU M MHTEPECA K YUYCHHIO; TOTOBHOCTH K
caM00Opa30BaHUIO M CAMOBOCIIMTAHUIO; aJIEKBATHOM IMO3UTHBHON CAMOOIIEHKH U SI-KOHIICTIIIHH;
KOMIIETEHTHOCTHU B peaIM3allii OCHOB I'PaXAAaHCKON UACHTUYHOCTHU B MOCTYIIKAaX U JEATEIbHOCTH;
MOPJIBHOTO CO3HAHMS HA KOHBEHIIMOHAILHOM YPOBHE, CIIOCOOHOCTH K PEHICHUI0 MOPAITBHBIX JHIIEMM
Ha OCHOBE Y4€Ta MO3UIUNA YUaCTHUKOB JUJIEMMbI, OPUCHTALIMHM HA UX MOTHBBI U YyBCTBA; YCTOMUHUBOE
CJIEIOBAaHHE B IMOBEJICHUH MOPAJIBHBIM HOPMaM M 3THYECKUM TPEeOOBaHUSM;

SMIIaTUU KaK OCO3HAHHOTO MOHMMAaHUS U COMEPEKMUBAHMS UyBCTBAM JIPYTUX, BHIPAXKAIOIICHCS B
MOCTYIIKaX, HAIPaBJICHHBIX HA MIOMOIIb M 00eCIIeYeHHE OJIaromomyyusi.

PeryasiTuBHbIe yHUBEpPCAJIbHBIE YUeOHbIE /1€iiCTBUSA

Oo0yyammiicss HAY4YUTCS:

I[eJIeTIOIaraHuIo0, BKIF0Yas IOCTAaHOBKY HOBBIX IIEJICH, MpeoOpa3oBaHue MPaAKTUICCKON 3a/1a4H B
MO3HABATEJIbHYIO;

CaMOCTOSATEJIbHO aHATU3UPOBATh YCIOBUS TOCTHXKEHUS 1IEJIM HA OCHOBE yu€Ta BBIJCIICHHBIX YUUTEIEM
OPUEHTHUPOB JCHCTBUS B HOBOM yU4eOHOM MaTepHalie; IJIaHUPOBATh IyTH TIOCTHIKCHUS 1EJICH;
yCTaHaBJIMBATh LIE€JIEBbIC IPUOPUTETHI

YMETh CAMOCTOSITEIIbHO KOHTPOJUPOBATH CBOE BPEMSI M YIIPABJIATH UM; IPUHUMATh PEUICHUS B
MPOOJIEMHOM CHTYaIlK Ha OCHOBE TIEPETrOBOPOB; OCYIIECTRISTh KOHCTATUPYIOIIHHA U
MIPEIBOCXHIAONINI KOHTPOJIb MO Pe3yabTaTy U MO COCO0Y ACHCTBUS; aKTyalbHBI KOHTPOJIb Ha
YPOBHE MPOU3BOJILHOIO BHUMAHUS;

aJICKBAaTHO CaMOCTOSATEJILHO OILICHUBAThH TPABUJIBHOCTh BBITIOJIHEHUS IEUCTBUS U BHOCUTD
HE0OX0IMMbIC KOPPEKTHUBHI B HCIIOJTHCHHUE KaK B KOHIIEC JICHCTBUS, TaK U 10 X0y €ro peaanu3alliu;
OCHOBaM MPOTHO3UPOBAHMSI KaK MPEIBUICHHS OyIyIIUX COOBITUI M pa3BUTHS MIpoLiecca.
Oo0yuaromuiicsi MOJy4UT BO3MOKHOCTh HAYUYHTHCH:

CaMOCTOSITENILHO CTAaBUTh HOBBIC yUeOHbIE IIeNTH U 337a4u;

MMOCTPOCHHUIO )KU3HEHHBIX IJIAHOB BO BPEMEHHOM MEPCIIEKTUBE;

MIPU TUIAHUPOBAHUU TOCTHXKEHHUS 1IEJIEH CaMOCTOSTENBHO U aJIEKBaTHO YYUTHIBATh

YCJIOBHS CPEJICTBA UX JOCTHKECHHUS;

BBIJICIISITh AJIBTEPHATUBHBIC CITOCOOBI JIOCTHKEHUS 11e7IM U BhIOUpaTh Hanbosee 3 (eKTUBHBIN CITOCO0;
OCHOBaM CaMOpPETyJISIIUKA B Y4COHOU U MTO3HABATEIILHON NEATEILHOCTH B (DOPME OCO3ZHAHHOTO
YIPABJICHUS] CBOMM TMOBEACHUEM U JICSITEIbHOCTHIO, HAMPABIEHHON Ha JOCTUKEHUE MTOCTaBIECHHBIX
meJei;

OCYIIIECTBISAThH MO3HABATENbHYIO pe(IEKCHIO B OTHOIICHUH JEHCTBHI MO PEIICHUIO YIeOHBIX U
IMO3HABATENILHEIX 3a/1a4;

a/IeKBaTHO OIICHUBATh OOBEKTUBHYIO TPYAHOCTh KaK Mepy (PaKTHUECKOTo WM MPEANnoiaraeMoro
pacxojia peCypcoB Ha pellIeHHe 3a/1auu;

aJIeKBaTHO OIIEHUBATh CBOU BO3MOKHOCTHU JOCTUKEHUS LIETU ONPEAeIEHHON CI0KHOCTH B Pa3IMYHBIX
chepax caMOCTOSTEILHOM IeITETbHOCTH;

OCHOBaM CaMOpPETYJISLUHA SMOLUHUOHAIBHBIX COCTOSHHUIA;

MpujIaraTthb BOJEBBIE YCUIIUS U TIPEOJIOJIEBATh TPYAHOCTH U MPEMATCTBUS HA MMYTH JOCTHXKECHUS IICIIEH.
KoMMyHHKaTHBHBIE yHUBepPCAJIbHbIC Y4eOHbIE 1efiCTBUSA

OOyyarommiicss Hay4YuTCA:

YUUTBHIBATH Pa3HbIE MHEHHUS U CTPEMUTHCS K KOOPAUHALMU PA3IMYHbIX O3UIUN B COTPYAHUYECTBE;
dhopmynupoBaTh COOCTBEHHOEC MHEHHE U TTO3UIINIO, ApTyMEHTHUPOBATh M KOOPJAMHUPOBATH €€ C
MO3UIUSMU TApTHEPOB B COTPYTHUIECTBE IPH BHIPAOOTKE OOIIETO PEeIIeHus] B COBMECTHOM
JeITEILHOCTH;

yCTaHaBJIMBATh U CPAaBHUBATH Pa3HbIE TOUKU 3PEHUS, IPEXK/IEC YEM IPUHUMATh PEILICHUS U JIeTaTh
BBIOOD;

apryMEHTHUPOBATH CBOIO TOUKY 3PEHHUS, CIOPUTH M OTCTAUBATh CBOIO MO3UIIUIO HE BPaXACOHBIM IS
OIIOHEHTOB 00pa3oM;

3aJ1aBaTh BOMPOCH], HEOOXOAMMBIE JIJIsl OPTaHU3AIMH COOCTBEHHOM JIEATEIBHOCTH U COTPYTHUYECTBA C
ITapTHEPOM;

OCYIIECTBISTh B3aUMHBII KOHTPOJb M OKa3bIBATh B COTPYIHUYECTBE HEOOXOAUMYIO B3aUMOTIOMOIIIb;
aJICKBaTHO MCIIOJIH30BaTh PEUb VISl TUTAHUPOBAHMS M PETYJISIIUA CBOCH JEATEeITbHOCTH;
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aJICKBATHO MCIOJIb30BaTh PEUEBBIC CPEJICTBA AJIS PEIICHUS PA3IMYHBIX KOMMYHUKATHBHBIX 33]1a4;
BIIQJIETh YCTHOHM M MUCHMEHHOU PEYbI0; CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BHICKA3HIBAHUE;
OpPraHM30BBIBATH U IJIAHUPOBATH yU4EOHOE COTPYAHUUECTBO C YUUTEIEM U CBEPCTHUKAMHU, OIPEENIATh
e U QYHKIUU YIaCTHUKOB, CITIOCOOBI B3aMMOICHCTBHYS; TNIAHUPOBATH OOIIHE CITIOCOOBI PabOTHI;
OCYILIECTBIISATH KOHTPOJIb, KOPPEKLIMIO, OLICHKY JACHCTBUIl MapTHEPa, yMETh yOEK1aTh;

paboTaTh B rpymie — yCTaHABIMBATh pado4yne OTHOMIEHUS, 3(PPEKTUBHO COTPYAHUYATH U
croco0CcTBOBATh MPOAYKTUBHON KOOIEpAIMK; UHTEIPUPOBATHCS B TPYIIILY CBEPCTHUKOB U CTPOUTD
MPOYKTHBHOE B3aMMOJICHCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMH;

OCHOBaM KOMMYHUKATHUBHON peieKCUU; NCIIOIb30BaTh a/IeKBAaTHBIE SI3bIKOBBIE CPEJICTBA IS
O0TOOpaXCHHsI CBOUX YyBCTB, MBICIICH, MOTUBOB U TIOTPEOHOCTEI;

0oTOOpakaTh B peuu (ONHUCcaHKue, 0OBSICHEHUE) COJEPIKAaHNE COBEPIIAEMBIX JIEHCTBUMA Kak B popMme
I'POMKOH COITMATU3UPOBAHHOM peuH, Tak U B (OpMe BHYTPEHHEH peyn.

O0y4amuics MoJy4uT BO3MOKHOCTb HAYUYUTHCS:

YUUTHIBATh U KOOPJUHUPOBATH OTIMYHBIC OT COOCTBEHHOM TO3HIIMH JPYTUX JIFOJICH, B
COTPYJIHUYECTBE;

YUUTHIBATh Pa3HbIC MHEHUS U UHTEPECHI U 0OOCHOBBIBATh COOCTBEHHYIO TIO3UIIHIO;

MMOHUMATh OTHOCUTEILHOCTh MHEHUHN U TIOJIXO0B K PEIICHUIO MPOOJIEMBI;

POIYKTHUBHO pa3peraTh KOHGIMKTHI HA OCHOBE Y4ETa HHTEPECOB M IMO3UIINN BCEX YIaCTHUKOB,
MOKMCKA M OI[EHKU aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHus KOH(MINKTOB; I0TOBAPUBATHCS U
MIPUXOJUTH K 00IIEMY PEIICHUIO B COBMECTHOM JCSITEILHOCTH, B TOM YHCIIE B CHTYAIHH
CTOJIKHOBEHUS] HHTEPECOB;

Opatb Ha ce0s1 MHUIIMATHBY B OPraHU3allMi COBMECTHOTO JICHCTBUS (I€I0BOE JIUEPCTBO);
OKa3bIBaTh MOJIEPKKY U COJAEHCTBUE TEM, OT KOT'O 3aBUCUT JOCTHUKECHHE 1IEIH B COBMECTHON
JeSTeTbHOCTH;

OCYIIECTBIISITh KOMMYHUKATUBHYIO PE(IIEKCHIO KaK OCO3HAHNE OCHOBAHUN COOCTBEHHBIX IEHCTBUH U
JENCTBHN MMapTHEDA;

B IIPOLIECCE KOMMYHUKAIIUU JJOCTATOYHO TOYHO, ITOCIIE0BATEIHHO U MOJHO Mepe/iaBaTh NapTHEPY
He00X0IMMYI0 HH(POPMAITHIO KaK OPUEHTHUP IS TIOCTPOCHUS ICHCTBUS;

BCTYMATh B JUAJIOT, a TAK)KE Y4aCTBOBAThH B KOJJIEKTUBHOM OOCYXJICHUU MTPOOIIeM, y4acTBOBATH B
JMCKYCCHH U apTyMEHTHPOBATh CBOIO TIO3UIIMIO, BIIJIETh MOHOJIOTHYECKOW U THAIIOTUIECKON
(dbopMaMu peyu B COOTBETCTBHH C TPAMMATHUYECKHUMH U CHHTAKCUYECKIMH HOPMaMU POJTHOTO SI3BIKQ;
CJIEIOBATh MOPATHLHO-ITUYCCKUM M TICUXOJIOTHYCSCKUM ITPUHIIMITAM OOIIECHUS M COTPYIHUYIESCTBA Ha
OCHOBE YBKUTEJIBHOTO OTHOIICHUS K MapTHEPAM, BHUMAHUSI K TUYHOCTH JIPYTOro, aJIeKBaTHOTO
MEXJIMYHOCTHOTO BOCIIPHUSATHS, TOTOBHOCTH aJ€KBATHO PearupoBaTh Ha HYXJIBI IPYTUX, B YACTHOCTH
OKa3bIBaTh MOMOIIb U AMOIIMOHAIFHYIO MOAEPKKY MapTHEPAM B MpoIiecce JOCTHKEHHS 00IeH 1enu
COBMECTHOMH JIESATCILHOCTH;

ycTpauBaTh 2P EKTUBHBIE TPYNIOBBIE OOCYKICHHS U 00ecredynBaTh OOMEH 3HAHUSIMH MEXKIY
YJIEHAMU TPYIIITEI IS TPUHATHS Y ()EKTUBHBIX COBMECTHBIX PEIICHUI;

B COBMECTHOH JIEITETbHOCTH YETKO (hOPMYIHUPOBATH LI TPYIIIBI U TO3BOJIATH €€ Y4aCTHUKAM
MIPOSIBIISITE COOCTBEHHYIO SHEPTHIO JUISL JOCTHKEHHSI OTHX IIeTIeH.

Ilo3naBaTenbHbIe YHHBePcAJIbHbIE YUeOHblIe AelicTBust QO0yuaomuiicss HAy4YnTCs:

OCHOBaM peaJH3aIiy IPOSKTHO-MCCIEI0BATENBCKON IATEIIEHOCTH; IIPOBOANTH HAOIIOIEHUE U
AKCIIEPUMEHT I0/I PYKOBOJACTBOM YUYHUTEIS; OCYIIECTBIATh PACIIMPEHHBIN MOUCK UH(OPMALIUU C
WCTIOJIB30BaHUEM pecypcoB Onbmmortek u MHTEpHeTA,

CO3/1aBaTh U MPEe0OPa30BLIBATH MOJIENI U CXEMBI JIJIsl PEIICHUS 3a/1a4; OCYIIECTBIISITh BBIOOP Hanbolee
3¢ PEeKTUBHBIX CTTIOCOOOB peIIEHHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH;

JaBaTh OIpeIelICHHE MOHITHIM; YCTAaHABIUBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U; OCYIIECTBISATh
JIOTHYECKYIO OTIEPAIlI0 YCTAHOBJICHHS POJIOBHIOBBIX OTHOIIICHHH, OTPaHHYCHUE TIOHSATHS;
000011aTh MOHSATUS — OCYIIECTBIATH JIOTUYECKYIO OMEPAIIHMIO MEPEX0a OT BUIOBBIX IPU3HAKOB K
POJIOBOMY TIOHSATHIO, OT MOHATHS ¢ MEHBIITM 00BEMOM K TIOHATHIO ¢ OOJIBIIIAM 00BEMOM;
OCYIIIECTBISTh CpaBHEHUE, KIacCU(DUKAITNIO, CAMOCTOATEIHHO BEIOUpAsi OCHOBAHUS M KPUTEPHH IS
YKa3aHHBIX JIOTHYCCKHUX OIepaIluii;

CTPOUTH KJIacCU(UKAIMIO HA OCHOBE JUXOTOMUYECKOTO JIeeHUs (Ha OCHOBE OTPUIIAHUSA); CTPOUTH
JIOTHYECKOE PACCYKACHUE, BKITIOYAIOIIEe YCTAHOBJICHUE IPHYNHHO- CIICICTBEHHBIX CBS3CH;
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OOBSICHATH SIBJICHUS, IPOLIECCHI, CBSA3U U OTHOIICHUS, BBISIBISIEMbIC B XO/I€ MCCIICIOBAHMS; OCHOBAM
03HAKOMUTEIHHOT0, U3YYaIOIIEr0, YCBAUBAIOLIETO U TIOUCKOBOT'O UTEHHS; CTPYKTYPHPOBATH TEKCTHI,
BKJTIOYasi yMEHUE BBIACTSATH IIABHOE U BTOPOCTEIIEHHOE, TIIaBHYIO HJICIO TEKCTa, BRICTPANBATh
MOCTIeI0BATEIbHOCTh OMUCHIBAEMBIX COOBITHIA;

pabotath ¢ MeTagopaMu — MOHUMATh TIEPEHOCHBIN CMBICIT BBIPAYKEHHIA, TOHUMATh U YIIOTPEOJIATh
000pOTHI peyH, MOCTPOCHHBIE HA CKPBITOM YIOA00JIEHUH, 00pa3HOM CONMKEHUU CIIOB.
O0y4amuics MoJy4uT BO3MOKHOCTb HAYUYUTHCS:

OCHOBaM pe(JIeKCUBHOTO YTCHHUS,

CTaBHUTH MPOOJIEMY, apT'yMEHTHPOBATh €€ aKTyaJIbHOCTb;

CaMOCTOSITENTLHO IPOBOJIUTH UCCIICAOBAaHNE HA OCHOBE IPUMEHEHHS METOIOB HAOIIOICHUS
IKCIEPUMEHTA;

BBIJIBUTATh TUIIOTE3HI O CBS35X U 3aKOHOMEPHOCTSAX COOBITHH, MPOIIECCOB, 00BEKTOB; OPraHU30BLIBATH
WCCIIIOBAHKE C IIEIIbI0 TIPOBEPKHU TUIIOTE3; JeNaTh YMO3aKIIOYCHUS (MHIYKTUBHOE U 110 aHAJIOTHH) U
BBIBOJIbl HA OCHOBE apTyMEHTAIUH.

OCHOBBI YYEBHO-UCCJIEJIOBATEJBCKOM U ITPOEKTHOM JEATEJBHOCTH
OOyyarommiicss HAy4YUTCA:

TUTAHUPOBATH U BBIMIOJHATH YU€OHOE UCCIICOBAHUE U YUEOHBIH IPOCKT, UCTIOIB3Ysl 000PYJI0BaHUE,
MO/IENIN, METOJIbI U TIPUEMBI, aJICKBaTHBIC UCCIIEAYEeMOH Ipodeme;

BBIOMPATH M UCIIOJIB30BATh METO/IbI, PEJICBAHTHBIC PACCMATPUBACMOI1 IIPodIIeME;

pacro3HaBaTh U CTABUTH BOIIPOCHI, OTBETHI HA KOTOPHIE MOTYT OBITh IMOJIy4€HBI IyTEM HAyYHOTO
UCCIIEIOBaHMsI, OTOMPATh aJICKBATHBIC METO/Ibl UCCIICIOBaHUS, ()OPMYITUPOBATH BHITEKAIOIIHNE U3
WCCIICIOBAHMSI BEIBOIBI;

WCIIO0JIb30BATh TAKKE MATEMAaTHUECKUE METOIbI U TIPUEMBI, KaK aOCTpaKIUs U UcaTn3alus,
JI0Ka3aTeNbCTBO, JOKA3aTEIbCTBO OT IPOTHBHOTO, JOKA3aTEIbCTBO 110 AaHAIOTHUH, OIPOBEPKECHNE,
KOHTPIPUMED, HHIYKTUBHBIC U ICAYKTUBHBIC PACCYXICHUS, IOCTPOCHUE U HCIIOJIHECHUE aJITOPUTMA;
MCIIOJIb30BATh TAKHE €CTECTBEHHOHAYYHbIE METOIbI ¥ MPUEMBI, KaK HAaOII0JICHHE, IIOCTAHOBKA
MPOOJIEMBI, BBIIBIDKEHHE «XOPOIICH THITOTE3bI», IKCIICPUMEHT, MOJICITMPOBAHUE, UCIIOIB30BAHHE
MaTeMaTHYECKUX MOJIEJIEH, TeOpeTHIeCKoe 000CHOBaHHE, YCTAHOBJICHUE TPAHUI] TPUMEHHUMOCTH
MO/IEJIA/TEOPHH;

MCIIOJIb30BaTh HEKOTOPBIE METO/IbI TOTYUCHHS 3HAHUH, XapaKTepHBIE ISl COLIMATBHBIX U
HCTOPUYECKHX HAayK: TOCTAaHOBKA MPOOJIEMBI, OPOCHI, ONMCAaHKUE, CPABHUTEIBLHOE HCTOPUUECKOE
oIMcaHue, 00bSICHEHHE, UCIIOIb30BaHIE CTATUCTHUECKUX JaHHBIX, HHTepIpeTanus (hakToB;

SICHO, JIOTUYHO ¥ TOYHO U3JaraTh CBOIO TOUKY 3PEHUs, UCIOIb30BATh S3bIKOBBIE CPEJICTBA,
aJZIeKBaTHBIE 00CYXAaeMoil mpooieme;

OTIUYAaTh (HAaKTHI OT CYXKACHUI, MHEHUI U OIICHOK, KPUTHYECKH OTHOCUTHCS K CYKIACHHUSIM, MHEHUSIM,
OLIEHKaM, PEKOHCTPYHPOBATh UX OCHOBAHWS;

BUJIETh 1 KOMMEHTHUPOBATH CBA3b HAYYHOTO 3HAHUS U IIEHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX CYKICHUN
MIPH TIOTYYEHUH, PACTIPOCTPaHEHUH U TIPUMEHEHUH HayYHOTO 3HAHMUSL.

OO0yuarommiicsi MOJYYUT BO3MOKHOCTh HAYYHTHCS

CaMOCTOSITENTFHO 33JyMBIBATh, INTAHMPOBATH M BBITIOIHATH y4eOHOE MCCIIeI0BaHHE, YICOHBIN 1
COLIMATIbHBINA TTPOEKT;

WCTIOJIB30BATH JIOTAJIKY, O3apEHHE, HHTYHIINIO;

UCIOJIb30BATh TAKKE MAaTEMaTHUECKUE METO/Ibl U MPUEMBI, KaK 1epedop JIOTHYECKUX BO3ZMOXKHOCTEH,
MaTeMaTHIeCKOe MOJICITMPOBAHNE;

HCIOJIb30BaTh TaKME €CTECTBEHHOHAYYHBIE METObI U IPUEMBI, Kak abcTparupoBaHue OT
MPUBXOINX (PAKTOPOB, MTPOBEPKA HA COBMECTUMOCTD C IPYTUMHU H3BECTHBIMH (haKTaMH;
WCIOJIb30BaTh HEKOTOPBIE METOIbI TTOYUEHHUSI 3HAHUN, XapaKTEPHBIE JIJISl COIUAIBHBIX U
WCTOPHYECKHMX HAYK: aHKETHPOBAHUE, MOJICIIMPOBAHHUE, TOUCK UCTOPUIECKIX 00Pa3IIOB;
UCIOJIb30BATh HEKOTOPBIE MPUEMBI XY I0’KECTBEHHOTO MTO3HAHHSI MUPA: IIEIOCTHOE OTOOpaKeHHE
MUpa, 00pa3HOCTh, XyJ0KECTBEHHBIN BBIMBICE], OPTaHUIECKOE ETMHCTBO 00IIET0, 0COOEHHOTO
(TUMMYHOTO) ¥ €IUHUYHOTO, OPUTHHATLHOCTB;

I[eJICHAIPABICHHO U OCO3HAHHO Pa3BUBaTh CBOM KOMMYHHUKAaTHBHBIE CIIOCOOHOCTH, OCBAWBATh HOBBIC
SI3BIKOBBIE CPE/ICTBA;



0CO3HaBaTh CBOIO OTBETCTBEHHOCTH 3a JJOCTOBEPHOCTD MOJYYCHHBIX 3HAHH, 32 KaUeCTBO
BBITTOJIHEHHOTO TIPOEKTA.

CTPATEI'UU CMBICJIOBOT'O YTEHUSA U PABOTA C TEKCTOM

PaGora ¢ TekcTOM: MOMCK HHPOPMAIUH U IOHUMAHHE MPOYUTAHHOT O

Oo0yyammiicss HAY4YUTCH:

OPHEHTUPOBATHCS B COJCPKAHUN TEKCTA U IIOHUMATh €T0 LEJIOCTHBIM CMBICI:

— ONPEIENATh [NIaBHYIO TEMY, OOIIYIO 11eJIb UM Ha3HAUYEeHUE TeKCTa;

— BBIOMPATH U3 TEKCTA WJIHM MPHIyMaTh 3ar0JIOBOK, COOTBETCTBYIOLIUI COIEPKAHHUIO U 00IIEMY
CMBICITY TEKCTa;

— (OpMyYIHPOBATH TE3UC, BEIPAKAIOLIHI OOIIHIA CMBICI TEKCTa;

— MPEeIBOCXUILATh COJIEpKaHUE MPEAMETHOTO TIaHa TEKCTa 10 3arojOBKY U C ONOPOH Ha
MPEABIAYIIHN OIIBIT;

— 0OBACHATH NOPSAJOK YACTEH/MHCTPYKIIHIL, COAEPIKALUXCS B TEKCTE;

— COIIOCTAaBJISITh OCHOBHBIE TEKCTOBBIC M BHETEKCTOBBIE KOMIIOHEHTHI: OOHAPYKUBATh COOTBETCTBHE
MEX/1y 4aCThIO TEKCTa U €ro o01Iel uaeei, chopMyIupoOBaHHOM BOIIPOCOM, OOBICHATh Ha3HAYCHHE
KapThl, PUCYHKA, MOSCHATH YaCTH IpaduKa MU TaOIUIBI U T. [I.;

* HAXOAUTH B TeKcTe TpeOyemyro nHpopMaIuio (MpoderaTb TEKCT IJ1a3aMu, OMPEIEIISATh €Tr0 OCHOBHBIE
3JIEMEHTBI, COTOCTABIATH (POPMBI BEIpAXKEHUSI HHPOPMALIUU B 3alIpOCe U B CAMOM TEKCTE,
YCTaHABJIMBATH, SIBIISIOTCS JI OHU TOXKJECTBEHHBIMHU HJIM CHHOHUMUYECKUMH, HAXOAUTh
HE0OXOIMMYIO €TMHUIlY UH(OpPMALIU B TEKCTE);

pemaTh yueOHO-TI03HABATEIbHBIC H YUCOHO-TIPAKTHUECKUE 3a/1a4d, TPEOYIOIINE TIOJTHOTO U
KPUTHYECKOI'0 IOHUMaHHUS TEKCTa:

— OTpeNeNATh Ha3HAUCHHUE PA3HBIX BUIOB TEKCTOB;

— CTaBUTh Hiepes OO0 1eIb UTEeHHs], HAalpaBJIsisi BHUMaHKE Ha MOJIE3HYIO B JTaHHBII MOMEHT
WH(POPMAIIHIO;

— pa3Iuy4aTh TEMbI U IOATEMBI CHIELIMATBHOIO TEKCTA,;

— BBIJICJIATH TIABHYIO M U30BITOUHYIO HH(OPMAIIHIO;

— IPOTHO3UPOBATh MOCIIE0OBATEIBHOCTD U3JI0KEHUS U1 TEKCTa;

— COIOCTAaBJISAITh Pa3HbIE TOUKH 3PEHUS U pa3HbIe UICTOYHUKN MH(POPMAIIUH 10 3alaHHON TeMe;

— BBINOJIHATH CMBICJIOBOE CBEPTHIBAHHE BBIJICIIEHHBIX (PAKTOB U MBICIIEH;

— (hopmHpoOBaTH HA OCHOBE TEKCTa CUCTEMY apI'yMEHTOB (JJOBOJOB) Ui 0OOCHOBAHMSI OIPEIETIEHHOMN
MO3UIINN;

— MIOHUMATh JYIIEBHOE COCTOSIHHE NIEPCOHAXKEN TEKCTa, COMEPEKUBATH MM.

OOyyarommiicst MOJTY4UT BO3MOKHOCTh HAYYHTHCS:

aHAJIN3MPOBATh U3MEHEHHS CBOETO YMOLIMOHAIIBHOTO COCTOSIHMSL B IIPOLIECCE YTEHUS, TIOTYyUEHUS U
nepepaboTKU MOJIy4eHHON HH(pOpMaLUK U €€ OCMBICTICHHUS.

Padora ¢ TekcToM: npeodpa3oBaHue U MHTepHpeTanus HHPOPMALUH

OOyyarommiicss Hay4YuTCs:

CTPYKTYpPUPOBATh TEKCT, UCIIOIb3Yysl HYMEPALUIO CTPAHML, CIUCKHU, CCBUIKH, OTJIABJICHMS; IPOBOIUTH
MIPOBEPKY MPABOIUCAHUS; UCTIOJIB30BaTh B TEKCTE TAOIHIIBI, H300paKEHHUS;

peoOpa3oBbIBaTh TEKCT, UCHOJb3Yysl HOBBIE (POPMBI MpeicTaBieH s HHpopMauu: GOpMyIbl,
rpa(bm(n, AuarpaMmel, Ta6.]'H/IIII)I (B TOM YUCJIC TUHAMHUYCCKUE, SJICKTPOHHBIC, B YaCTHOCTHU B
MIPaKTUYECKHX 3a]a4ax ), NEPEXOAUTD OT OJHOTO MPEACTABIEHUS JAHHBIX K JPYrOMYy;
HHTEPIPETUPOBATH TEKCT:

— CpaBHUBATh U MPOTUBOIOCTABIIATH 3AKIIOUEHHYIO B TEKCTE HHPOPMALIMIO Pa3HOTO XapaKTepa;
— 06H3py>KI/IBaTB B TCKCTC JOBOABI B IOATBEPKACHHUEC BHIABHUHYTBIX TC3UCOB;

— Je7aTh BBIBOJBI U3 CPOPMYIMPOBAHHBIX MTOCHUIOK;

— BBIBOJUTH 3aKJIFOYCHUEC O HAMCPCHHUHN aBTOpPa UJINU TJIAaBHOM MBICIIM TEKCTA.

O0y4amuics MoJy4uT BO3MOKHOCTb HAYUYUTHCS:
* BBISIBIISITH UMILUTUIIUTHYIO HHPOPMAIIHIO TEKCTa HA OCHOBE COTIOCTABJICHUS



WUTIOCTPATUBHOTO MaTepuana ¢ uHopMaIfen TeKCcTa, aHajau3a moATeKcTa (MCIoIb30BaHHbBIX
SI3BIKOBBIX CPECTB U CTPYKTYphI TEKCTA).

Pabora ¢ TekcToM: oneHKa uHGopMauuu

OOyuarommiicss HAy4YnTCs:

OTKJIMKAThCSI Ha COJIEpIKaHue TEKCTa:

— CBSI3bIBaTh MH(POPMALINIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSAMH U3 IPYTUX UCTOYHHUKOB;
— OLICHUBATh YTBEPKICHUS, C/ICIIAHHbBIE B TEKCTE, UCXOs U3 CBOUX MPEACTABICHUN O MUDE;
— HaxOJUTb AOBOJbI B 3allIUTY CBOCH TOUKH 3pCHUA;

OTKJIMKAThCS HA (JOPMY TEKCTA: OLEHUBATH HE TOJIBKO COJIEpKAaHHE TEKCTa, HO U ero (opMmy, a B
LI€JIOM — MacTepPCTBO €r0 UCIIOIHEHUS;

Ha OCHOBE UMEIOIINXCS 3HAHUH, )KU3HEHHOTO OIIbITA II0JIBEPIaTh COMHEHUIO JOCTOBEPHOCTh
umeroleics uHdopMaiy, oOHapy)UBaTh HEAOCTOBEPHOCTh NOJTyyaeMoil nH(opMaiu, npoOessl B
nHGOpPMAIUY ¥ HAXOAUTH IYTH BOCIIOJHEHUS 3TUX MPOOETIOB;

B IIporiecce paboThl C OJIHUM HJIM HECKOJIBKMMU UCTOUHUKAMU BBISBIISITH COJEPIKALIYIOCS B HUX
MIPOTHUBOPEUYUBYIO, KOH(PIUKTHYIO HHPOPMALIUIO;

UCIOJIb30BATh MOJTYYEHHBIN OIBIT BOCIIPUATHSA HHPOPMALIMOHHBIX OOBEKTOB JUIsl 00O0TalleHus
YYBCTBEHHOT'O OIIbITA, BHICKA3bIBATh OLIEHOUHBIE CYKJIEHUS U CBOIO TOUKY 3pEHHS O IOJy4YEHHOM
coOoO0mIeHUH (MPOYMTAHHOM TEKCTE).

OOyyarommiicst OJTY4YUT BO3MOKHOCTh HAYUYUTHCH:

KPUTHYECKH OTHOCUTBHCS K PEKJIaMHOM MH(OpMAIMK; HAaXOAUTh CIIOCOOBI IPOBEPKU IPOTUBOPEUMBOM
nH(pOpMAIIHH;

OIpeJIeNIATh JOCTOBEPHYIO HH(OPMAIHIO B CIy4ae HAJIMUUs IPOTUBOPEUUBOM MU KOH(IMKTHOM
CUTYalUH.

Harypaasbnblie yncia. J[poou. PannonajabHble yucaa

OOyyarommiicss Hay4YnTCA:

MIOHUMAaTh OCOOEHHOCTH JIECATUYHON CHCTEMBbI CUNCIICHUS;

OIIepUPOBATh NOHATUSMH, CBI3aHHBIMU C JIEJIMMOCTBIO HATYPAJIbHBIX YHCET;

BBIPA)XaTh YMCJIa B 3KBUBAJIIEHTHBIX (hopMax, BbIOMpas Hanbosee NOAXOASIIYI0 B 3aBUCIMOCTH OT
KOHKPETHOW CUTYAallUH;

CPaBHMBATh U YNOPSI0YUBATH PALlMOHAIBHBIE YHCIIA,

BBITIOJTHATH BBIYUCIIEHUS C PallMOHAILHBIMY YHCJIAMHU, COYETasl YCTHbIE M TMCbMEHHbIE PUEMBI
BBIYHCIICHU, TPUMEHEHHUE KAJIBKYIIATOPA;

MCIOJIb30BaTh MOHATHS U YMEHUS, CBA3aHHbIE C IPONOPLMOHAIBHOCTHIO BEIMYUH, POLIEHTaMH, B
XOJI€ PEUICHHs] MATEMaTUYECKHX 3a]1a4 U 33]1a4 U3 CMEXHBIX IPEIMETOB, BBINOIHATh HECIOKHBIE
MIPAKTUYECKUE PACUETHI.

OOyyarommiicst MOJTY4YUT BO3MOKHOCTb:

MTO3HAKOMUTHCS C MO3UIIUOHHBIMU CUCTEMaMU CUHCIIEHHS C OCHOBAHUSMH, OTIMYHBIMU OT 10;
YIIIyOUTB M pa3BUTh NPEJCTABICHHS O HaTypallbHBIX YUCIaX U CBOMCTBAX JIEIUMOCTH;

HAy4YUTHCS UCTOIb30BaTh MPUEMBI, PALIMOHAIN3UPYIOIINE BIYUCICHUS, IPUOOPECTU MPUBBIUKY
KOHTPOJIMPOBATh BBIUUCIICHUS, BEIOUPAst MOIXOASIINM Ul CUTyalllK CIOCo0.

JeiicTBUTEIbHBIE YMCJIA

OOyuyarommiicss HAy4YUTCA:

HCIIOJIb30BaTh HavyaJbHbIE IPEICTABICHUS O MHOXKECTBE JEHCTBUTENbHBIX YHCET;

OIIEpUPOBATh NOHATHEM KBAIPATHOTO KOPHSI, IPUMEHATDH €r0 B BEIUNCICHUSIX.

Oo0yuaromuiicst MOJy4UT BO3MOKHOCTb:

Pa3BUTH MIPEJICTABICHHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYpPabHBIX /10 IE€HCTBUTEIbHBIX YUCEIL;
O POJIU BBIYUCIIEHUN B IPAKTHKE;

Pa3BUTH U YrIIyOUTh 3HAHUA O JECATUYHOM 3auCH IeHCTBUTENbHBIX Yncell (IepuoIUIecKue 1
HETIePUONYECKHUE TPOOH).

N3mepenus, npudInKeHnst, OEHKH

Oo0yuaromuiicss HAYy4YHTCH:

HCIOJIb30BATh B XOJI€ PEIIECHUS 3a/1a4 AJIeMEHTapHbIE PE/ICTaBICHU, CBA3aHHbIE C MPUOIKEHHBIMU
3HAYEHUSIMU BEJIUYUH.



OOyyarommiicst MOJTY4UT BO3MOKHOCTh:

MOHATH, YTO YHUCIIOBBIE JaHHBIE, KOTOPHIE UCTIONB3YIOTCS I XapaKTEPUCTHKH OOBEKTOB
OKPY’KaloIIEro MUpA, SBJISAIOTCS NPEUMYILECTBEHHO NMPUOIMKEHHBIMU, UTO 10 3aIUCH MPUOIHKEHHBIX
3HAa4YCeHUH, COIepKAIIMXCS B MHPOPMALIMOHHBIX HICTOUHUKAX, MOXHO CYAUThH O MOTPEIIHOCTH
MIPUOTKCHHS;

MOHATH, YTO MOTPEIIHOCTD PE3YJIbTaTa BEIYMCICHUH TOJHKHA OBITh COM3MEPHMA C TIOTPEIIHOCTHIO
UCXOJHBIX JaHHBIX.

Auaredpanyeckue BbIpaKeHHs

Oo0yyammiicss HAY4YUTCH:

OIIEpUPOBATh NOHATUAMHU «TOXKJIECTBOY, «TOKIECTBEHHOE IIPE0Opa30BaHNey, pellaTh 3aauu,
cojiepakalire OyKBeHHbIE JaHHbIe, paboTaTh ¢ GOPMYIaMu;

BBITOJIHATH MPE0OPa30BaHUsI BEIPAKECHUHN, COIEPKAIINX CTEIICHHU C LIEIBIMH ITOKa3aTeNIIMU
KBaJIpaTHbIEC KOPHH;

BBITOJIHATH TOXKJIECTBEHHBIE IPe0OPa30BaHuUs PAllIOHAIBHBIX BHIPAKCHUN HA OCHOBE MPaBUII
JeUCTBUI HaJl MHOTOWIEHAMH U alreOpanyeckKuMHU ApoOsMu;

BBITIOJIHATH Pa3I0’KEHNE MHOIOYWIEHOB HA MHOXKHUTEIH.

O0y4amuics MoJy4uT BO3MOKHOCTb HAYUYUTHCS:

BBITIOJIHATH MHOT'OLIIATOBBIE ITPE00Pa30BaHUs pallMOHATIbHBIX BBIPAXKEHUHN, IPUMEHSS IIMPOKUI HabOp
CIOcO0OB U MPUEMOB; IPUMEHSTh TOKAECCTBEHHBIE IPe0Opa30BaHUs JJIs PEIICHUs 33134 U3
Pa3IMYHBIX Pa3/IeNoB Kypca (Harmpumep, Ui HaX0KICHU HanOOJIbIIer0/HAMMEHBIIETO 3HAYCHUS
BBIPKCHHS ).

YpaBHeHust

OOyyarommiicss HAy4YUTCA:

peniaTh OCHOBHBIE BH/Ibl PAIMOHAIBHBIX YPABHEHUH C OJTHOM IIEPEMEHHON, CUCTEMBI IByX YPAaBHEHUI
C IByMs IIEPEMEHHBIMY;

[IOHMMAaTh YPaBHEHUE KaK Ba)KHEHIIYI0O MaTEMaTUUECKYIO MOJIENb JIJISl ONUCAHUS U U3yUEHUS
pa3sHOOOpa3HbIX peabHBIX CUTYALMH, PeIIaTh TEKCTOBBIE 33/1a4H alIreOpanyecKuM METOI0M;
MPUMEHSTH rpadudecKrue MpeACTaBICHUS IS HCCICI0BAHNS YPAaBHEHUH, UCCIICAOBAHUS U PEIICHUS
CUCTEM YPaBHEHUH C IBYMs IEPEMEHHBIMHU.

OOyyarommiicst NOJTYYUT BO3MOKHOCTh:

OBJIAJIETH CIIELUATIbHBIMU IPUEMAMU PELIEHUS YPABHEHUM U CUCTEM YPAaBHEHUI; YBEPEHHO
MIPUMEHSTH allnapar ypaBHEHUH I pellIeHUs] pa3HOOOpa3HbIX 3a]a4 U3 MaTeMaTHKH, CMEKHBIX
IIPEIMETOB, TPAKTUKH;

MIPUMEHSTH rpaduuecKkre MpeICTaBICHUs sl UCCIIeI0BaHUsl ypaBHEHUI, CHCTEM YpaBHEHUH,
cojiepKalux OyKBeHHbIE KO3 (DUITUESHTHI.

HepaBencrBa

OOyyarommiicss HAy4YUTCH:

MIOHUMATh U IPUMEHATh TEPMUHOJIOTHIO U CHMBOJIMKY, CBSI3aHHbBIE C OTHOLIICHEM HEPaBEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;

peliaTh JMHEHHbIE HEPAaBEHCTBA C OAHON EPEMEHHOM U UX CUCTEMBI; pellaTh KBaJpaTHbIE
HEpaBEHCTBA C ONOPO Ha rpaduieckre NpeaACTaBICHUs;

MIPUMEHSITH allfapaT HEPaBEHCTB YISl PEIICHNUs 3a/1a4 U3 pa3Iu4HbIX pa3zesoB Kypca.
OOyvarommiicst MOJTY4YUT BO3MOKHOCTh HAYYHTHCH:

pa3zHoo0pa3HbIM MpUEMaM JJ0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSTh annapaT HEPaBeHCTB
JUISL pELIeHUs] Pa3HOOOPA3HBIX MaTeMaTUYECKHX 33/1a4 U 3ajlad U3 CMEXHBIX [TPEIMETOB, IPAKTHKH;
MIPUMEHSTH rpauuecKre MpeCTaBICHUs ISl UCCIeI0BaHUSl HEPABEHCTB, CUCTEM HEPABEHCTB,
cojiepKalux OyKBeHHbIE KO3 (DUITUSHTHI.

OcHoBHbIE MOHATHS. YK CT10BBIE PYHKINH

OOyyarommiicss HAy4YnTCA:

MMOHUMATh U UCIOJIb30BaTh QYHKIIMOHATIbHBIE TIOHATHUS U SI3bIK (TEPMUHBI, CAMBOJIUYECKHE
0003HAYCHHUS);

CTPOUTH rpa@UKHU 3JIeMEHTapHbIX (PYHKIUI; UCCIeA0BaTh CBOMCTBA YUCIOBBIX (DYHKIIUI Ha OCHOBE
M3yUYEHUs TTOBEICHUS UX IpahUKOB;



MOHUMATh (PYHKIIMIO KaK BaKHEHIITYI0O MaTeMaTHUYECKYI0 MOZEIb JIJIsl OIIMCAHUS MPOLIECCOB U SIBIICHUM
OKpY’KalOIIero MUpa, MPUMEHATh (PYHKIMOHATBHBIHN A3BIK JJIs1 OTIACAHHS

HCCIIEIOBaHMSI 3aBUCUMOCTEH MeXy (PU3MUECKUMH BETMUNHAMHU.

OOyyvarommiicst MOJTY4YUT BO3MOKHOCTh HAYUYHThCH:

IIPOBOJIUTH UCCIIEIOBAHUS, CBA3aHHBIE C U3yUEHUEM CBOMCTB (DYHKIMI1, B TOM YHUCIIE C
MCTIOJIb30BAaHNEM KOMIIBIOTEPA; HA OCHOBE I'pa()MKOB U3yYCHHBIX (DYHKIUH CTPOUTH 0OJIEe CI0XKHbIE
rpaduku (KyCOYHO-3a/1aHHBIE, C «BBIKOJIOTHIMMY TOYKAMH U T. I1.);

WCIOJIb30BATh (PYHKIMOHATIBHBIE MTPEICTABICHHUS U CBOMCTBA (PYHKIUH [T PEIICHUS
MaTEeMaTUYECKUX 3ajad U3 Pa3IM4YHbIX Pa3/IeoB Kypca.

YucnoBblie NoCI€10BATEILHOCTH

Oo0yyammiicss HAY4YUTCH:

MOHMMATh U UCIIOJIb30BaTh SA3BIK MOCIEI0BATEIBHOCTEH (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHHS);
IPUMEHATH (POPMYJIBL, CBSI3aHHBIE C ApU(PMETHUECKOM U TeOMETPUUECKON IPOrpeccueii, u anmapar,
c(OpMHPOBAHHBIN NIPU U3YYCHUH JAPYTHX PA3IENIOB Kypca, K PEHICHHUIO 3aa4, B TOM YHCIE C
KOHTEKCTOM M3 PEaJIbHOM JKU3HMU.

OOyyarommiicst IOJTYYUT BO3MOKHOCTh HAYYHThCSH:

pemaTb KOMOMHUPOBAHHBIC 3a/1a4X C IPUMEHEHUEM (POPMYJI N-TO WiIeHa U CyMMBbI IIEPBBIX N WIEHOB
apu(METHIECKON ¥ TEOMETPUIECKOI MPOrPEeCcCHH, IPUMEHSISI IPH ATOM armapar ypaBHEHUH H
HEPABEHCTB;

MOHUMATh apHU(PMETHIECKYIO U TEOMETPHUUECKYIO MPOTPECCHIO KaK PYHKIIUN HATYypaTIbHOTO
apryMeHTa; CBA3bIBaTh apU(PMETHUECKYIO IPOTPECCHUIO C TMHEHHBIM POCTOM, T€OMETPHUECKYIO — C
9KCIIOHEHIIMAJILHBIM POCTOM.

OnucarejibHasi CTATHCTHKA

OOyyarommiicss HAy4YMTCs UCII0JIB30BATh MIPOCTEHIIINE CIIOCOOBI IPEACTABICHUS U aHAJIN3A
CTaTUCTUYECKUX JaHHBIX.

OO0yuaromuiics MOJYYUT BO3MOKHOCTD ITPHOOPECTH NIEPBOHAYATLHBIN OIBIT OPTaHU3AIMH cOOpa
JAHHBIX IPU MPOBEJCHUU OIIPOCca OOLECTBEHHOTO MHEHHUS, OCYILLECTBIATh UX aHAIN3, IPEJCTABIATh
pe3yJIbTaThl ONpoca B BU/I€ TaOIUIIBL, AUArpaMMBbI.

Cay4aiinblie COOBITHSI H BEPOATHOCTD

OOyyarommiicss HAy4MTCS HAXOUTh OTHOCUTEIBHYIO YaCTOTY U BEPOATHOCTH CIIy4alfHOTO COOBITHS.
OO0yuarommiicsi MOJYYUT BO3MOKHOCTD ITPHOOPECTH OTIBIT IPOBEACHUS CIyYalHbIX SKCIIEPUMEHTOB,
B TOM YHCIIE C TIOMOIIIbIO KOMITBIOTEPHOTO MOJEINPOBAHMSI, UHTEPIIPETALIMU UX PE3YJIbTATOB.
Kom0unaropuka

Oolyuaromuiicsi HAy4YMTCH peraTh KOMOMHATOPHBIE 33/1a4U HA HAXOXKJEHUE YKClia 00bEKTOB WIIH
KOMOMHAIHH.

OO0yyarommiicst MOJY4YUT BO3MOKHOCTh HAYUYMTHCS HEKOTOPBIM CHEIUAIBHBIM MPUEMaM peLIeHHs
KOMOWHATOPHBIX 33/1a4.

Harasignasi reomeTpust

OOyyarommiicss HAy4YUTCH:

pacrno3HaBaTh Ha 4YepTekKax, pUCYHKaX, MOJIEISIX U B OKPY)KAIOILIEM MUPE IJIOCKUE U
IIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (DUTYPBI;

pacrno3HaBaTh pa3BEPTKU Ky0Oa, IPSIMOYTOJILHOTO Hapajuieenune/ia, NpaBuibHOW MUPAMUIBL,
LWIMHIpA U KOHYCA;

CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOJILHOTO TIapasuleienunena;

OIpeJIeNIATH TI0 JIMHEHHBIM pa3MepaM pa3BEPTKH (PUTypHI JIMHEIHBIE pa3Mepbl caMoit GUTYpBI, U
Hao00poT;

BBIUUCIIATH 00BEM MPSAMOYTOJILHOTO Mapaiesienunea.

Oo0yuaromuiicst MOJy4UT BO3MOKHOCTb:

* HAYYUThCS BBIYUCIATH 0OBEMBI IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYD, COCTABIEHHBIX U3
MIPSIMOYTOJIBHBIX MTapalyIeNIeUIEIOB;

yIIIyOUTB M pa3BUTh MPEJICTABICHHS O POCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax;

HAy4YUTHCS MPUMEHSATh MOHITHE Pa3BEPTKH JIJISl BHIOJIHEHUS TPAKTUUYECKUX PACUETOB.
I'eomerpuuyeckue Gpurypsl

Oo0yuaromuiicss HAy4YHTCH:



I10JIb30BATHCS A3BIKOM T€OMETPUN AJIs1 ONMCAHUS IPEIMETOB OKPYIKAIOLIEro MUPA U UX B3aUMHOTO
pacroIoXKeHUS;

pacrno3HaBaTh U U300pa)xkaTh Ha YepTeKaxX U PUCYHKAX reoMeTpuueckre GUrypsl U X KOHGUTypaluu;
HAXO/WTh 3HAUCHUS [UIMH JIMHEHHBIX 3JIEMEHTOB (DUTYP U MX OTHOILICHUS, TPAIyCHYIO MEPY YIJIOB OT
0 mo 180°, mpumeHsis onpeieNIeHus, CBOMCTBA U MPU3HAKU (DUTYP U UX JIEMEHTOB, OTHOIIIEHUS (hUryp
(paBeHCTBO, 1T0I00¥E, CHMMETPUH, TIOBOPOT, MapaJUIeIbHBIN TEPEHOC);

OIIepUPOBAThH C HAYAIBHBIMU MOHATUSMHU TPUTOHOMETPUH U BBIIIOJHATH JIEMEHTapHbIE Ollepaliuy HaJ
(GyHKLIUSMU YTIIOB;

peliaTh 3aa4un Ha J0Ka3aTeIbCTBO, OMUPAsACh HA N3YUYEHHBIE CBOICTBA (PUTYp U OTHOILIECHUN MEXITY
HUMU U IPUMEHSS U3YUYEHHbIE METO/IbI JI0KA3aTEIbCTB;

pelIaTh HECIOXKHbIE 337a4d Ha MOCTPOEHUE, IPUMEHSISI OCHOBHBIE AJITOPUTMBI TOCTPOCHHUSI TOMOIIBIO
LUPKYJISL U JIMHEUKU;

peuaTh npocTeiiye MIaHUMETPUUECKHE 3a/1a4l B IPOCTPAHCTBE.

OOyyarommiicst IOJTYYUT BO3MOKHOCTh:

OBJIAJICTh METO/IAMHU PEILICHUS 33a]]a4 Ha BBIUMCIICHUS U JOKa3aTelIbCTBA: METOJIOM OT MPOTUBHOTO,
METOOM MOA00HS, METOI0OM Iepedopa BAPHAHTOB U METOAOM I'€OMETPUUYECKHX MECT TOYEK;
MPUOOPECTH OIBIT MPUMEHEHHSI aNTre0panyecKoro 1 TPUroHOMETPUUECKOI0 anmnapara 1 uaen
JBUKEHMSI TIPU PELIEHUH F€OMETPUUECKUX 3aau;

OBJIAJICTh TPAJAUIIMOHHON CXEMOH pelleHus 3a/1a4 Ha MOCTPOCHHUE C TTIOMOIIBIO [IUPKYIIS U THHEHKH:
aHaJIu3, IOCTPOECHUE, 10KA3aTEIbCTBO U UCCIIEJOBAHMUE;

HAYYUTHCS peliaTh 3a/1a4u Ha MOCTPOSHHE METOI0M T€OMETPUIECKOT0 MECTa TOYEK U METOJ0M
og00us;

MPUOOPECTH OIBIT UCCIETIOBAHUS CBOMCTB IJIAHUMETPUUECKHUX (DUTYDP C TOMOIIHI0 KOMIBIOTEPHBIX
IIPOrpaMM;

MIPHUOOPECTH OIBIT BBHITOJIHEHUS IPOEKTOB 1O TeMaM: «I eomeTpudeckue npeodpazoBaHus Ha
wiockocty, «IlocTpoeHue oTpe3koB Mo GpopmyIiey.

H3mepenne reoMmeTpu4ecKuX BeJTUYMH

OOyyarommiicss Hay4YnTCs:

HCIIOJIb30BaTh CBOMCTBA U3MEpPEHUs AJIMH, IUIOMIAeH U YIJIOB MPH PEIICHUHU 33/1a4 Ha HAXO0XICHUE
JUIMHBI OTPE3Ka, AJIUHBI OKPYKHOCTH, IJIMHBI IYTH OKPYKHOCTH, TPaJyCHOU MEphI yIia;

BBIYHUCIISITH TUIOUIAJAN TPEYTOJIbHUKOB, IPSMOYTOJIbBHUKOB, TApAJIJIEIOrPAMMOB, TpaIeliuii, KPyroB U
CEKTOpOB;

BBIYUCIISTH JJIMHY OKPYKHOCTH, IMHY JyTU OKPY>KHOCTH;

BBIUYUCIIATH AJIUHBI TMHEWHBIX 2JIEMEHTOB (PUTYP U UX YIJIbl, UCTIOIB3YsI (OPMYJIbI JUIMHBI OKPYKHOCTH
U JJIMHBI TYTH OKPYKHOCTH, POpMYIIbI TUIOMIanei puryp;

pelaTh 3aa4uy Ha J10Ka3aTeIbCTBO C UCIOIb30BaHuEM (GOPMYJT JJIMHBI OKPYXHOCTU U IJTUHBI JYTH
OKpY>KHOCTH, (hopMyn mitoaeit puryp;

pelaTh NpakTHUYEeCKHUE 3a1a4l, CBA3aHHbIE C HAXOXKICHUEM F€OMETPUUECKUX BEIMYUH (UCIIONIb3YS
IIPU HEOOXOIMMOCTH CITPABOYHUKH U TEXHUUYECKHE CPEJICTBA).

OOyyarommiicst MOJTY4UT BO3MOKHOCTh HAYUYMThCSH:

BBIYUCIIATH IIOIMIAIU (GUTYp, COCTABICHHBIX U3 IBYX WJIH 00Jiee IPSIMOYTOJIbHHUKOB,
napajuieIorpaMMOB, TPEYTOIbHUKOB, KPyTa U CEKTOpa;

BBIYUCIISTH TUIONIAJAN MHOTOYTOJIbHUKOB, UCIIOJIb3Ysl OTHOILIEHUSI PABHOBEJIMKOCTH U
PaBHOCOCTaBJIEHHOCTH;

MIPUMEHSITh anreOpanyecKuii 1 TPUTOHOMETPUYECKH anmapar U Ueu ABUKCHUS MPHU PEIICHUU 3a1a49
Ha BBIYUCIICHUE TUIONIa/Iel MHOTOYT OJIbHUKOB.

Koopaunarsi

Oo0yuaromuiicss HAYy4YHTCH:

BBIYHCIIATH IJIMHY OTpE3Ka I10 KOOPAMHATAM €T0 KOHIIOB; BBIYUCIIATH KOOPIANHATHI CEPEINHBI OTPE3Ka;
MCIOJIb30BaTh KOOPJAMHATHBIN METO/ JUIsl U3YyYEHHsI CBOMCTB IPSIMBIX U OKPYKHOCTEH.
OOyyarommiicst MOJIY4UT BO3MOKHOCTh:

OBJIAJIETh KOOPJIMHATHBIM METOJIOM PEIIeHHU 3a/1a4 Ha BBIUMCIICHUS U IOKA3aTeNbCTBA;

MPUOOPECTH OIBIT UCIIOIB30BAHUS KOMITBIOTEPHBIX MPOTPAMM JIJISl aHATTU3a YaCTHBIX CIIy4aeB
B3aMMHOI'0 PACTIONIOKEHHS OKPYKHOCTEN U MPSAMBIX;
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pUOOPECTH OMBIT BHITOJHEHUS IPOEKTOB Ha TeMy «[IprMeHeHne KOOpAUHATHOTO METO/1a TIPU
PCHICHUHN 3a1a4 Ha BbIYHUCJIICHUA U JOKA3aTCIILCTBA».

BexkTopsl

OOyuarommiicss HAy4YnTCs:

OIIEPUPOBATH C BEKTOPAMU: HAXOJUTh CYMMY U Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX T€OMETPHUECKH,
HAXO/UTh BEKTOP, PABHBIM MPOU3BEACHUIO 33JJAHHOTO BEKTOpA HA YHCJIO;

HaXOJUTh JUIsl BEKTOPOB, 3aJaHHBIX KOOPAWHATAMU: JJIMHY BEKTOPA, KOOPAUHATHI CyMMBbI

Pa3HOCTH JIBYX M 00Jiee BEKTOPOB, KOOPAUHATHI IPOU3BEIECHHS BEKTOPA Ha YKHCIIO, IPUMEHSISI IIPH
HE00XOAMMOCTHU COYETaTEIbHBbIN, IEPEMECTUTENbHBIN U pacpeeIUTeIbHbIN 3aKOHBI,

BBIYUCIIATH CKAJIAPHOC ITPOU3BCACHUC BEKTOPOB, HAXOAUTD YI'OJI MCIKAY BCKTOPAMH, YCTAHABJIMBATb
NEePIEHAUKYIPHOCTD MPSIMbIX.

OO0yuarommiicsi MOJYYUT BO3MOKHOCTD:

OBJIa/IETh BEKTOPHBIM METOJIOM JJISl PELICHUS 3a/1a4 Ha BBIYMCIICHUS U I0Ka3aTeNIbCTBA;

PUOOPECTHU OMBIT BHITOJHEHHUS IPOSKTOB HA TEMY «IIPUMEHEHHE BEKTOPHOTO METOA MIPH PELICHUN
3aJja4 Ha BBIUMCIICHUS U JJOKA3aTEIbCTBAY.

2.COAEPKXAHUE YYEBHOI'O IPEAMETA

HarypajbHble ynciia. HatypanbHbii psaa. JlecaiTuyHas cucteMa CUMCIICHHUS.

Apudmernyaeckue 1eicTBHUS ¢ HATypaJIbHBIMU YnciaMu. CBOKCTBA apu(METHIECKUX IEHCTBHN.
CreneHsb ¢ HaTypaJIbHBIM II0OKA3aTEIEM.

Yucnoble BEIPAKEHUS, 3HAYEHUE YHUCIOBOTO BbIpaKeHHUs. [10psAa0K NeMCTBUI B YUCIIOBBIX
BBIPQ)XEHUSX, UCIIOJIb30BaHUE CKOOOK. PelieHre TeKCTOBBIX 3a/1a4 apu(pMETHUECKUMU CIIOCOOAMHU.
Henutenu u kpatueie. CBOMCTBA U NMPU3HAKHU AeNIUMOCTHU. [IpocThie  coctaBHbIe uncia. Pa3noxenue
HaTypaJIbHOT'O YHCJIa HAa IPOCTbIE MHOKUTENH. [lelIeHne C OCTaTKOM.

Jpodu. O0sikHOBeHHBIE Tpodu. OCHOBHOE CBOKCTBO ApoOu. CpaBHEHHE OOBIKHOBEHHBIX Apo0ei.
Apudmernueckue eficTBUS ¢ OOBIKHOBEHHBIMU Jpo0siMu. Haxox1eHHe 4acTu OT LIEJI0r0 U LEN0ro 1o
€ro 4acTH.

Hecatuunblie ApoOu. CpaBHEHHE AECATUYHBIX 1pobel. ApudmeTnyeckue JeUcTBUS C JeCITUYHBIMU
npobsimu. [IpencraBnenne AeCATUIHON qpoOr B BIIE OOBIKHOBEHHOM IpOOU M OOBIKHOBEHHOM B BUJIE
JNECATUYHOM.

[IporeHThl; HaX0XKACHHUE TPOLIEHTOB OT BEJIMYMHBI U BEJIMYUHBI 10 €€ mporeHTaM. OTHOIIEHUE;
BBIPAKCHUE OTHOILICHUS B IIPOLEHTax. [Ipomopuys; 0CHOBHOE CBOMCTBO IIPOIIOPLIUH.

Pemenue TekcTOBBIX 3a1a4 apu(PMETHUECKUMHU CIIOCOOAMH.

Panuonanbublie yncia. [lonoxurensHele U OTpULIATEIBHBIE YUCIIA, MOAYIIb YKCIa. MHOXKECTBO
HEJBIX Yrcesl. MHOXECTBO pallMOHATIBHBIX YHCENT; PAllHOHATBHOE YHCIIO KaK OTHOIIeHHEe M/N, Tae m
— IIeJI0€ YMCII0, a N — HaTypanbHoe. CpaBHEHHE PallMOHANBHBIX Yyncell. ApupMeTuyeckue AeicTBUS
C palMoHaNbHBIMU yrciiaMu. CBoiicTBa apupMeTnueckux AecTBuil. CTeneHb C LeIbIM [T0Ka3aTeIeM.
JeiicTBuTenbHBIE Yncaa. KBagpaTHbiil KopeHb u3 uncna. Kopens Tpetbeii crenenu. [lonarue 06
HMPPALMOHAIILHOM 4Kciie. ppanroHaIbHOCTD YKCIIa U HECOM3MEPUMOCTh

CTOPOHBI M TUaroHajIu KBajapara. JlecaTuuHble NpUOIMKEHNUS UPPAllMOHATIBHBIX YHcel. 2 MHOXeCTBO
JEHCTBUTEIIBHBIX YUCEN; PEICTABICHUE JEHCTBUTEIbHBIX YUCEI

0ECKOHEUHBIMU JIECATUUHBIMU J1po0siMu. CpaBHEHUE JIEHCTBUTENBHBIX YUCEI.

Koopaunatnas npsimasi. M3o0paskeHue yncen ToukaMu KOOpAWHATHOU mpsiMoi. Yucnosele
MIPOMEXKYTKH.

N3mepenus, npudanzkeHus, oueHkH. Pazmepsl 00bEKTOB OKpYKaIoLIEro Mupa (0T 3JIeMEHTapHbIX
yacTull 10 BeeneHHoit), IIMTENbHOCTD MTPOLIECCOB B OKPYKAIOLIEM MHUpE. Briienenne MHOKATENST —
CTENIEHU JECATHU B 3aIMCH YNCTIA.

[TpubnnxEHHOE 3HaYCHNE BETUUYMHBL, TOYHOCTH MpUOImxkeHus. OKpyriieHrne HaTypaJlbHBIX YHCel U
NecsITUUHBIX ApoOei. [Ipukuaka u olieHKa pe3ylbTaToB BRIYUCIECHUH.

AJjredpanyeckue BbIpaxeHusi. bykKBeHHbIe BhIpaXeHUs (BBIPAXKEHUS C IIEpeMEeHHBIMU). YuncioBoe
3HaueHue OyKBEHHOTO BhIpakeHusd. JlomycTuMble 3HaUeHUs NepeMeHHbIX. [locTaHoBKa BbIpaKeHHH
BMECTO nepeMeHHBbIX. [Ipeobpa3zoBanre OyKBEHHBIX BBIPAXKEHUN HA OCHOBE CBOMCTB apu(hMETHUECKUX
neiictBuil. PaBeHcTBO OyKBEHHBIX BbIpaxkeHH. ToXIecTBo.
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Crenens ¢ HaTypalabHBIM ITOKa3aTeneM U e€ cBolicTBa. OnHOWIEHBl U MHOTOUIeHbl. CTeneHb
MHorouseHa. Cli0)keHHE, BBIUNTAaHUE, YMHOKEHUE MHOTOWIEHOB. DOpMYJIbl COKpPAIIEHHOTO
YMHOKEHUS: KBaJIpaT CyMMbI U KBaapat pasHoctu. ®opmyrna pazHocTH kBaapatos. [IpeoOpasoBanue
LIEJI0T0 BBIPAXEHUSI B MHOTOWIEH. Pa3nojkeHne MHOIMOWIEHOB HA MHOXKHUTEIH.

MHorouieHsl ¢ oqHOM nepeMeHHoil. Kopenb MHorowiena. KBagpaTHelil TpEXUIICH; pa3ioKeHUE
KBaJPAaTHOI'O TPEXUJICHA HA MHOKHUTEIIN.

Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO airedpandeckoit npodu. CriokeHue, BBIYUTaHUE,
YMHOXKEHHeE, JAeJeHne aredpandeckux apooeil. CTeneHp ¢ 1ebIM MoKa3aTesieM 1 e€ CBOMCTBA.
PanmonanbsHble BoIpaskeHUs U UX peodpazoBanus. JlokazarenbcTBo TokaecTB. KBaapaTHbie

KopHU. CBOWCTBAa apH(PMETUIECKUX KBAIPATHBIX KOPHEH U UX IPUMEHEHUE K

peoOpa30BaHUIO YUCIOBBIX BBIPAKECHHUM U BHIYUCICHUSIM.

YpaBHeHusi. YpaBHeHue ¢ oqHoi nepeMeHHoil. Kopenb ypaBHeHust. CBOWCTBA YMCIOBBIX PaBEHCTB.
PaBHOCHJIBHOCTH ypaBHEHUI.

JluneitHoe ypaBHeHue. KBagpaTHoe ypaBHeHUE: popMyiia KOpHEH KBaIpaTHOTO ypaBHeHuUs. Teopema
Buera. Pemienue ypaBHeHHH, CBOASAIINUXCA K JIMHEHHBIM U KBaJpaTHbIM. [Ipumepsl pereHust
ypaBHEHHI TpeThel n 4eTBEPTOM cTeneHel. Pemenne 1poOHO-paioHAIBHBIX YPaBHEHHH.
VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMU. JINHEHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMHU, IPUMEPDI
pellIeHns ypaBHEHUH B 1I€JIbIX YHCIIaX.

Cucrema ypaBHEHU ¢ JBYMs IEpEMEHHBIMU. PaBHOCUIBHOCTB cucTeM. CHUCTEMBI IBYX JIMHEHHBIX
YpaBHEHUH € ABYMS [IEPEMEHHBIMU; PELICHHE [TOACTaHOBKOM U cioxkeHueM. [Ipumeps! perienus
CUCTEM HEJIMHEHHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

Pemrenue TeKCTOBBIX 3324 aNreOpandeckuM CrIoCOOOM.

JlexkapToBbI KOOPIMHATHI Ha TUIOCKOCTH. ['padudeckas MHTepIpeTanus ypaBHEHUS C IBYMs
nepeMeHHBIMH. [ padyiK THHEHHOTO ypaBHEHHS C IBYMsI IEPEMEHHBIMU; YTIIOBOH K03 duiment
MPSIMOI; YCIIOBUE MAPAIIENbHOCTH MPSAMBIX. [ paduku mpoCTeHINX HEMUHEHHBIX YPABHEHMIA:
napabosna, Tunep0oia, OKpyKHOCTh. ['padudeckas HHTEpIpETays CHCTEM YPaBHEHUH ¢ ABYMS
[IEPEMEHHBIMHU.

HepaBencrBa. UucnoBble HEpaBEHCTBA U UX CBOWCTBA.

HepaseHnctBo ¢ 0gHOM nnepeMeHHON. PaBHOCUIIBHOCTH HEPABEHCTB. JIMHEHHbBIE HEPABEHCTBA C OJTHOU
nepemeHHoll. KBagpaTHeie HepaBeHcTBa. CHCTEMbI HEPABEHCTB C OJAHOM IIEPEMEHHOM.

®yukumu. [Ipumepsl 3aBUCUMOCTEH; MpsiMast MPONOPLUOHATIBHOCTh, 00paTHas
MPOTIOPIIMOHATBHOCTD. 3a/IaHUE 3aBUCUMOCTEN (POpMyTiaMu; BRIUKUCIEHUS 110 opMyIam.
3aBUCUMOCTH MeX 1y BenuunHamu. [IpumMepsl rpaukoB 3aBUCUMOCTEN, OTPaXKAIOLIUX pealbHbIe
IIPOLIECCHI.

Yucaossble pyHkuuu. [lonstie GyHkmum, 061acTb IPUMEHEHHS U 00JIaCTh 3HAUCHUS (DYHKIIHH.
CniocoOwl 3ananus pyHkuu. ['padux pynkunun. CBoiicTBa GyHKIMH, UX OTpaK€HUE Ha rpaduke.
DyHKIUH, ONHCHIBAIOIINE MPSIMYIO M 00pPaTHYIO MPOMOPIMOHAIbHBIE 3aBUCUMOCTH, UX TpapUKH U
cBoiicTBa. JIuneiinasa pynkuus, e€ rpadux u cBoiictBa. KBagparnunas QyHkius, e€ rpaduk u
coiicTBa. CreneHHble (PYHKIMM C HATYpaJIbHBIMU MOKa3aTeas MU 2 U 3, UX TpadUKH U CBONCTBA.
Yucnosble nociaenoBaTebHOCTH. [[oHATHE YMCI0BON NOCIEA0BATENBHOCTH. 3a1aHNE
MOCTIeI0BATENbHOCTH PEKYPPEHTHOM hopMysoit u popmyIioit n-ro 4ieHa.

Apudmerrnueckas u reomeTpudeckas nporpeccur. @opMyiibl n-ro 4jaeHa apupMeTu4ecKon
reOMEeTPHUECKON MPOrpeccuii, CyMMBI NEPBBIX 71-X WiEHOB. M300paXkeHne 4IeHOB apu(METHUECKON U
F€OMETPUYECKON MPOTrPECCUd TOYKAMU KOOPAUHATHON INIOCKOCTH. JIMHEHHBIN 1 SKCIIOHEHIIMATbHBIN
poct. Ca0XKHbIE IPOLIEHTHI.

OnucaresbHas craTucTuKa. [IpescraBieHne TaHHBIX B BUE TaOJIUL, AUarpaMM, rpaduKoB.
Cayyaiinast U3MeHYMBOCTh. CTaTUCTUYECKHE XapaKTEePUCTUKU Habopa TaHHBIX: CpellHee
apudmernueckoe, MearaHa, HauboJbIllee U HaUMEeHblIee 3HaueHus, pa3Max. [IpencraBnenue o
BBIOOPOYHOM HCCIIEIOBAaHHH.

Cay4aiinble cOOBITHSI U BePOATHOCTD. [IoHATHE O ClTydyaliHOM ONBITE U CITy4allHOM COOBITHH.
Yacrora ciny4yaifHoro coobitus. CTaTUCTHUECKUH MOAX0/] K TOHATHIO BEPOSTHOCTH. BeposTHOCTH
MIPOTUBOMNOJIOKHBIX COOBITUH. JloCTOBEpHBIE M HEBO3MOKHBIE coObITHS. Kitaccuyeckoe onpezenenue
BEPOSITHOCTH.
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KomOunaropuka. Pemenrie koMOMHATOPHBIX 3a7a4 nnepedbopom BapuanToB. KomOuHatopHoe
npaBuiIo yMHOKeHUs. [lepecTtanoBku U pakropuan.

Harasanas reomerpusi. Harusigasle npesncraBieHus o Gurypax Ha MjaoCKOCTU: IpsMasi, OTPE30K,
JIy4, YIroJ, JOMaHasi, MHOTOYT'OJIbHUK, OKPY’KHOCTb, KpyT. HEeTBIpEXYTOJIbHUK, IPSMOYTOJIbHUK,
KBazapat. TpeyroiabHUK, BUABI TPEYTrOJbHUKOB. [IpaBUIIbHBIE MHOTOYTOJIBHUKH. B3anmHoe
pacrioyio’keHue JBYX MPSMBIX, IBYX OKPYKHOCTEH, IPSIMOU U OKpYKHOCTH. M300paxenue
reoMeTpHuecKuX (GUryp u ux KoHpurypauui.

Jlnuna orpeska, tomaHoi. [lepumerp MHOTOyronpHuKa. Equnuiel usmMepenus JuMHbl. M3mepenue
JUIMHBI OTPE3Ka, IOCTPOEHUE OTPE3KA 3aJaHHON JUINHBI.

Buns! yrios. I'panycHas Mepa yria. MI3Mepenue u nocTpoeHue yrios ¢ IIOMOLIbIO TPAaHCIIOPTHPA.
buccekrpuca yria.

[TonsaTue muomaau GUrypsl; eIMHUIB ©3MepeHust Tuommaay. [Inomanp npsiMoyroiapHUKa, KBaJpaTa.
[TpubnnxénHoe n3Mepenue miomanu GUryp Ha kiaeryaroit Oymare. PaBHoBenukue Gurypsl.
Paspeszanue u cocTaBneHre TeOMETPHUECKUX DUTYP.

Harnsinele npeacraBiaeHus 0 NPOCTPAHCTBEHHBIX GUrypax: Ky0, napajuienenumes, npusma,
nupamua, map, cgepa, Konyc, nuauaap. M3o0paxenne npocrpancTBeHHbIX (uryp. Ilpumepsr
cedeHuil. MHororpanHuku. [IpaBuibHbIE MHOTOrpaHHUKH. [IprMeps! pa3BEPTOK MHOTOTPaHHUKOB,
WIMHAPA U KOHyca. M3roToBieHne Moienei mpoCcTpaHCTBEHHBIX (DUTYP.

[TonstTue 06béMa; eauHUIIbI 00bEMA. OOBEM MPSIMOYTOJIBHOTO Napasuienenunena, kyoa. [lonsarue o
paBeHcTBe Quryp. LlenTpanbHas, oceBas U 3epKajibHasi CHMMETPHH.

N300paxeHne cHMMETPUYHBIX (QUTYD.

I'eomeTpuueckue gpurypsl. [Ipsmbie u yrasl. Touka, npsimasi, TNIOCKOCTb. OTpe30K, ayd. YToi. Buas
yrioB. BepTukanbHble U CMEKHBIE yIibl. buccexrpuca yria.

[TapamtensHble U nepecekaromuecs npsamele. [leprnenaukynsapusle npsiMeie. Teopemsl 0
[IapaAJUIEIbHOCTH U NEPIIEHANKYIIAPHOCTH NPAMBIX. IlepnieHuKyIsip 1 HaKJIIOHHAs K IPSAMOM.
CepenuHHBIN EPIEHAUKYIISIP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. CBOMCTBAa OUCCEKTPUCH YIJIa U CEPEIUHHOTO NMEPIEeHINKYIISIpa K
OTpE3KY.

Tpeyronsauk. BeicoTa, Mennana, GuccekTpuca, cpeiHss JIMHUS TpeyroyibHuKa. PaBHOOEIpeHHbIE U
PaBHOCTOPOHHUE TPEYrOJbHUKH; CBOMCTBA U MPU3HAKU paBHOOEIPEHHOr0 TpeyroiabHuka. [lpusnaku
paBeHCTBa TpeyroJbHUKOB. HepaBeHCTBO TpeyrosnbHUKa. COOTHOLIEHHSI MEXAY CTOPOHAMU U YIIIaMU
TpeyrojabHuka. Cymma yrioB TpeyrojibHuka. BHemHue yrisl TpeyronbsHuka. Teopema Daneca.
ITonoGue TpeyronbHukoB. [IpusHaku nmogodus TpeyronbHUkoB. Teopema [Iugaropa. Cunyc, KOCHHYC,
TaHT'€HC, KOTAaHT'€HC OCTPOro yria MpsIMOYTroJbHOTO TpeyroibHuKa U yrios ot 0 1o 180°, mpusenenue
K OCTpOMY yri1y. Pemenne npsiMoyroyibHbIX TpeyroiabHUKOB. OCHOBHOE TPUTOHOMETPHUECKOE
TOXAeCTBO. POPMYJIBI, CBSA3BIBAIOIINE CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OJJTHOTO U TOTO K€ yIJa.
Pemenne TpeyrojapHUKOB: TEOpEMA KOCUHYCOB U TEOPEMA CUHYCOB. 3aMEUYaTEIIbHbBIE TOUKU
TPEYrOJIbHUKA.

YetsipéxyronbHuk. [lapamienorpamm, ero cBoiicTsa u npusHaku. [IpsmMoyroasHUK, KBaJIpat, poM0O, UX
CBOMcTBa U mpu3HaKku. Tpanenus, cpeaHsst TUHUS Tpaneuu.

MHoroyroiasHUK. Beimykiible MHOTOyroiapHUKHA. CymMMa yIiIOB BBIITYKJIOTO MHOTOYTOJIBHUKA.
[IpaBuiibHBIE MHOTOYTOJIBHUKH.

OxpyxHocTb 1 Kpyr. [yra, xopna. Cexrop, cerMeHT. LleHTpanbHbIi yro, BIUCaHHBIN yToI;
BEJIMYMHA BIIMCAHHOIO yIiia. B3auMHoe pacronoxeHue npsiMor U OKPYKHOCTH, JIBYX OKPYKHOCTEM.
KacarenbHast 1 cexyIas K OKpy>KHOCTH, UX CBOMCTBA. BriricaHHbIE M ONIMCAaHHBIE MHOTOYT OJIbHUKH.
OKpy>XHOCTb, BIMCaHHAs B TPEYTOJIbHUK, U OKPYKHOCTb, ONMCAHHASI OKOJIO TPEYTOJIbHUKA.
BrnicaHHbIE ¥ ONMCAHHBIE OKPYKHOCTH ITPaBHUIIBHOTO MHOTOYTOJIbHHKA.

I'eomeTrpuueckue npeodpazoBanus. [lonsarue o paBeHcTse puryp. IloHsaTre o IBUKEHUH: OceBas U
LEHTpaJIbHAsi CHMMETPUH, NapajlIeNIbHbINA nepeHoc, noBopot. [lonstue o nogodun uryp u
romMoreTrd. Pemmenne 3a1a4 Ha BBIYHCIEHUE, JOKA3aTEIbCTBO U TOCTPOEHUE C UCIIOJIB30BAHUEM
CBOWCTB M3y4YEHHBIX QUTYP.

HN3mepeHue reomeTpudeckux BeJU4YuH. /[nmuHa oTpeska. PaccTosiHue OT TOUKHU 10 MPSIMOM.
PaccrosiHne Mexny napauieabHbIMU IPSIMBIMU.

[IepuMeTp MHOTOYTOJIBHUKA.
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JlIHa OKPY>KHOCTH, YUCJIO 11, JUIMHA AYTH OKPYKHOCTH.

I'panycHas mepa yriia, COOTBETCTBUE MEXAY BEIMYNHOMN LICHTPAIBHOIO yIjla U JJIUHON NyTH
OKPY’KHOCTH.

[Tonsarue nnomanyu muockux ¢uryp. PaBHococTaBieHHble U paBHOBeNMKUE purypsl. [lnomans
npsiMoyroJibHUKa. [1nomany napannenorpaMmma, TpeyroibHUKa U Tpanenuu. I lnomanas
MHoOroyroiasHuKa. [I0mans kpyra u miomans cekropa. COOTHOIIEHUE MEXTy TUIOIMIASIMH MOT00HBIX
¢buryp.

Pemrenue 3a1a4 Ha BBIYMCIICHNE U JOKA3aTEIbCTBO C UCTIOIB30BAHUEM U3YYEHHBIX (POPMYIL.
Koopaunartsl. YpaBaenue npsimoid. KoopnHartsl cepeinubl oTpeska. @opmyiia pacCTOIHUS
MEX/y IByMsl TOUKaMH IUIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

BekTopsl. /[nmuHa (Moaynb) BekTopa. PaBeHcTBO BekTOpoB. KommuHeapHsie BeKTOpbl. KoopauHaTh
BEKTOpa. Y MHOKEHUE BEKTOPA Ha YUCIIO, CyMMa BEKTOPOB, Pa3JI0’KEHUE BEKTOPA IO IBYM
HEKOJUIMHEapHbIM BekTOopaM. CKalsipHOE MPOU3BEIEHUE BEKTOPOB.

TeopeTnko-MHOXKeCTBEeHHbIE NOHATHA. MHOKECTBO, 3JIEMEHT MHOKECTBA. 3aJJaHE MHOKECTB
MIEPEUUCIICHUEM DIIEMEHTOB, XapaKTePUCTUUECKIM CBOMCTBOM. CTaHapTHBIE 0003HAUEHUS YHCIIOBBIX
MHOXkecTB. IlycToe MHOkecTBO U ero o6o3HaueHue. [lommuoxecTBo. OObeAMHEHNE U TIEpECEUCHHE
MHOXECTB.

Wnroctpanus OTHOLIEHUI MEXKy MHOKECTBAMU C IIOMOILBIO Tuarpamm Oiepa — BeHHa.
JuieMeHThI JIorukH. Onpenenenue. AKCMOMBI UM TeopeMbl. [lokazatenbcTBo. [lokazarenbcTBo OT
npotuBHOTro. Teopema, oOpartHas ganHoi. [Ipumep u KoHTpIIpUMED.

[TonsiTHE O paBHOCHIIBHOCTH, CJIEIOBAaHHUH, YIIOTPEOJICHHE TJOTHIECKUX CBA3O0K eC/lu... MO, 8 MOM U
MOIbKO 68 MOoM clyyae, TOTUYECKUE CBSI3KH U, UU.

MartemaTuKa B HCTOpPHYeCKOM pa3BuUTHH. VcTopus popMupoBaHus NOHATHS YHCIIA: HATypalbHbIE
4ucla, 1po0u, HETOCTATOYHOCTh PAllMOHATIBHBIX YUCEI Il FEOMETPUUECKUX U3MEPEHUH,
uppalnuoHansHble yncna. CTapuHHbIE cUCTEMBI 3anucu yucel. J[poou B BaBunone, Erunte, Pume.
OTkpbITHE AECATUYHBIX IpoOeil. CTapuHHbIE CUCTEMBI Mep. JlecaTudHble ApoOu

MeTrpudeckas cucrema mep. [losiBnenue orpunarensHbix ynucen v Hyns. JI. Maraunkuii. JI. Diinep.
3apokaeHue anreOpsl B Hegpax apudmeTuku. Air-Xopesmu. Poxxnenue OykBeHHOH cuMmBoauKy. I1.
®epma. . Buer. P. [lexkapt. McTopus Bonpoca 0 HaXx0okIeHUU GOopMyI KOpHEH anredpandeckux
ypaBHEHUM, HEPA3PEIIMMOCTh B paJiuKalilax ypaBHEHHU cTeneHu, Oobinei yeThipéx. H. TapTanbs,
JUx. Kapnano, H. X. A6ens, O. I'anya.

N300perenue MeToaa KOOpAUHAT, TO3BOJISIFOIIETO NTEPEBOIUTh TEOMETPUUECKUE OOBEKTHI Ha SI3bIK
anreOpsl. P. Jlekapt u I1. @epma. [Ipumeps! paznuyHbIX CUCTEM KOOPAMHAT Ha MIOCKOCTH.

3amaua Jleonapao Iuzanckoro (PuboHauyun) o Kpoiaukax, uncia @udoHauyu. 3agada o maxMaTHOU
JOCKE.

Hcroku Teopun BEpOATHOCTEN: CTpaxoBoe A€o, azapTHble Urpsl. I1. @epma u b. Ilackans. 5.
bepnymmu. A. H. Konmoropos.

Ot 3emniemepusi k reometpu. [Iudarop u ero mkona. Panec. Apxumen. [loctpoeHus: ¢ TOMOIIBIO
LUPKYJIA U JIMHEHKH. [TocTpoeHne npaBUiIbHBIX MHOTOYTOJIBHUKOB. Tpucekius yria. Ksagparypa
Kpyra. Y isoenue ky6a. Mcropus uucina . 3onotoe ceuenue. «Hauana» Epknupna. JI. Oiinep. H. 1.
Jlo6auesckuii. Mcropus nsatoro noctynara. CopusM, mapagokcsl.

3. TEMATHYECKOE IIJTAHUPOBAHUE
MartemaTHKa. S Kjiace
5 yacoB B Henenro, Bcero 170 Jacos;

Homep
naparpaga | Coaep:kaHue y4eGHOro
MarTepuaa

XapaKkTepucTHKA OCHOBHBIX BH/I0B JeSITEJIbHOCTH
YYeHHKa
(Ha ypoBHe y4eOHBIX JelCTBHI)

Tnasa 1 20
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Homep
naparpadga

Conep:xkanue y4e0HOro
MaTepHaJia

XapaKkTepucTHKA OCHOBHBIX BH0B JeSITeJIbHOCTH
Y4YeHHKa
(Ha ypoBHe y4eOHBIX AelCTBHI)

HartypaabHble ynciia

1 Psn HatypanbHbIX uncen 2 Onucwviéams CBONCTBA HATYPAJIBHOTO psiga. Yurarh
5 T — 3 Y 3aIlMChIBaTh HAaTypaJlbHbIE YKCia, CPAaBHUBATh
3aMuch HATyPaIbHbIX 1 YIOPANOTUBATE 1X.
wrcen Pacnosnasams Ha yepTexax, puCyHKax, B
OKPYXAaroIIeM MUPE OTPE30K, MPSAMYIO, JTyY,
Orpesok 4 IJIOCKOCTB. [IpUBOIUTE IpUMEPBI MOAEIIEH ITUX
[lmockocTk. ¢Guryp.
Tpsimast. JTya Hsmepﬂnzb JUTMHBI OTPe3KOB. CTPOUTH OTPE3KU
3aJlaHHOM JUIUHBI. PemaTh 3aaun Ha HAXOXKICHHE
S kana. 3 JUIMH OTPE3KOB. BrIpaxkath OJTHU €IMHULIBI JUIMH Yepe3
KoopnunaTHsli ny4 npyrue. [IpuBoauTh MpuMepsl MPUOOPOB CO IIKATAMH.
6 CpaBHEHNUE HATYPATIbHBIX 3 Cmpoump Ha KOOP/IMHATHOM JIye TOUKY C 3a/laHHON
HCell KOOPJMHATOM, OMPeIesITh KOOPAUHATY TOUKU
[ToBTOpEeHue n 1
CUCTEeMaTH3alUs
y4eOHOTo MaTepuaa
KontposbHas 1
pabora Ne 1
I'naea 2
CJi0keHne U BbIYUTAHUE 33
HATYPAJIbHBIX YHCeJl
7 CnoxxeHne HaTypaJbHbIX 4 Dopmynuposams CBOWCTBA CII0)KEHUS U BEIUUTAHUS
yucen. CBoiicTBa HaTypaJIbHBIX YHMCEJI, 3alIUChIBATH ITH CBOWCTBA B BUJIE
CIIOKECHHUS dbopmyn. [IpuBOANTH MPUMEPHI UUCITOBBIX
8 BEHTAHHE HATYDATBHEX 5 1 OYKBEHHBIX BbIpaykeHUH, popmyi. CocTaBisTh
qncen YHCIIOBbIC U OYKBEHHBIE BBIPAKEHUS MO YCIOBUIO
3ajaun. Pemarh ypaBHEHHs Ha OCHOBaHUU
9 Yucnosble U OyKBEHHbBIE 3 3aBUCUMOCTEN MEK]1y KOMIIOHEHTAMM JIEMCTBUI
BeIpakeHus. PopmyJibl CIIO’KEHHS M BEIUMTAHMA. PerntaTh TeKCTOBBIE 3a71a9M C
KoutpossHas paGora Ne 2 1 MTOMOIIIbIO COCTABJICHUS] YPABHEHMUIA.
Pacnosnasams Ha yepTexax U pUCYHKaX YTJIbl,
10 YpaBHeHHE 3 MHOT'OYTOJIbHUKH, B YaCTHOCTU TPEYTOJIbHUKH,
11 Vron O6o3Hadenme 2 MPsIMOYTOJIbHUKH. Pacrio3HaBaTh B OKpYyKarolieM
YIIIOB MUPE MOJIETH 3TUX QUTYP.
C nomouIbIo TpaHCIOPTUPA UBMEPSTH TPaLyCHbIE
12 Buabl yrios. smepenne 5 | MepBI yIIIOB, CTPOUTS YIVIBI 31aHHO IPaLycHOI
yrjios MEPBI, CTPOMTH OUCCEKTPHCY JAHHOTO YIIa.
13 MHOTOYTONBEHUKH. 2 Knaccudunuposats yrisl. Kiaccupunupoparb
PaBubie (I)Hrypbl TPECYTOJbHUKHA IO KOJIMYECTBY PaBHBIX CTOPOH U IO
BHJIaM UX yrioB. ONKChIBaTh CBOMCTBA
14 TpeyronbHUK U €ro BUJIBI 3

MPSIMOYTOJIbHUKA.

Haxooumps ¢ noMolipto (opMyIl IEpUMETPBI
NpsIMOYTOJIbHMKA U KBajpaTa. Pemars 3a1auun Ha
HaXO0XJIEHNE IEPUMETPOB MPSIMOYTOJIbHUKA U
KBaJipaTa, rpaJyCHOI MephI yIJIOB.

Cmpoumb JTIOTUYECKYIO LIETIOUKY PaCCYXICHUH,
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Homep

XapaKTepHCTmca OCHOBHBIX BUJAOB J€ATCJIBbHOCTH

naparpaga | Coaep:kaHue yueoHOro
parpad P y Y4YeHUKa
MaTepuaia . .
(Ha ypoBHe y4eOHBIX AelCTBHI)
COITOCTABJISITh MOJYYCHHBIH PE3yJIbTAT C YCIOBHEM
3aJauu.
Pacnosznasamuv purypbl, UMerONIMe 0Ch CAMMETPHUN
15 [TpssMOYTONBHHUK. 3
Ocb cummerpun purypol
IToBTOpenue u 1
cCHCTEeMaTH3alus
y4eOHOro MaTepuasa
KontponbHas padota Ne 3 1
I'nasa 3
YMHoO:KeHHe U /1eJIeHne 37
HATYPaJbHBIX YHCEJ
16 YMHOXKEHUE. 4 @opmynuposams CBOMCTBA YMHOKCHUS U JACIICHUS
[lepemecturenbHOE HATYpaJbHBIX YHCEI, 3aITUCHIBATH ITH CBOMCTBA B BUJIC
CBOWCTBO YMHOKEHUS ¢dopmyin. Pemate ypaBHEeHUSI HA OCHOBAaHHU
3aBUCUMOCTEH MEX]ly KOMIIOHEHTAMHU
17 CouerartenbHoe U 3 y .
apu(METHYECKUX ACHCTBUI.
pacrpenenuTenbHoe
o Haxooums 0CTaTOK TpH JICIICHUU HATYyPABbHBIX YUCEIL.
CBOWCTBA YMHOXCHUS
[To 3ajaHHOMY OCHOBAHUIO U TIOKA3aTEINI0 CTETICHU
18 Henenune 7 HaXOJUTh 3HAYCHHUE CTECIICHU YMCJIa.
19 JIe/IeHHE C OCTATKOM 3 | Haxonuts miomaau npsMoyrojbHUKa U KBajpaTa ¢
noMoIIbko (Gopmys. BeipaxkaTh OJHH €IHHUIIBI
20 Cremnens uncina 2 | mnomamm yepes Apyrue.
KontponsHas paGora Ne 4 1 | Pacnosnasame Ha yepTekax U pUCyHKax
MPSIMOYTOJIBHBIN Mapajuieenune/1, THpaMHTy.
21 Ilnomane. Inomans 4 | PacniosHaBaTh B OKpYIKAIOLIEM MUPE MOJIEIH TUX
HpAMOYToJIbHIKA ¢uryp. N306paxaTs pa3BEPTKH MPIMOYTOIBHOTO
napaujenenumnena U MupaMubl.
Haxooums 00bEMBI IPSIMOYTOJILHOTO
napajuenenunena U Kkyoa ¢ momopso Gopmyi.
BripakaTh o1HM eTUHUIIBI 00BbEMa uepe3 apyrue.
Pewamb koMOMHATOPHBIE 33]1a41 C TOMOIIIBIO
nepebopa BapHaHTOB
22 [IpssMoOyTONBHBIIA 3
napaiesienumne].
[Tupamuga
23 OO0BEM IPSIMOYTOJIBHOTO 4
napauiesienurea
24 KombunaTtopHble 3a1aun 3
[ToBTOpEHME M 2

CHCTeMaTH3alus
y4eOHOro MaTepuasa
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Homep
naparpadga

Conep:xkanue y4e0HOro
MaTepHaJia

XapaKTepHCTmca OCHOBHBIX BUJAOB J€ATCJIBbHOCTH

Y4YeHHKa
(Ha ypoBHe y4eOHBIX AelCTBHI)

Kontposnbnas padota Ne 5 1
I'naea 4
18
OO0bIKHOBEHHBIE IPOOH
25 [TonsiTHE OOBIKHOBEHHOM 5 Pacnosznasams 0OBIKHOBEHHYIO IpOOb, TPaBUIIBHBIC U
npobu HENPaBWIbHbIE IPOOU, CMEIIAHHBIE YUCIIA.
Yurath U 3aNIUCHIBATH OOBIKHOBEHHBIE ApOOU
26 [IpaBunbeHbIE N 3 APOOH,
cMmenranuble yncia. CpaBHUBATh OOBIKHOBCHHBIE
HETpaBUIbHBIE APOOH.
Cpaprenme npobeit IpoOu ¢ paBHBIMU 3HaMeHaTeNsIMU. CKIIaIbIBaTh
Y BBIYUTATh OOBIKHOBEHHBIC IPOOH C PaBHBIMHU
27 Ciio)keHHE U BBIYUTAHUE 2 | 3gamenatensMu. [Ipeo6pa3oBbIBATE HENPABUILHYIO
)le06el71 C OIMHAKOBbIMU ,IIp06B B CMEIIAHHOE YUCJI0, CMEIIAHHOE YUCIIO
3HaMCHATEIISIMU B HEMPABWIbHYIO Ip00b. YMETh 3alHChIBATh
28 JIpo6u u feenue 1 | Pe3y/bTaT JENCHNs ABYX HATYPaJbHBIX YHCEI B BUJC
HATYPATBHBIX HHCEN OOBIKHOBEHHOM JIpoOH
29 CMmenianHble yuciia 5
[ToBTOpEeHue u 1
CUCTEeMAaTH3alUs
y4eOHOT0 MaTepuana
Konrponbnas padorta Ne 6 1
I'naga 5 48
JecsiTHYHBIE IPOOH
30 [IpencraBnenue 4 | Pacnosnasamv, YNTaTh U 3aIIMCHIBATH I€CATUYHBIC
0 JIECATUYHBIX IPOOSX npoOu. Ha3piBaTh pa3psibl 1€CATUUHBIX 3HAKOB
B 3aIHUCHU JAECSITUYHBIX ApoOeit. CpaBHUBATH
31 CpaBHEHME IECATUYHBIX 3 A Ap p
poGeit JecAaTUuuHbIe 1poou. OKpyTIATh NeCATUYHBIE IPOOH
U HaTypaJbHbIE YHCIa. BRIMOTHATH MIPUKUIKY
32 Oxpyrienue 4ucen. 3 | pe3ysnbTaToB BHIUMCIICHHI. BBITOIHATE
HpI/IKI/IHKI/I apI/I(bMeTI/IquKHe JEUCTBUS HaJ JECITUIHBIMU
33 CrnosxeHue ¥ BEIMUTAHUC 6 | Apobamu.
JIECATHUHBIX ApObeit Haxooums cpennee apupmMeTHIEeCKOE HECKOIBKUX
yucel. [IpuBoguTe NpuMeEpsI CPETHUX 3HAYCHHUU
KonrposnbHast padora Ne 7 1 BEJIMUYMHBL. Pa3bsCHATH, 4TO TaKOE «OJUH IIPOLIEHT.
34 VMHOKCHHE JeCATHIHBIX 7 [IpeacTaBisiTh IPOLIEHTHI B BUJE AECITHUYHBIX APOOEi
npoGeii U IecCATUYHBIE ApoOU B BUJE MPOIeHTOB. Haxoaute
MIPOIICHT OT YKCJIa U YHCJIO IO €T0 MPOIIEHTaM
35 JleneHue neCITHIHBIX 9
npoOeit
Kontponbnas pabora Ne 8 1
36 Cpennee 3
apupMeTHIecKoe.
Cpennee 3HaueHNE
BEJTUYUHBI
37 [MponenTer. Haxoxaenne 4

MPOLCHTOB OT YKUCJIa
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Homep
naparpada | Coaep:kaHue y4eoOHOTO
MaTepHaJia

XapaKkTepucTHKA OCHOBHBIX BH0B JeSITeJIbHOCTH
Y4YeHHKa
(Ha ypoBHe y4eOHBIX AelCTBHI)

38 Haxoxnenue gmcia mo 4
€ro MPOoICHTaM

[ToBTOpEHME U 2
cHCTeMaTH3aLus
y4eOHOro MaTepuasa

Kontponbnas padorta Ne 9 1
IloBTOpPEHME
M CHCTEeMATH3ALNA 14

yqeﬁﬂoro MarTtepuaJia

YupaxxHeHus 18
JUTsL TIOBTOPEHHSI Kypca

5 knacca

KonTponbnas padora Ne 10 1
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MartemMaTHKAa. 6 Kj1acc
5 gacoB B Henemro, Bcero 170 gacos.

Homep XapakTepucTHKa
naparp OCHOBHBIX BU/10B
ada Conep:xanue yueOHOT0 NeSTeJIbHOCTH
MaTepuaJia yYeHHKa
(Ha ypoBHe y4eOHBIX
JaeiicTBUiIl)
I'naga 1 17
JeMMOCTh HATYPAJIbHBIX YHCeJ
1 Jlenurtenu u KpaTHbIE 2 Dopmynruposams ONPEIEICHUS TOHATUI: JEIUTEIb,
KpaTHOE, IPOCTOE YHCII0, COCTABHOE YMCII0, OOIIMIA
2 [Ipusznaku genumoctu Ha 10, 3 P » 1P S o > OOIL
Ha 5 mHa JIEJIUTEIh, HANOOBIHIA OOLTUH IeTUTEINh, B3aUMHO
MPOCTHIE YKCIa, 00Iee KpaTHOe, HauMEeHbIIee odIee
3 ITpusnaku nenuMocTy Ha 9 3 | kpaTHOE U NPU3HAKYU JAEIMMOCTH Ha 2, Ha 3, Ha 5, Ha 9,
v Ha 3 ua 10.
4 TIpOCThiE H COCTABHBIE 2 Onucviéams TIpaBUiia HAXOXKIECHUS HANOOJIBIIETO
— obmero nenutens (HOJI), HaumeHnbiero oomero
kpatHoro (HOK) Heckonbkux uncen, pa3ioxeHus
5 HanGomnbumii 06mmmii 3 HATYpaJIbHOTO YKCIIa HAa TPOCThIE MHOKUTEIH
JeNUTENb
6 Haunmensiiee oOuiee 3
KpaTHOE
Kontponbnas padota Ne 1 1
I'naga 2
38
OO0ObIKHOBEHHBIE IPOOH
7 OcHOBHOE CBOMCTBO ApOOH 2 Dopmynuposams ONPEICITCHUAS TOHATHMN:
o HecokpaTtuMas ApoOb, oOIIHi 3HAMEeHATEeNh /1B
8 Coxkpatenue apobeit P FIPODD, 0BT JBYX
nIpoOei, B3auMHO oOpaTHbIe yrcia. [I[pumMeHaTs
9 IIpuBenenue apobei K 4 | ocHOBHOE CBOMCTBO APOOH IS COKpaIEeHHs IPObeii.
00111eMy 3HaMEHATEITIO. [TpuBOAUTH APOOH K HOBOMY 3HAMEHATEIIO.
CpasHenue npobeit CpaBHMBaTh OOBIKHOBEHHBIE poOU. BBINONIHATH
10 P ——— 5 ’clpI/I(é)MeTI/IIICCKI/Ie NEHCTBUS HaJT OOBIKHOBEHHBIMU
npobeit IpOOsMHU.
HaxomuTh 1po0Ob OT Yrcia U 9MCIIO 110 33IaHHOMY
KonTposnsHas padora Ne 2 1 3Ha4YeHuIo ero apoou. IIpeobpazoBrIBaTh
11 YMHOKeHHE Apobeit 5 0OBIKHOBEHHBIE JIpoOU B necsaTuuHbie. Haxoauth
JECATUYHOE MPUOIINKEHIE OOBIKHOBEHHOM Jpoou
12 Haxoxnenue apodu ot 3
qrcia
Konrtponbnas padora Ne 3 1
13 B3aumMHo oOpatHble uncia 1
14 Jenenne npobeit 5
15 Haxoxnenue uucna no 3
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Homep

naparp
aja Conep:xkanue y4eOHOTO

MaTepuaJa

XapakTepucTuka
OCHOBHBIX BH/I0B

ACATECJIBHOCTH

Y4YeHUKa

(Ha ypoBHe y4eOHBIX

aeicTBUIA)

3HAYEHUIO €ro Ipodu

16 [IpeoOpa3zoBanue 1
OOBIKHOBEHHBIX JApOOCi B
JECSITHYHBIC
17 beckoneunsie 1
MIEPUOUICCKHE ECATHUHBIC
npodu
18 JlecsiTuuHO€E MPUOIMKEHNE 2
OOBIKHOBEHHOU JpoOu
Konrponbnas padora Ne 4 1
I'naga 3 o8
OTHOIEHNS U TPONIOPIUM
19 OtHomeHus 2 Dopmynuposams ONPENCICHNUS TOHATHN: OTHOLLIECHUE,
20 Tporopuun 5 MIPOITOPIIUS, IPOIICHTHOE OTHOIIICHUE JIBYX YHCEIL,
MPSIMO MIPOTOPILMOHATIEHBIE U 0OPaTHO
21 IIporieHTHOE OTHOMICHUE 3 | mponopuMOHANIbHBIE BEIUYMHEL [IpUMEHSTH
JIBYX YHUCET OCHOBHOE CBOMCTBO OTHOIIEHUS 1 OCHOBHOE CBOMCTBO
KouTtponbras paGota Ne 5 1 MPONOPLHHL. [TpuBOIUTE TPUMEPHI U OTHCBIBATH
CBOICTBa BETMYMH, HAXOSAIIUXCS B MPAMON U
22 Ipsivast 1 0bpaTHast 2 00paTHON PONOPIUOHATIBHBIX 3aBUCUMOCTSIX.
HNPONOPINOHATIBHBIC HaxoauTe npoLeHTHOE OTHOILIEHHUE ABYX YHCEIL.
3aBHCHMOCTH JenuTs 4nciio Ha NpONOPIHOHAIBHBIE YACTH.
23 JleneHue ynca B JAaHHOM 2 3anucvieams ¢ TOMOIIBIO OYKB OCHOBHBIE CBOWCTBA
OTHOLICHMH JpoOH, OTHOLIEHMSI, TPOIIOPLIUH.
Ananuzuposams UHOOPMALINIO, TIPEICTABICHHYIO
24 Oxpy’KHOCTb H KpYyT 2 | B BUJIe CTONGUATEIX U KPYTOBBIX AHATPAMM.
25 JIIMHA OKPY’KHOCTH. 3 [IpencraBasaTh MHPOPMAIIHIO B BUAE CTONIOYATHIX U
HHOIHa,[[B Kpyra KPYTOBBIX JUarpaMm.
I1Ipusooums IpuMepsI CIyYaHBIX COOBITUH.
26 Humnap, Konyc, map 1 H§XOI[I/ITI) BepIZ)SITHECTB C}J;quaﬁHoro coOBITHS B
27 Junarpammsl 3 OIbITax
28 ey — 3 C PaBHOBO3MOKHBIMH HCXOJIaAMHU.
BeposTHOCTb CIIydaitHOro Pacnosnasams Ha yepTexax U pUCYHKAX OKPYKHOCTb,
COBLITIS KpYT, MIIAHAP, KOHYC, cepy, Iap U UX IEMEHTHI.
Pacrio3naBaTh B OKpyKarIeM MUPE MOJIETH ITUX
Kontponbnas padota Ne 6 1 ¢uryp. CTpouTh C MOMOIIBIO0 IUPKYIIS OKPYKHOCTH
3ajaHHOTO paaunyca. U300paxkaTh pa3BEPTKH
MWIMH]Ipa 1 KoHyca. Ha3bBaTh mpuOIMkEHHOE
3HaueHue yncia. Haxoauts ¢ momorisio hopmyn
JUTHHY OKPY>KHOCTH, TIJIOIA/Ib KpyTa
I'naga 4
PaunuonanbHble uncia 72

H JelicTBUA HaJJ HUMHU
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Homep XapakTepucTuka
naparp OCHOBHBIX BH/I0B
aja Conep:xkanue y4eOHOTO AesITeJIbHOCTH
MaTepuaia yUeHHKa
(Ha ypoBHe y4eOHBIX
aeicTBUIA)
29 [TonoxxurenbHbie 2 1Ipuooums IpuMephl UCII0JIb30BAHUS
U OTpUIIaTeNbHbIE YHCIIa MOJIOKUTEIBHBIX U OTPULIATENIbHBIX YHCETI.
30 o — 3 CDopMyvnI/IpOBaTb orpesiesieHue KooUp)mHaTHuoﬁ
npsMoii. CTpOUTh HAKOOPIMHATHOM MPSIMOIl TOUKY ¢
31 Llenpie uncna. 2 3aJJaHHOM KOOPAMHATOM, ONIPEACIISITh KOOPJAUHATY
PanmonansHblie yucna TOYKH.
32 Moyt uncia 3 | Xapakmepusoeames MHOXECTBO LENBIX YUCEIL.
OOBSCHATH MOHATHE MHOKECTBA PAIMOHAIILHBIX
33 CpaBHeHue yucen 4 qHCelL
KouTponbHas pabota Ne 7 1 Dopmynuposams OnpesieICHUE MOAYIISI YUCIIA.
Haxoauts Mogynb yucina.
34 Criozenne paunoHaIbHbIX 4 | Cpasnusams parmonanbHBIe UiCHa. BHIOMHATS
e apu(MeTHUECKUE AEHCTBUS HAJl PAllMOHATBHBIMU
35 CBoOMCTBA CIIOKEHUS 2 YHCcIaMHU. 3aliChIBaTh CBOMCTBA apI/I(i)MCTI/I‘-IGCKI/IX
PAIMOHANBHBIX YHCE JEHCTBUI Hal palliOHAILHBIMY YUCIIaMU B BUJIE
¢dopmyin. HaseiBate K03 punimeHT 6yKkBeHHOTO
36 Brrunranue panuoHanbHbIX 5 BBIPAKCHIA.
amcel IIpumensims CBOWCTBA IIPU PELICHUU YPAaBHEHUM.
KonTponbhas padora Ne 8 Pemath TekcTOBBIE 3a/1a4K ¢ TOMOIIBIO ypaBHEHUI.
37 VMHOKEHHE PaLHOHATbHbIX 4 Pacnosnasams Ha yepTexax U pUCyHKaX
qcer NEePIEeHIUKYIIAPHBIC U TIapajuieJIbHbIe IPSIMbIE,
(bUrypHI, IMEIONINE OCh CHMMETPHUH, LIEHTP
38 CBoiicTBa yMHOXKEHHUS 3 CUMMETPUHU. YKa3bIBaTh B OKPYKAIOIIEM MHUPE
paMoOHAIBHBIX YHCET Mojenu 3TuX puryp. @opMynupoBaTh OnpeaeIeHIe
39 Koo duruent. 5 MEPIEeHIUKYISAPHBIX IPSIMBIX U TapalieIbHbIX
PacnpeenuTensHoe npsMbIX. CTPOHTH C TOMOIIBIO YTOJTBHUKA
CBOWCTBO YMHOKEHUS MEPIEeHIUKYISIPHBIC TIPSIMbIE U TapasieIbHbIe
psIMBIC.
40 Jlenenne panuoHanbHbIX 4 Obvsacuams U WILTIOCTPUPOBATh MOHATHE
qucen KOOPAWHATHOH 1m1ockocT. CTpOUTH Ha
KonTponbaas pa6ota Ne 9 1 KOOPJIMHATHOM TJIOCKOCTH TOYKH C 33JaHHBIMU
- KOOPAWHATAMH, ONPEIEISATh KOOPJMHATHI TOYEK Ha
41 Pelnenue ypaHeHui 5 | miockoctn. CTPOUTS OT/ENbHbIE rpadUKH
42 PeleHue 3a1a4 ¢ TOMOLIBIO 6 3aBHCUMOCTEH MEXy BETMYMHAMU 110 TOYKAM.
ypaBHCHHUIA AHann3upoBath rpaduKu 3aBUCUIMOCTEH MEXKTY
BEJIMYMHAMU (pacCTOSIHHUE, BpEMs, TEMIIepaTypa u T.
Kontponbras padorta Ne 10 1 )
43 [eprieHAUKyYIApHBIE 3
MpsiMbIe
44 OceBast 1 IEHTpaIbHAS 3
CUMMETPHUU
45 [TapannensHble npsMbIe
46 KoopaunatrHas miockoctsb 4
47 I'paduxu
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Homep XapakTepucTuka
naparp OCHOBHBIX BH/10B
aja Conep:xkanue y4eOHOTO AesITeJIbHOCTH
MaTepuaia YYEeHHKA
(Ha ypoBHe y4eOHBIX
aeicTBUIA)
KonTponbnas padora Ne 11 1
IloBTOpEHUE U cUCTeMATH3ALMA 15
yueOHOro MmarepuaJja
VYopaxHeHus: s HOBTOPEHHUS Kypca 19
6 kiacca
Kontposnbnas padota Ne 12 1
Aunreodpa. 7 kiacc
(3uaca B nepmenro. Beero-132 u)
Homep
napar
Koa- XapaKkTepucTHKA OCHOBHBIX BH/10B
pada Conep:xanue yueOHOro
BO NAeATeJIbHOCTH YYeHUKA
MarTepuaJa N .
4acoB (Ha ypoBHe y4eOHBbIX AeHCTBH)
I'nasa 1 JluneiiHoe ypaBHEHHeE C 15
O/IHOI NepeMeHHOMH
1 Brenenue B anre6py 3 Pacnosnasame yucnoBbie BbIpaXKEHUS U
o BBIPAXECHMSI C IEPEMEHHBIMU, JINHENHBIE
2 JIuneliHOE ypaBHEHME C 5 .
. . ypaBHeHus. [IpuBoguTh NpuMeEpHI BBIpa)KEHUHN C
OJIHOM IepeMeHHON . r
IIEPEMEHHBIMY, TUHEWHBIX ypaBHEHUN. COCTABIIATH
3 Perenue 3a1a4 ¢ moMoLIbIO S BBIPQKCHHE C IEPEMEHHBIMH 0 YCIOBHUIO 33/1aUH.
YpaBHEHHIA BoImonHaTe npeoOpa3oBaHus BHIPAXKEHUH]:
ToBTopenHe i 1 MIPUBOJIUTH TIOJJOOHBIE CaraeMble, paCKpbIBaTh
CHCTEMATH3AIHS YIEOHOTO ckoOku. HaxoauTh 3HaUeHNE BBIPAKEHUS C
Matepuana MIEPEMEHHBIMU NPYU 33JJaHHBIX 3HAUEHUIX
nepemeHHbIX. Kitaccuduuuposath anredpandeckue
KonrpomnbHas padora Ne 1 1 BbIpakeHUs. ONMCHIBATH 11€JIbIE BHIPAYKEHUSI.
Dopmynuposams ONPEAEICHUE JIMHEUHOTO
ypaBHeHus. Pemars nuHeliHOe ypaBHEHHE B 00111eM
BuJe. IHTEpnpeTHpOBaTh ypaBHEHUE KaK
MaTeMaTHYECKYI0 MOJIEb pealbHON CUTYaIUH.
OnuceiBaTh CXeMy peLIEHUs TEKCTOBOM 3aJauH,
MIPUMEHSTH €€ TSl PEIICHUA 3a/1a4
I'maBa 2. Ileable BbIpaKeHHUs 52
4 ToxnecTBEHHO paBHbIE 2 Dopmynuposamu.:
BbIpakeHHs. ToXxecTBa onpeoeneHus: TOXKIECTBEHHO PABHBIX BBIPAKEHUH,
TOKJIECTBA, CTENIEHU C HATypaJIbHBIM IIOKa3aTEIIEM,
5 Crenens ¢ HaTypalIbHBIM 3
OJIHOYJIEHA, CTAHAaPTHOTO BUJIA OJJTHOUJICHA,
MoKazareineM
KO3 pHIHEHTa OTHOWIEHA, CTENIEHN OJJTHOUJICHA,
6 CBolicTBa CTENEHNU C 3
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Homep
napar

Koua- XapakTepucTHKA OCHOBHBIX BH/10B
pada Conep:xanue yueOHOTo
MaTepuana BO AesTeILHOCTH y4eHHKa
4acoB (Ha ypoBHe y4eOHBIX JeilcTBHIi)
HaTypaJIbHBIM ITOKa3aTelIeM MHOTO4JIEHA, CTETIEHN MHOTOYJICHA;
- OTHOWICHE! 2 ceoticmea: CTETNeHH ¢ HaTypaJIbHbIM IOKa3aTeleM,
3HaKa CTETCHHU;
8 MHorouseHst 1 npasuia: 10Ka3aTeNnbCTBa TOXKIECTB, YMHOKEHUS
9 CIOMCHIE 1 BLIUHTARNC 3 OJTHOWJIEHA Ha MHOTOWJICH, YMHOKEHUS
MHOFOWICHOB MHOTOYJICHOB.
Jloka3vieamb CBOMCTBA CTENEHU C HATYPaJIbHBIM
KonTtponbhas pabora Ne 2 [I0Ka3arejeM. 3aliMCchIiBaTh U JOKA3bIBaTh
10 VMHOXEHHE OHOWICHA HA 4 (opMyJIBI: TPOU3BEIEHUSI CYMMBI U Pa3HOCTH JBYX
MHOLOUIEH BBIpAXXKCHU, Pa3HOCTU KBAIPATOB ABYX
BBIPa)KEHUI, KBapaTa CyMMBI M KBaJ[para
11 | YMuoxenne MHOrowIeHa Ha 4| pasHoCTH JBYX BBIpaKEHHi, CyMMBI KyGOB 1
MHOTOHJICH Pa3sHOCTH KyOOB JIBYX BBIPaKCHHMIA.
12 Paznoxxenre MHOrO4JIECHOB Ha 3 Boiuucname 3Ha4CHUE BBIPOKCHHUM
MHOKUTENN. BhIHECEHHE C IepeMEHHBIMU. [[pUMEHATH CBOICTBA CTENEHU
0OLIEro MHOKUTENS 32 JUISL IpeoO0pa3oBaHUsl BbIpaKEHUH. BBIMONMHATD
CKOOKHU YMHOKEHHE OJTHOWICHOB M BO3BEICHUE OHOYJICHA
B CTeneHb. [I[pUBOIUTH OJJTHOUWIEH K CTAaHAAPTHOMY
13 Pasnoxenne MHOro4ICHOB Ha 3 BUTY. 3aUCHIBATH MHOTOWICH B CTAHJAPTHOM
muoxuTend. Merox BUJIE, ONPEENIATh CTEIEHh MHOTOUJICHA.
TPYIIHPOBKH [IpeoOpa3oBhIBaTH MPOM3BEICHNUE OJHOWICHA U
Kontponsnas padora Ne 3 1 MHOTOYJICHA; CYMMBbI, Pa3HOCTHU, TIPOU3BEICHUS
JIByX MHOTOYICHOB B MHOTOWICH. BBITOTHATH
14 [IpousBenenue pa3HoOCTH U 3
o pa3io’KeHNe MHOTOUYJIeHa Ha MHOXHTEIN CIOCOO0M
CYMMBI JIBYX BBIPOKCHUN
BBIHECEHHSI 00IIIETO MHOYKHUTES 32 CKOOKH,
15 | PasHocts kBagpaToB ABYX 2 CIocoOOM TPYIIMUPOBKH, 110 HOpMyTIaMm
BBIpKEHU N COKpAIIEHHOTO YMHOKEHHUSI U C IPIMEHEHUEM
16 KBAJ[paT CyMMBI H KBaJIpaT 4 HECKOJIBbKUX croco6oB. Mcnonb30BaTh yKasaHHbIE
PA3HOCTH JBYX BHIPAXEHH] mpeoOpa3oBaHus B IpoIIecce pelIeHHs ypaBHeHN,
JI0Ka3aTeNbCTBA YTBEP)KJICHHUM, peleHns
17 IIpeobpasoBanue 3 TEKCTOBLIX 3a7a4
MHOTOYJIEHA B KBaJpar
CYMMBI WJIK Pa3HOCTHU JIBYX
BBIPAKECHUIN
KonTtponsHas padora Ne 4 1
18 CyMMa 1 pa3HOCTh KyOOB 2
JBYX BBIpaKCHUHN
19 [Ipumenenue pa3znMuHbIX 4
CIOCO0O0B Pa3IOKEHHS
MHOTOYJIEHA Ha MHOKHTEIN
[ToBTOpEHME U 2
cucTeMaTu3anus yueoHoro
MaTepuaa
Konrtponbnas padora Ne 5 1
I'naBa 3. ®ynkuuu 12
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Homep
napar

Koua- XapakTepucTHKA OCHOBHBIX BH/10B
pada Conep:xanue yueOHOTo
MaTepuana BO AesTeILHOCTH y4eHHKa
4acoB (Ha ypoBHe y4eOHBIX JeilcTBHIi)
20 CBs13u MEX]ly BETMUMHAMH. 2 1Ipusooums puUMepbl 3aBUCUMOCTEN MEXTY
OyHKIUA BeJIMYMHaMU. Pa3nuyate cpenn 3aBUCUMOCTEN
21 e L Se— 2 ®YHKHHOHaHBHHeSaB?CHMOCTH.u }
Onucvléams nonsimus: 3aBUCUMON U HE3aBUCUMOMN
22 | I'pauk pynximu HEPEMEHHBIX, DYHKIMH, apryMeHTa (YHKIIUH;
23 Tluneitnas GysKis, & 4 crioco0sl 3afanus ¢pyHkuuu. GopmynupoBartb
rpadHKH CBOHCTBA oTpeiesieHus: 00JIaCTH onpeieneHus GyHKINY,
obnactu 3HaueHur GyHkuM, rpaduka GyHKIUH,
HosTopenue 1 1 JTMHEHHOU (YHKLINU, IPSIMOI
CUCTEMaTHU3aIMs yueOHOTO IPOIOPLIUOHAIBHOCTH.
Matepuaia Buviuucnams 3nauenue QyHKIHUH 110 33IaHHOMY
KoutposbHas pabora Ne 6 1 3Ha4YeHu1o aprymenTa. CocTaBisTh TaOIMUIIbI
3HadeHud pyHkuuu. Ctpouts rpaduk GyHKIHIH,
3ananHoi TabnuyHo. 1o rpaduky dyHkumy,
SBIISTFOIICHCS MOJICNTBIO PEATBHOTO MPOoLecca,
OIIpeNIeNIATh XapaKTePUCTUKU ITOTO MpoLecca.
Crpouts rpaduk IMHEHHON QYHKIIUN U TIPIMOI
IPONOPLUUOHATBHOCTH. ONMCHIBATh CBOWCTBA 3TUX
byHKIMI
I'naBa 4. Cucrembl JHMHEHHBIX 19
ypaBHeHMii ¢ ABYMSI lepeMeHHbIMHU
24 |YpaBHEHUS C ABYMs 2
NIEPEMEHHBIMU IIpusooums npumepwvl: ypaBHEHUs C ABYMS
25 | Nuneiinoe ypasuenme ¢ asyms 4 MEPEMEHHBIMH;, THHEHHOTO YPABHEHHSA C ABYMSA
TIEEMEHHEIMMA H €r0 TpabHk [EPEMEHHBIMH; CHCTEMBI IBYX JIMHEHHBIX
YPaBHEHHI C IBYMsI IEPEMEHHBIMH; peaTbHBIX
26 | Cucrembl ypaBHEHUH C JIBYMS 4 | mporeccoB, 1is KOTOPBIX YPABHEHHE C JIBYMSI
nepeMeHHbIMU. ['paduueckuit MEpEMEHHBIMY HIJIH CHCTEMA YPAaBHEHUH C JIBYMs
MCTOJ PCIICHUA CUCTEMBI IBYX NICPEMCHHBIMU SBIISAIOTCA MAaTEMAaTHYC€CKUMU
JMHEWHBIX YpaBHEHUH ¢ ABYMs MOIEJISMH.
NIEPEMCHHBIMHI Onpez{eJme, SIBJISICTCS JIM ITapa YKUCEJI pEIICHUEM
27 | Perenue cucTeM THHEHHEIX 3 JTAHHOTO YPaBHEHHS C IBYMsI TIEPEMEHHBIMHU.
YpaBHEHHUH METO0OM Dopmynuposars:
IIOLCTAHOBKH onpeodeieHus: pelIeHUs] YPaBHEHUS C TBYMsI
NepEMEHHBIMU; YTO 3HAUUT PEIIUTh YpaBHEHHE C
28 | PeuleHue cuCTEM IMHEHHBIX 3 JBYMsI IEpEMEHHBIMU; TpaKa ypaBHEHUS C IBYyMs
YPaBHEHHH METOJIOM CIIOXKCHHUS IIEPEMEHHBIMU; TUHEHHOIO YPAaBHEHMUS C IBYMs
29 | Permenwe 3a1a4 ¢ OMOIIBIO 4 MIEPEMEHHBIMHI; PEIICHHSI CUCTEMbI YPAaBHEHHIA C
CHCTEM JINHEHHBIX YPaBHEHUI ABYMi HEPEMCHHBIMU,
ceolicmea ypaBHEHHN C TByMS IEPEMEHHBIMH.
TlosTopenne u crcTeMaTH3aLus 1| Onuceisam: coiictsa rpaduka mineittoro
ydaeOHoro Matepuana YPaBHEHUS B 3aBUCUMOCTH OT 3HAYEHUM
KonTpombHas pabora Ne 7 1 ko3¢ pureHToB, rpaguuecKuil METO peIIeHHs
CHCTEMBI JIBYX YpaBHEHHH C JIBYMsI IEPEeMEHHBIMH,
METO/I ITOICTAHOBKU U METO/| CIIOKEHMS JIsl
peuIeHus] CUCTEMBI IBYX JIMHEHHBIX YPABHEHUH C
JIBYMs1 TIEpEMEHHBIMH.
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Homep

napar
Koua- XapakTepucTHKA OCHOBHBIX BH/10B
pada Conep:xanue yueOHOTo
BO AeSTeIbHOCTH YUCHUKA
MaTepuaJa N .
4acoB (Ha ypoBHe y4eOHBIX JeilcTBHIi)
Cmpoums Tpad¥K JUHEHHOTO YPAaBHCHHSI C TBYMSI
nepeMeHHbIMH. Pemarh cucteMbl IBYX JIMHEHHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMH.
Pewams TexcToBbIC 33]a4H, B KOTOPBIX CUCTEMA
JBYX JTUHEUHBIX YPaBHEHUN C JBYMS IEPEMEHHBIMU
SIBJIIETCS. MATEMAaTUYECKON MOJIENIBbIO PEalbHOTO
rpoiiecca, U UHTEPIPETUPOBATH PE3YIIbTAT
pEILICHUS CUCTEMBI
IloBTOpEHUE U cUcTEeMATH3ALUS 11
yueOHOro marepuaJja
VYrpaxHeHus sl TOBTOPEHUs Kypca 7 10
KJlacca
Hroroas koHTpoIbHAs paboTa 1

Aunreopa. 8 kiacce
(3uaca B Hemenro. Beero-132)

Home
p Kon- | XapakTepucTnka 0CHOBHBIX BH/I0B /1eSIT€IbHOCTH
Coaepixanue yueOHOTo
napa BO YYEeHHKA
mMarTepuaJia . .
rpa¢ 4acos (Ha ypoBHe y4eOHBbIX AelCTBHI)
a
I
I'napa 1. 44
PanmnonanbHble BbIPpAXKEHHUSA
1 Panmonansnelie Apoou 2 Pacnosnasams 1enple palioHaNbHbIE BBIPAXKECHHUS,
o 0OHBIE pallMOHAJIbHbIE BBIPAXKEHMUSI, IPUBOJIUTH
2 OCHOBHOE CBOWCTBO 3 AP pall P » IPHBOAL
o IIPUMEpPBI TAKUX BBIPAKEHUU.
panroHaIbHON ApooH
Dopmynuposams:

3 | Cioxenue u BoIYMTaHUE 3 onpedenenusi: paluoOHaILHOTO BHIPAKEHUS,
panroHaIBHBIX Apodeil ¢ JIONYCTUMBIX 3HAYEHUH MTEPEMEHHOM, TOKIECTBEHHO
OIMHAKOBBIMH 3HAMCHATC/ISIMU PaBHBIX BBIPAKEHUM, TOKECTBA, PABHOCUIbHBIX

4 CI105KEHME 1 BEIUNTAHIE 6 ypaBHEHUH, palliOHAILHOTO YPaBHEHMUSI, CTEIICHH C
PAIHOHATBHBIX APOOeit HYJIEBBIM [10KA3aTeNIEM, CTETIEHU C LIEJIbIM
C Pa3HBIMH 3HAMEHATEAMH OTPHLATEIBHBIM I0KA3aTeNEM, CTaH/aPTHOTO Billa

qucia, 00paTHONW MPONOPLHOHATBHOCTH;
Konrponbras pabora Ne 1 C601icmea: OCHOBHOE CBOWCTBO PaIlMOHAIIBHON JIPOOH,
5 VMHOXKEHHE U JIeICHIe 4 CBOICTBA CTENEHU C LIEIBIM NIOKA3aTENEM, YPAaBHEHUH,

paroHaIbHBIX IPOOEH.
Bo3sBenenue pannoHaibHON
JpoOH B CTETICHb

k
bynxunn y =—;
n
npaesuia. CI0KCHUA, BBIYUTAHUA, YMHOXKCHH,
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Howme

p Kous- | XapakTepucTHMKA OCHOBHBIX BU/IOB /IeSITeJIbHOCTH
Coaepixanue yueOHOT0
napa BO yUeHHKa
MaTepuaJia . .
rpa¢ 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIH)
a
I
6 ToxnecTBeHHbIE 7 JeJieHus ApoOeii, BO3BEEHUS 1po0U B CTETIEHD;
npeobpazoBaHus yCIIOBUE PAaBEHCTBA APOOHU HYIIIO.
PalMOHAIBHBIX BBIPAKECHUI Jloka3vieamb CBOMCTBA CTENEHHU C LIEJIBIM
MOKa3aTeJIeM.
KonTtposbnas padora No 2 1 .
Onucvieams TpahUIeCcKuil METO PELICHUS
7 PaBHOCHIIBHBIE ypaBHEHUS. 3 ypaBHEHUH C OAHON EPEMEHHOM.
PannonanbHbie ypaBHEHHs Ilpumensims OCHOBHOE CBOMCTBO PallMOHAIBHOMN
8 CTereHb C HeBIM 4 JIpOOH TSl COKpAIEHUS U HpeogpaBOBaHI/Iﬂ Jpo0ei.
OTPUIIATETBHBIM TIOKA3aTeNeM [IpuBoauTH APOOH K HOBOMY (00I1IIEMY) 3HAMEHATEIIO.
Haxomuthk cymmy, pa3HOCTb, IPOU3BEICHUE U YACTHOE
9 CBoiicTBa CTENEHH C LEIbIM 5 npobeil. BEINOMHATE TOXKAECTBEHHbIE TPe0Opa3oBaHUs
110Ka3aTCJIEM paIrMoOHAIbHBIX BBIPAKCHUM.
10 k 4 Pewams ypaBHEHUS C IEPEMEHHON B 3HaMEHATEIIE
Oyakuus Y =— u e€ rpapuk IpOGH.
X .
Ilpumensams CBONCTBA CTENIEHU C LIEJIBIM [10Ka3aTEIeM
Kontponpnas padora Ne 3 1 TS IPeoOpa3oBaHUs BBIPAKECHHUIA.
3anucvléamp yncia B CTAHIAPTHOM BUJE.
Buvinoanams noctpoeHue u yrenue rpaduka QyHKIuu
k
y=—
n
I'nasa 2
KBaagpaTrHble KOpHH. 25
JleicTBHUTEIbHBIE YHCJIA
— 2
11 | ®dynkuua y = X° u e€ rpagux 3 Onucvléams: TOHATHE MHOXKECTBA, JIEMEHTA
MHOJKECTBA, CIIOCOOBI 33JaHUSI MHOKECTB; MHOXKECTBO
12 | KBagparHble KOpHHU. 3
. . HaTypalbHbIX YHCEN, MHOXKECTBO LIEJIbIX YHCEI,
Apudmerndecknil KBaapaTHbII
KODEHD MHOKECTBO PAIlOHAIBHBIX YHCEI, MHOKECTBO
JIeCTBUTENBHBIX YUCEI U CBSA3U MEXKIY 3TUMHU
13 | MHOXeCTBO U €r0 3JIEMEHTHI 2 YHCIIOBBIMA MHOKECTBAMU; CBS3h MEKTY
14 | ToamuoxecTso. Oneparyn 2 0ECKOHEUHBIMU JIECATUUHBIMU APOOSMH U
HaIl MHOYKECTBAMA panroHaTFHBIMU, HPPAIIIOHATEHBIMU YHCIIAMHU.
Pacnosnasams panmoHanbHbIe U UPPAlMOHATIEHBIC
15 | Yucnosele MHOXECTBA yucna. [I[puBoauTe NpuMeEpsI paliMOHAIBHBIX YACET U
16 | CaoiicTBa apu(pMETHIECKOTO 4 UPpalMOHAILHBIX THCCIT.
KBaJ[PaTHOTO KOPHS 3anucvliéams ¢ TOMOIIBIO POPMYJT CBOWCTBA AEHCTBUIA
C IeHICTBUTEIILHBIMU YHCIIaMHU.
17 | ToxnecTBeHHbIE § 5 Dopmynuposamo:
NpeoOpa3oBaHus BHIPAKEHUH, onpedenenus: KBaIpaTHOrO KOPHS U3 YUCIIa,
coAepKarinx apu(pMETHIECKOTO KBaAPATHOTO KOPHS M3 YUCIIa,
KBaJIpaTHbIE KOPHU PaBHBIX MHOKECTB, MIOJIMHOXKECTBA, TePECeUSHUs
MHOECTB, 00bETUHEHUS MHOXKECTB;
y . 2
18 DyrKIEST Y = JXned rpaduk 3 ceovicmea: GyHKIUHU Y = X°, apuMeTHIecKoro
KBJIPaTHOTO KOPHS, QYHKIMH Y =~/X .
KonTponbnas padora Ne 4 1

Jlokaszvieams cBOWCTBA apUPMETUIECKOTO
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Howme

p Kon- | XapakTepucTnka 0CHOBHBIX BH/IOB /IeSIT€IbHOCTH
napa Conep:xanue yueOHOTo 5o yaeHmKa
MaTepuaJia . .
rpa¢ 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIH)
a
I
KBaJIpaTHOTO KOPHSI.
Cmpoumw rpaduku GQyHKIHUN Y = X* u y= \/; :
[IpumensTH MOHATHE apUPMETHIECKOTO KBaIPATHOTO
KOPHS JUISI BBIYMCIIEHUS 3HAYEHNUI BBIPAKCHUH.
Ynpowamo Beipaxenus. PemaTts ypaBHeHHUS.
CpaBHUBaTh 3HaYEHMSI BbIpA)KEHUH. BBINONHATD
npeoOpazoBaHue BBIPAKEHUM ¢ IPUMEHEHUEM
BBIHECCHHSI MHOXKHTEJISI M3-TI0]1 3HAKa KOPHSI,
BHECEHHE MHOXHTES 1I0]] 3HAK KOpHs. BBIONHATE
0CBOOOXKJICHHE OT UPPALMOHATIBHOCTH B 3HAMEHATEIIE
Ipo0u, aHAIU3 COOTHOIICHUI MEX1y YUCIOBBIMU
MHO>KECTBAMH M HX JJIEMECHTaMH
I'nasa 3. 2
KBaaparHbie ypaBHeHHs
19 | KBagparHble ypaBHEHHUS. 3 Pacnosnasams v IpUBOANTH IPUMEPHI KBAIPATHBIX
Pemenue HeMmoHBIX YpaBHEHUI Pa3IMYHBIX BUAOB (TIOJHBIX, HETIOJHBIX,
KBaJIpaTHBIX YPaBHEHUIA NpUBEIEHHBIX ), KBAAPATHBIX TPEXUICHOB.
20 | dopmyna kopHeii KBazPATHOTO 4 Onucvieamsb B 00111EM BHJIE PEIICHUE HETONHBIX
e — KBaJIpaTHBIX YPaBHEHUH.
Dopmynuposamy:
21 | Teopema Buera 3 onpedenenus: ypaBHEHHUS TIEPBOIi CTEIICHH,
Koutponbaas paGota Ne 5 1 KBaJIPATHOTO YPaBHEHUS; KBAIPATHOTO TPEXWICHA,
JTUCKPUMHHAHTA KBAaJIPATHOTO YPaBHEHUS
22 | KBaznpaTHblil TpEXIICH 3 Y KBaJPAaTHOIO TPEXUJIEHA, KOPHSI KBAaJIPaTHOTO
23 | Pemenne ypaBHeHHi, KOTOpbIE 5 Tpé)E‘IJ'ICHa; 6HKBa,[[paTHOF(3 yYpaBHEHUS;
CBOISITCS K KBAPATHBIM ceoticmea KBaJIpaTHOTO TPEXUJICHA;
YpaBHEHUSM meopemy Buera u oOpatHyto eif Teopemy.
3anucvlieame 1 10Ka3bIBaTh (OPMYIy KOpHEN
24 | PauuoHaNbHbIC ypaBHEHHS KaK 6 KBaJPaTHOTO ypaBHeHHs. Mcce10BaTh KOIUYECTBO
MaTeMaTHIeCK1e MONCITH KOpPHE! KBaJpaTHOrO YPaBHEHHS B 3aBUCHMOCTH OT
PCUIBHBIX CHTyalH 3HAKa €ro JUCKPUMHUHAHTA.
KonTposbsHas pabora Ne 6 1 Jlokazvieams meopemsi: Buera (mpsimyto u

00paTHYI0), O Pa3I0KEHUH KBAJIpaTHOTO TPEXUIEHA Ha
MHOJKUTENH, O CBOMCTBE KBaJPATHOTO TPEXUJIEHA

C OTPUILIATEIbHBIM JUCKPUMHHAHTOM.

Onucvieams Ha IPUMEPAX METOJ 3aMEHBI IEPEMEHHON
JUISl peIIEHUS YPABHEHUM.

Haxooums KOpHY KBaJIpaTHBIX YPaBHEHUH pa3IUYHbIX
Bu0B. [IpumensaTs Teopemy Buera u oOpathyto eit
TeopeMy. BBINOIHATE pa3iioskeHNne KBaIpaTHOTO
TpéxwieHa Ha MHOXHUTeNU. HaxonuTe KopHU
YPaBHEHUI, KOTOPBIE CBOJATCS K KBaJIPaTHBIM.
CocTaBniTh KBaipaTHbIE ypaBHEHUS U YPaBHEHMUS,
CBOJAIIMECS K KBAPATHBIM, SBIISIOIINECS
MaTeMaTHYeCKUMU MOJIETISIMU peabHbIX CUTYalui
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Howme

p Kous- | XapakTepucTHMKA OCHOBHBIX BU/IOB /IeSITeJIbHOCTH
Coaepixanue yueOHOT0
napa BO Y4eHUKA
mMarepuaia " .
rpa¢ 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIH)
a
I
IloBTOpPEHME
U cucTeMaTH3anus 10
y4eOHOro MmaTepuaJia

VYnpaxHeHus s TOBTOPEHUs Kypcea 8 9
KJ1acca
KonTponbnas padora Ne 7 1
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Aunreopa. 9 kiacc
(3uaca B Hememio. Beero-1324)

Homep
naparpaga Kosn XapaKkTepuCcTHKA OCHOBHBIX BH/10B
Conep:kanue y4eOHOTO
YeCTBO AeSITeJIbHOCTH YYCHUKA
MaTepuajia N .
4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
|
I'nasa 1 21
HepaBencrBa
1 UucnoBble HEpaBEHCTBA 3 Pacnosnasame v npuBOANTH PUMEPHI
5 OCHOBHBIC CBONCTBA 5 HHCIIOBbIX HEPABEHCTB, HEPABEHCTB C
HCHOBBIX HEPABEHCTE [EPEMEHHBIMH, JIMHEHHBIX HEPABEHCTB O
OJIHO TepeMEHHOM, IBOMHBIX HEPABEHCTB.
3 Cioxenue u YMHOXCHHUC 3 @opmyﬂupogamb;
YHMCIIOBBIX HEPABCHCTB. onpedeneHus; CPAaBHEHUS BYX UHUCEIl,
OuenuBanye 3Ha4eHHs pelieHusl HEpaBeHCTBA C OJHOM EPEMEHHOM,
BBIPAXKCHUS PaBHOCUJIbHBIX HEPABEHCTB, PELICHUS
4 HepaBeHcTBa ¢ 01HOi 1 CUCTEMbI HEPABEHCTB C OJIHOM IEPEMEHHOM,
HepeMenHoit 06J12}CTI/I OIpe/ieNICHUs] BBIPAXKECHUS,;
CB801iCcMea YUCIOBbIX HEPABEHCTB, CJI0KEHUS U
S Pemenne HepaBeHCTB ¢ 5 YMHOXEHHS YUCIIOBBIX HEPABCHCTB
OJIHOM IIEPEMEHHOM. Jloka3vieamsb: CBOMNCTBA YHUCIIOBBIX
Hucnosble MPOMEKYTKH HEPaBEHCTB, TEOPEMBI O CII0KECHUU U
6 CHCTEMEI THHEHAHEIX 5 YMHOXEHHH YUCIIOBBIX HEPABEHCTB.
HEPABEHCTB ¢ OHOI Pewamy nuHeliHbIE HEPABEHCTBA.
TepeMeHHO} 3anuchIBaTh PELICHNs] HEPABEHCTB U UX
CHCTEM B BH/JIE€ YHCIIOBBIX IPOMEKYTKOB,
KonrposnbHas padora Ne 1 1 00BEIMHEHNS, IEPECECUEHHS YUCIOBBIX
MIPOMEXYTKOB. Pemiats cuctemy HEpaBeHCTB ¢
OJIHOM nepeMeHHOM. O1leHNBaTh 3HAUE€HHE
BbIpakeHUs. M300pakaTh Ha KOOPAMHATHOM
IPSIMOM 3aJJaHHBIE HEPABEHCTBAMHU YHCIIOBBIE
MIPOMEXYTKH
[ToBTOpEHME M 1
cucTeMaTu3aIus yueOHOTo
MaTepuaa.
I'naga 2 38
Keaaparuunas gpyHkuus
7 IToBTOpPEHME M paclIMpeHHe 3 Onucvieams IOHATHE QYHKIUU KaK paBUIa,
CBEACHMI O PYHKIINH YCTaHABIMBAIOIETO CBS3b MEKIY
3 T — 3 JJIEMEHTaMHU JIByX MHOXECTB.
Dopmynuposamy:
9 Kak mocrpouts rpapux 2 onpedenenus: Hylsl QyHKINH; TPOMEKYTKOB

bynkium Y = Kf(x), ecin
U3BeCTeH rpaduk QyHKIUU

y =1(x)

3HAKOMOCTOSHCTBA (QYHKIMU; QYHKIINH,
BO3pacTarolei (yObIBaro1eil) Ha MHOXKECTBE;
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Homep

naparpaga Koum XapakTepuCcTHKA OCHOBHBIX BU/10B
Coaepixanue yueOHOT0
MaTepuana 4ecTBO AesITEILHOCTH yHeHHKa
4acoB (Ha ypoBHe y4eOHBIX JelCTBHIl)
|
10 Kak moctpouts rpaduku 4 KBaJpaTUYHON (DYHKIMH; KBaJPaTHOTO
bynknuii y = f(X) + b HCPABEHCTBA;

ny="f(x+a), ecnu C80licMea KBaIpaTUIHON ()yHKITHH;

n3BecTeH rpaduk GyHKIIH npasuia NoCTpoeHus rpagukoB GyHKIUH C

y = f(x) MOMOIIIBIO TTpeoOpa3oBanuii Buaa f(x) —

. f(X)+a;
B i a8 100 e 60— ki),
Cmpoumw rpaduku GyHKIIUN C TTOMOIIBIO

Kontponbras padota No 2 1 npeodpaszoBanuii Buna f(x) — f(x)+ a;

12 Pemenue kBagpaTHbIx 6 fX) = ftx + @); 7(x) — Kf(x). .

HEpABEHCTB Cmpoumbw rpadux KBAJ[PaTHIHOH GyHKINH.
[To rpaduky kBagpaTUUHON (YHKIIHH

13 CucTemsl ypaBHEHHUI ¢ 5 OIMCBIBATh €€ CBOMCTBA.

ABYMs IICPECMEHHBIMU Onucvleams CXEMATUYHOE PACIIOIOKEHUE
napaboIIbl OTHOCUTEIHHO OCH a0CIHCC B
3aBHCHMOCTH OT 3HaKa CTapIIero

Kontpornbras pabora Ne 3 1 K03 (PUIMEHTA U TUCKPUMUHAHTA
COOTBETCTBYIOIIETO KBaIPATHOT'O TPEXUIICHA.
Pewamb xkBanpaTHbIe HEPABEHCTBA,
UCIIOJIB3YS CXEMY PACHOJIOKEHUS TapaloIIb
OTHOCHUTEJILHO OCH a0cIucc.

Onucwviéams rpapUUECKUii METOJT PEeIICHUS
CUCTEMBI JIBYX YPaBHCHHM C ABYMS
NepPEeMEHHBIMH, METO/]T TIOJICTAHOBKU M METO/I
CJIOKCHHSI JUTSI PEIICHUSI CUCTEMBI JIBYX
ypaBHEHUH C IBYMS IEPEMEHHBIMH, OJTHO U3
KOTOPBIX HE SBISICTCS JTMHCHHBIM.

Pewams TexcToBBIC 331241, B KOTOPBIX
CUCTEMA JABYX YPaBHEHUH C ABYMS
NEPEMEHHBIMH SBIIAETCS MAaTEMAaTUYECKOM
MOJIENTBIO0 PEATTHHOTO TPOIIecca,

U MTHTEPIPETUPOBATH PE3YIbTAT PEIICHHUS
CUCTEMBI

[ToBTOpEenue n 1

CUCTeMaTH3aIus y4e0HOTO

MaTepHara.

I'naea 3
DJIeMeHThI MPUKJIATHON 21

MaTeMaTHKH
14 Marematnueckoe 3 IIpusooums npumepul.

MO/JICIIUPOBAHUE MaTEeMaTHYECKUX MOJIEIICH peaTbHbIX
15 [IpouieHTHBIE pacUETHI 3 chyauHﬁ‘;. TIPUKIIaHBIX 33713,

MPUOTVKEHHBIX BEJTMYHH; UCTIOJIb30BAHUS

16 [Tpubnuxénnnie 2
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Homep
naparpadga

Coaepixanue yueOHOT0
MaTepHaja

Koam
YeCcTBO
4acoB

XapakTepucTHKA OCHOBHBIX BH/I0B
AesiTeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JelCTBHIl)

BBIYMCIICHUA

17

OcHOBHBIE TIpaBHJIa
KOMOWHATOPUKH

18

YacToTa 1 BEpOsSITHOCTb
CIIy9aifHOTO COOBITUS

19

Knaccuueckoe OIpCACIICHUC
BEPOATHOCTH

20

HauanrnHble cBeneHUS
O CTAaTUCTHUKE

KonTponbnas padora Ne 4

KOMOMHATOPHBIX MPABUIJI CyMMBI U
MIPOU3BEICHUS;, CITyYaliHBIX COOBITHIHA,
BKJIIOYasl JOCTOBEPHBIE U HEBO3MOKHbIE
COOBITHS; OIIBITOB C PABHOBEPOSTHBIMU
HCXO0JaMU; MPEACTABIECHUS CTATUCTUYECKUX
JAaHHBIX B BUJE TAaOJIUII, TUarpaMm, rpauKoB;
HCI0JIb30BAaHUS BEPOATHOCTHBIX CBOMCTB
OKPYKAIOIIUX SIBJICHUM.

Dopmynuposamy:

onpeodeienus: a0COIIOTHOM MOTPEIIHOCTH,
OTHOCHUTEJIbHOM MOTrPEIHOCTH, TOCTOBEPHOIO
COOBITHS, HEBO3MOKHOTO COOBITHS;
KJIACCHUYECKOE OIpEeIeTICHUE BEPOSITHOCTH;
npasuia: KOMOMHATOPHOE MPABUIIO CYMMBI,
KOMOMHATOPHOE MPaBUJIO ITPOU3BEICHUS.
Onucwviéams 3TaIbl pElICHUS TPUKIAIHOM
3aJ1auH.

[TosicHATH 1 3anKMCHIBATH GOPMYITY CIOKHBIX
npoueHToB. [IpoBOAUTH MPOLIEHTHBIE PACUETHI
C HCIOJIb30BAaHUEM CIIOKHBIX MPOIICHTOB.
Haxooums TOYHOCTH IPUOIMIKEHUS 11O
TabnuIe MpuOIMKEHHBIX 3HAYCHU
Benn4MHbI. Mcronb30Barh pa3ianuHbie GopMbl
3anucu NpUOIMKEHHOTO 3HAYCHUS BETUYHUHBI.
OneHuBaTh MpUOTMHKEHHOE 3HAUCHHE
BEJIMUMHBI.

1Ipo6ooums ONBITHI CO CITyYaltHBIMU
ucxonamu. [osiCHATH 1 3anuchIBaTH GOpMyITy
HaXO0XJAEHUS YaCTOThI CIy4aifHOrO COOBITHSL.
OnuceIBaTh CTaTUCTUYECKYIO OLIEHKY
BEPOSTHOCTH CITy4ailHOr0 COOBITHSI.
HaxoauTh BEpOSTHOCTH CIIy4aliHOTO COOBITHUS
B ONBITAaX C PAaBHOBEPOSITHBIMU MCXO/IAMHU.
Onucvleams 3TaNbl CTATUCTUYECKOTO
uccinenoBanus. OGopmiATh HHGOPMALIKIO B
BuJIe TaOnuI U quarpamm. M3Bnekarsb
nH(}OpMALIHIO U3 TaOJIUI U IUAarPaMM.
HaxomuTh 1 IpUBOANUTE PUMEPHI
WCIOJIb30BAaHUS CTATUCTUYECKUX
XapaKTEPUCTUK COBOKYMTHOCTH JIaHHBIX:
cpelHee 3HaueHue, MoJia, pa3Max, MeJuaHa
BBIOOpKHU

[ToBTOpEenue n
cucreMaTu3anus yueOHoro
MaTepuana.
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Homep
naparpaga Koum XapakTepuCcTHKA OCHOBHBIX BU/10B
Coaepixanue yueOHOT0
MaTepuana 4eCcTBO AeATENLHOCTH y4eHHKa
4acoB (Ha ypoBHe y4eOHBIX JelCTBHIl)
|
I'nasa 4
Yucnosble 21
NOCJIe/I0BATEJIbHOCTH

21 UYucnosbie 2 Ilpusooumov npumepol.
I10CJIEI0BATENbHOCTH IIOCJIEZI0BATEIBHOCTEHN; YHCIIOBBIX

22 ApudmeTaecKas 4 nocneAOBaTenLHi)CTeﬁ, B H4ACTHOCTH
mporpeccas apI/I(i)MeTI/I‘:I'eCKOI/I U TEOMETPUYECKOU

IPOTrPECCHil; HCTIONb30BAHUS

23 CyMMma N epBBIX YICHOB 3 T10CJIEOBATENLHOCTEH B PEAIbHON KU3HU;
apu(pMeTHIECKOr 3aJla4, B KOTOPBIX pacCMaTpUBAaIOTCsI CYMMBI C
1porpeccnun OCCKOHEYHBIM YUCJIOM CJIaracMbIX.

24 TeoMerpuueckas 3 Onucwviéams: IOHATHE MOCIIEOBATEILHOCTH,
nporpeccus YJIeHa M0CJIEe10BaTEIbHOCTH, CIIOCOOBI

3a/laHus IOCTIE0BATEIbHOCTH.

26 CymMa N MepBbIX WICHOB 2 Buviyucasame 9neHBI TOCIE0BATEIbHOCTH,
reOMETPHICCKOH 3a/laHHOM (POpMYIIO N-ro YieHa Win
Hporpeccunu PEKYPPEHTHO.

27 Cymma OeckoHe4HOH 3 Dopmynuposams:
reOMeTPHYECKOi onpeodenenus. apuPpMETHIECKOI MPOTPECCHH,
IIPOrPeccHH, y KOTOPOii | q | FGOB:IeTpHHeCKOﬁ nmporpeccuu;
<1 c6oticmea 4JIeHOB T€OMETPUYECKON U

apupMeTHIeCcKOn Iporpeccuil.
Iosropenue n 1 3a0asams apuPMETHUECKYIO U
CHCTEMATH3aLlHs yIEOHOTO IEOMETPHYECKYIO POIPECCUH PEKYPPEHTHO.
MaTepuana.
3anucvisame 1 nosacusams GOpPMyIIbl 00IIETO
yjieHa apu(PMETHIECKON 1 TeOMETPUIECKOM
IIPOTPECCUIA.
3anucvieamov U 0oxkaszvigams: GOPMYIIbI
CYMMBI N TIEPBBIX YJICHOB aprU(PMETHIECKON 1
reoMeTpUUECKOl mporpeccuii; Gopmysl,
BBIPAKAIOIINE CBOMCTBA YWICHOB
apuMETUYECKON U TEOMETPUIECKOM
IIPOTPECCUIA.
Buviyucnams cymmy 6€CKOHEUHOM
reOMETPUUECKOM MPOrpeccuu, y KOTopoii | q |
< 1. IlpencraBnarh OECKOHEUHBIE
NepuoIndeckre ApoOH B BUE OOBIKHOBEHHBIX
Konrtponbnas padora Ne 5 1
IloBTOpPEHME
U CHCTEeMATH3ALHA 10
yuyeOHOro marepuajia
VYnpaxHeHus sl IOBTOpEHUs Kypca 9 9

KJ1acca
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Homep

naparpada
parpag Koumn XapakTepucTHKA OCHOBHBIX BU/I0B
Coaepixanue yueOHOT0
4eCcTBO AeATeJIbHOCTH YYeHUKA
MaTepuaa . N
4acoB (Ha ypoBHe y4eOHBIX JelCTBHIl)
|
KonTponbnas padorta Ne 6 1

I'eomerpus. 7 kiace
(2 gaca B Hexemo, Bcero 70 4acoB)

Homep
napar Koauu XapakTepucTHKA OCHOBHBIX BU/10B
ada Conep:xxanue yueOHOT0o
p €CTBO AeITeJIbHOCTH YYeHUKA
MaTepuaJa . .
4yacoB (Ha ypoBHe y4eOHBIX el cTBHII)
I'nasa 1
IIpocreiimme 15
reomerpuyeckue purypsl
U MX CBOMCTBA
1 Touku u npsimMbie 2 IIpusooums IpuMepbl T€OMETPUIECKHUX (QUTYD.
Onucvieams TOUKY, IPSIMYI0, OTPE30K, JI
2 OTpe30K u ero JyIiMHa 3 Y, HpAMYIO, OTp » Y,
yTOJL
3 JIyud. Yron. MU3mepenue yrios 3 Dopmynuposams:
4 CMe3KHBIE H BEpTHKATBHbIE YIITBI 3 onpeoeneHus: PaBHBIX OTPE3KOB, CEPEIUHBI
OTpEe3Ka, PACCTOSHUS MEXTY ABYMS TOUKAMH,
S eprien MKy IApHEIC IPSMbIC 1 JOTIOJIHUTEIBHBIX JTy4YeH, pa3BEPHYTOrO yIia,
6 AKCHOMBI 1 PaBHBIX YIJIOB, OMCCEKTPHUCHI YTJIa, CMEKHBIX U
BEPTHUKAIBHBIX YTJIOB, IEPECEKAOIINXCS
TloBTopenue n cucreMaTHsaLs 1 MPSIMBIX, IEPIICHIUKYISIPHBIX TIPSIMBIX,
y1ebHoro Marepuaa TIEPIIEHTUKYIIAPA, HAKIIOHHOMN, PACCTOSHHUS OT
KonTponbnast pabota Ne 1 1 TOYKH JI0 TIPAMOIA;

ceoticmea: PACIoNIOKEHHs TOUEK Ha MIPSIMOH,
U3MEPEHUS OTPE3KOB U YIJIOB, CMEKHBIX U
BEPTUKAIIBHBIX YIJIOB, NEPICHAUKYIISAPHBIX
MIPSIMBIX; OCHOBHOE CBOMCTBO MPSIMOM.
Knaccugpuyuposampo yriel.

Lloka3vieams: TEOPEMBI O MEPECEKAOIIMUXCS
IIPSIMBIX, O CBOMCTBAX CMEKHBIX U
BEPTUKAIBHBIX YIJIOB, O €IMHCTBEHHOCTH
MPSIMOM, IEPIIEHIUKYJIIPHON JaHHOU (Cily4aH,
KOTI'/Ia TOYKa JISKUT Ha TaHHOU MPsIMOH).
Haxooums nnuHy oTpeska, TpajlyCHyI0 Mepy
yTJIa, UCTOJIb3YSl CBOMCTBA X U3MEPEHUM.
H306pasxcams ¢ TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB FreOMeTpHUecKue (QUrypsl:
OTPE30K, JIy4, YIOJl, CMEKHbIE U BEPTUKAIIbHbBIE
YTJIbI, IEPIIEHAUKYIISIPHBIE MTPSIMBIE, OTPE3KU U
Jy4Hu.
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Homep
napar
paga

Copepxanue yueOHOTO
MaTepuaJja

Koaunu
€CTBO
yacoB

XapakTepucTHKAa OCHOBHBIX BH10B
AeATeTbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIH)

HO}ZCH}ln’Ib, 4TO TAKOC aKCruoma, OImpeaAciICHUC.
Pewamo 3aJa4Md Ha BBIYMCICHUEC U
A0Ka3aTCJIbCTBO, ITPOBOIA HGO6XOI[I/IMBIG
JA0Ka3aTCIbHBIC paCCYKACHUA

I'naga 2
TpeyrojbHukH

18

PaBHbIe TpeyronsHUKU. BoicoTa,
MeJuaHa, OMcceKTpuca
TpeyrojbHUKa

IlepBbIil 1 BTOPON IIPU3HAKH
paBEHCTBA TPEYTOJbHUKOB

PaBHOOEIpeHHBIN TPEYTrOJIBHUK
U €ro CBOMCTBa

10

[Tpu3naku paBHOOEAPEHHOTO
TpeyrojbHUKa

11

Tpetuit npu3Hak paBeHCTBA
TpeyrojJbHUKOB Teopembl

HOBTOpGHI/Ie H cCucreéMaTu3anus
yqe6Hor0 Marcpurajia

12

KonTponbnas padota Ne 2

Onucvléams CMBICI IOHSATUS «PaBHbIE
¢urypsm». [IpuBOAUTH TPUMEPHI PABHBIX
buryp.

H306pascams 1 HAXOAUTH HA PUCYHKAX
PaBHOCTOPOHHHE, PaBHOOEAPEHHBIE,
IPSIMOYTOJIHBIE, OCTPOYTOJIbHBIE,
TYHOYTOJIbHBIE TPEYTOJIbHUKHU U X 3JIEMEHTHL.
Knaccugpuyuposame TpeyroabHUKH 1O
CTOpOHAaM U yrjam.

Dopmynuposamy:

onpeoeieHus; OCTPOYTOJIbHOTO,
TYNOYTOJIbHOTO, IPSIMOYT'OJILHOTO,
paBHOOEAPEHHOTO, PABHOCTOPOHHETO,
Pa3HOCTOPOHHET0 TPEYTOJIbHUKOB;
OHMCCEKTPUCHI, BEICOTHI, MEHAHbBI
TPEYTrOJbHUKA; PABHBIX TPEYTOJIbHUKOB;
CEepPEeIMHHOIO MEePIEeHIUKYIISpa OTPE3Ka;
MepUMEeTpa TPEYroJbHUKA;

ceolicmea: paBHOOEIPEHHOTO TPEYTOJIbHUKA,
CEpEeMHHOrO MEPHEeHINKYJIIIpa OTPe3Ka,
OCHOBHOT'O CBOWCTBA PABEHCTBA
TPEYTrOJIbHUKOB;

NPU3HAKU. PABEHCTBA TPEYTOJIbHUKOB,
PaBHOOEPEHHOTO TPEYTOJIbHUKA.
/loka3vieams TEOPEMBIL: O €TUHCTBEHHOCTU
MIPSIMOM, IEPIIEHIUKYIIPHON JaHHOH (cityuai,
KOTJ]a TOYKA JIEKHUT BHE JAaHHOM MPSIMON); TpH
MIpU3HAKa PaBEHCTBA TPEYT'OJbHUKOB;
NPU3HAKU PAaBHOOEIPEHHOTO TPEYTOJIbHUKA;
TEOPEMBI O CBOMCTBAX CEPEINHHOIO
NePIIEHAUKYIIApa, PAaBHOOESIPEHHOTO U
PaBHOCTOPOHHETO TPEYT OJIbHUKOB.
Paszvsachams, 4TO Takoe TEOpEMa, ONUCHIBATh
CTPYKTYpy TeopeMbl. OOBSICHATh, KaKyto
TEOopeMy Ha3bIBalOT 0OpaTHOU JaHHOMU, B UEM
3aKJIF0YAeTCsl METOJ] I0Ka3aTeabCTBA OT
npotuBHoOro. [IpuBoauTs NpuMepsl
WCIOJIb30BAaHUS ATOTO METO/1a.

Pematp 3a1aun Ha BBIYHMCIIEHUE U
JI0Ka3aTeJIbCTBO

I'naea 3

16
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Homep

napar Konnu XapakTepucTHKAa OCHOBHBIX BH10B
paga Conepianue yuesuoro eCTBO AeATeJIbHOCTH YYEeHUKA
MaTepuaJia N .
4acoB (Ha ypoBHe y4eOHBIX AelCTBHIH)
IHapajuieabHbie npsiMbie. CymMma yrijioB
TpeyrojbHUKa

13 [TapannenbHbie npsMbIe 1 Pacnosznasame Ha yepTexax napajaieibHble

14 [Tpu3Haky napasuieaIbHOCTU 2 HPAMBIC. .

IpAMEX N306paxaTh ¢ MOMOIIBI0 TUHEHKHU U
yroJIbHUKA [1apaljIesIbHbIE MIPSIMBIE.

15 CrolicTBa mapamienbHbIX 3 Onucwviéams yribl, 00pa3oBaHHbIC TPU
IPSIMBIX MEPEeCceUEHUH IBYX MPSMBIX CEKYILEH.

16 CyMMa yriioB TpeyrojibHMKa 4 Dopuyruposam:

onpedeneHus: APAIIEIbHBIX NPSAMBIX,
17 IIpAMOYTONBHBIN TPEYroIbHUK pacCTOSIHUSL MEXKTY TTapajijieIbHbIMU
18 CBoiicTBa IPAMOYTOILHOTO 2 IPSIMBIMH, BHEILIHETO yrila TPEYroJbHUKA,
TpeyrobHUKA THITOTEHY3bI 1 KaTeTa;
ceoticmea. TIapajyieNbHbIX MPSMBIX; YTJIOB,

TloBTopenue 1 cucTeMaTH3aUs 00pa30BaHHBIX MPH TIepeCcEYEHUH

y"ebHoro Marepuarna NapauIeNbHBIX TPAMBIX CEKYIIEN; CYMMBI YJIOB

KouTpobHas pabota Ne 3 1 TPEYTroJbHHUKA; BHEIIHETO yIiia TPEYroJbHUKA;
COOTHOILIEHUI MEXy CTOPOHAMU U yIilaMu
TPEYTroJIbHHUKA; TPSIMOYTOJILHOTO
TPEYroJbHUKA; OCHOBHOE CBOMCTBO
napauieTbHBIX IPSIMBIX;
NPU3HAKU. TIAPAIIIEIIBHOCTH MPSAMBIX,
paBEHCTBA MPSMOYTOJIbHBIX TPEYTrOIbHUKOB.
/Jloka3vleams: TEOPEMBI O CBOICTBaX
napasuieTbHBIX MPSIMBIX, O CYMME YTTIOB
TPEYroJbHUKA, O BHEIIHEM yTJIe
TPEYroJbHUKA, HEPABEHCTBO TPEYTOJbHUKA,
TEOpPEMBI O CPAaBHEHUU CTOPOH U YIJIOB
TPEYroJibHUKA, TEOPEMBI O CBOMCTBAX
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, PU3HAKU
napasuieTbHBIX MPSIMBIX, PABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
Pewamyp 3anaun Ha BEIYKCICHHUE U
JI0Ka3aTeJIbCTBO

I'nasa 4
OKpy:KHOCTb M KpYT. 16
I'eomeTpuyeckue nocrpoeHust

19 ['eomeTpruyeckoe MECTO TOUEK. 2 llosachsams, 4TO TaKoe 3ajja4a Ha IOCTPOEHUE;
OKpY>XKHOCTb U KPYT reomerpuueckoe Mecto Touek (I'MT).

20 Hekoropsie cBolicTBa 3 Hpusoauts mpumeper I'MT. .
oxpyxEocTH. Kacatemsaas K H306pasicams Ha pUCYHKaX OKPYKHOCTB U €€
OKPYKHOCTH JJIEMEHTBHI; KacaTeJIbHYI0 K OKPYKHOCTH;

OKPY’KHOCTb, BIMCAHHYIO B TPEYTOJIbHUK, U

21 OrnicanHast ¥ BIIMCaHHAS 3 OKPY>HOCTb, OITUCAHHYIO OKOJIO HETO.
OKPYKHOCTH TPEYTOJIbHUKA OnuceiBaTh B3aMMHOE PACIIOJIOKEHNE

22 3ajaun Ha IOCTPOEHUE 3 OKpYXHOCTH 1 MPAMOH.
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Homep
napar
paga

Copepxanue yueOHOTO
MaTepuaJja

Koaunu
€CTBO
yacoB

XapakTepucTHKAa OCHOBHBIX BH10B
AeATeTbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIH)

23

Meroz reoMeTpu4eCKUX MECT
TOYEK B 3a/1a4ax Ha MOCTPOEHUE

[ToBTOpeHue u cucremMaTu3anus
yueOHOro Marepuasia

Kontponbnas padora Ne 4

Dopmynuposamy:

onpeoeneHus; OKPY>KHOCTH, Kpyra, UX
3JIEMEHTOB; KacaTeIbHON K OKPYKHOCTH;
OKPY’KHOCTH, OIIUCAHHOW OKOJIO
TPEYTrOJbHUKA, U OKPYKHOCTH, BIMCAHHOW B
TPEYTOJIbHUK;

ceoticmea: CepPEeIUHHOrO MEPIEHIUKYIISIpa KaKk
I'MT; 6uccekrpucs yria kak ' MT;
KacaTeJIbHOU K OKPYKHOCTH; THAMETpa U
XOPp/Ibl; TOYKHU [IEPECCUCHUS CEPEINHHBIX
NEPIEHIUKYIISIPOB CTOPOH TPEYTOJIbHUKA;
TOUKH IepeceueHusi OUCCEKTPUC YTIIOB
TPEYTOJIbHUKA;

NpU3HAKY KacaTeIbHOM.

loxazvieamsb: TEOPEMBI O CEPEAUHHOM
HEPIICHIUKYIISAPE U OUCCEKTPUCE yIiia KaK
I'MT;

0 CBOMCTBaxX KacaTeiabHOW; 00 OKPYKHOCTH,
BIIMCAHHOW B TPEYTOJIbHUK, OIIMCAHHOM OKOJIO
TPEYroJIbHUKA; IPU3HAKU KacaTeIbHOM.
Pewams 0CHOBHBIE 321241 HA ITIOCTPOEHUE:
NOCTPOEHUE yIJia, PABHOI'O JaHHOMY;
IIOCTPOEHUE CEPEIUHHOTO IEPIICHNKYIISIPA
JAHHOTO OTPE3Ka; MOCTPOEHUE MPSAMOH,
MPOXOSIIECH Yepe3 JaHHYIO TOUKY U
NEPIEHANKYJIAPHON JAaHHOW NPAMOMU;
MIOCTPOEHHE OUCCEKTPUCHI TAaHHOTO YIJIa;
IIOCTPOEHUE TPEYTOJIBHUKA 10 JBYM CTOPOHAM
U YIIIy MEKJ1Y HUMH; TI0 CTOPOHE U IBYyM
NPUIESKALUM K HEH yriiam.

Pemats 3amaun Ha noctpoenne meroaom ['MT.
Cmpoumb TpEyroibHUK 110 TPEM CTOPOHAM.
Pewamo 3anaun Ha BEIYHCIICHHE,
JI0Ka3aTeNIbCTBO U IIOCTPOCHUE

O06o00menne
U CUCTeMaTH3alus
3HAHUM yYalIUXCH

VYrpaxHeHus Uil IOBTOPEHUS Kypca 7

KJ1accCa

Konrponsnas padora Ne 5
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I'eomerpus. 8 kiaacc
(2 gaca B Hexemo,Bcero 70 yacon)

Homep
naparp Koumu | XapakTepucTHKAa OCHOBHbBIX BH/I0B AeATEILHOCTH
ada Copnepxanue yueOHOT0O
€CTBO Y4eHUKA
MaTepuaa . .
4acos (Ha ypoBHe yueOHbIX el cTBHIl)
I'nasa 1 29
YeTbIpéxyrobHUKH
1 YeThIpEXYroJIbHUK U €T0 2 llosachams, 4TO Takoe YEThIPEXYroabHUK. ONUCHIBATH
3JIEMEHTBI JIEMEHTHI YEThIPEX YT OJIbHUKA.
Pacnosnasams BbINyKIIbIE U HEBBITYKIIbIE
2 [Tapamnenorpamm. 2 i y YK
. YeThIPEXYTOJIbHUKU.
CaoiicTBa
H306pascams 1 HAXOAUTH HA PUCYHKAX
napasiesorpaMma )
YeTHIPEXYTOIFHUKN PAa3HBIX BUJIOB M UX DJIEMEHTHI.
3 [MpusHaku 2 Dopmynuposame.:
napajuiejiorpamMma onpeodenieHus: MapajljiesorpaMma, BbICOTHI
4 TIpAMOYTOTBHUK 2 NapajUIeNorpaMma; PAMOYToIbHUKa, pomba,
KBaJlpaTa; CpeiHel JIMHUU TPEYTrOJIbHUKA; TPAIELUH,
Pom0 2 BBICOTHI TpareLuy, CpeJHeH JMHUN Tparneluy;
6 Keazpar 1 LEHTPAJIbHOTO yrjla OKPY>KHOCTH, BIIMCAHHOTO yIja
OKPY’>KHOCTH; BIMCAaHHOTO ¥ OITMCAHHOTO
Kontponsnas padora Ne 1 1 YeTBIPEXYTOIbHUKA;
7 CpenHsst TMHUA 1 ceolicmea: TapajuleJorpaMmma, IpsMoyroibHUKa,
TpeyrojabHuKa p0M6a, KBagpara, CpCaHux JIMHU N TPEYroJIbHUKa
U Tpareuuy, BIMCAaHHOTO yIJja, BIUCAHHOTO U
8 Tpanenus 4 N i
OINMCAHHOTO YEThIPEXYTOJIbHUKA;
9 IlenTpanbpHble U BIIMCAHHbBIE npusHaxku: MapajieaorpaMmma, IpsMoyroibHUKa,
YTJIBI pomOa, BOMCAaHHOT'O U ONHCAHHOTO
YeThIPEXYTOJIbHUKA.
10 BrnucanHnble 1 onvcaHHbIe 2 peXyT
N /loka3vlieams: TEOPEMBI O CyMME YTJIOB
YeThIPEXYTOIbHUKU N .
YeThIPEXYTOJIbHUKA, O TPATyCHONU Mepe BIMCAHHOTO
KontposnbHas pabora Ne 2 1 yIJia, 0 CBOWCTBAX W MPHU3HAKaX MapajuieiorpaMma,
IpSMOYTOJIbHUKA, poMOa, BIUCAHHOTO M OMMCAHHOTO
YETBIPEX YT OJIbHUKA.
Ipumensmob N3ydeHHBIE ONPEEeNICHHs, CBOMCTBA
Y IPU3HAKU K PELIEHUIO 3aa4
I'naga 2 16
Ioxo0Oue TpeyroibLHUKOB
11 Teopema ®aneca. Teopema 6 Dopmynuposamu.:
0 MPOTOPLHOHAIBHBIX onpeodeneHue MTOJOOHBIX TPEYTOJIbHUKOB;
OTpe3Kax ceolicmea: MeUaH TPEyroJibHUKA, OUCCEKTPUCHI
TPEYroJbHHUKA, MIEPECEKAIOIIUXCS XOP/, KacaTelbHON
12 [Tomo6HBIE TPEYTONBHUKH 1 peyr o p m pA,
U CEKyILEH;
13 | IepBslii Ipu3HAK MOA00Ms S npusHaxy Nogo0Hs TPEYTOIbHUKOB.
TPEYroJIbHUKOB lokazvieamy:
14 Bropoii i TpeTHii MpH3HAKH 3 meopemb: daiteca, 0 HpOHOpHI/IOHaHgHBIX OTpe3Kax,
TO06HS TPEYTOTBHHKOB 0 CBOMCTBaxX Me/MaH TPEYTrOJIbHUKA, OUCCEKTPUCHI
TPEYroJbHUKA,;
KonTtponbHas pabora Ne 3 1

ceolicmea. MEPECCKAIIINXCA XOp A, KacaTelIbHOM
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Homep
nraparp Konny | XapakTepucTHKa OCHOBHBIX BUJ0B e TeJIbHOCTH
ada Copnepxanue yueOHOT0O
€CTBO y4eHUKA
MaTepuaa " "
4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
U CEKYLIEH;
NpU3HaKu MOA00US TPEYTrOJIbHUKOB.
IIpumenamo n3y4eHHbIE ONIPENEICHMS, CBONCTBA
Y NIPU3HAKY K PELICHUIO 3a/1a4
I'naga 3
Pemienue npsiMmoyroJibHbIX 14
TPeyroJbHUKOB
15 Mertpuueckue 1 Dopmynuposamy:
COOTHOILIEHUS onpeodenenus. CUHYyCa, KOCUHYCa, TAHT€HCa,
B IIPSIMOYTOJIBHOM KOTaHI'€HCa OCTPOro yria NpsMOYIroJIbHOTO
TPEyroJbHUKE TPEYroJbHUKA,;
ceoticmaéa. BBIPAXAaIOINE METPUUECKUE
16 Teopema [Tudaropa 5 P i P
COOTHOILIEHUS B IPSIMOYI'OJIbHOM TPEYTOJIbHUKE U
Konrposnenas pabora Ne 4 1 COOTHOIICHHUS MEK/Ty CTOPOHAMHU U 3HAYCHUSIMH
17 TpUrOHOMETpHYECKe 3 TPUTOHOMETPUUYECKUX (PYHKLUH B MPSIMOYTOJbHOM
(yHKIIME 0CTpOro yria ;peyronLHHKe.
HPSAMOYTOIBHONO anucvléams TPUTOHOMETPHUECKUE (POPMYIIBI,
TPeyrobHuKa BBbIpaXaroIIle CBA3b MEXY TPUTOHOMETPUUECKUMU
(GYHKLIMAMU OJJHOTO M TOTO e OCTPOro yria.
18 Pemenue npsAMOYrobHEIX 3 Pewams npsiMOYTroJIbHBIE TPEYTOJIBHUKHU.
TpEYroJIbHUKOB Jokazvieams.
KourponsHas paGora Ne 5 1 meopemy 0 METPUUECKUX COOTHOLIEHMSIX B
IpSMOYTOJIBHOM TpeyrojibHuke, Teopemy Iludaropa;
@opmynsi, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC OJJTHOT'O U TOT'O YK€ OCTPOro yria.
Bv1600ums 0CHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO U 3HAYEHMs CHHYCA, KOCUHYCa, TAHT€HCa
1 KoTaHreHca jiis yrioB 30°, 45°, 60°.
IIpumenamo U3y4eHHBIE ONPEACIECHUS, TEOPEMBI
1 (GOpMyJIbI K pELICHHIO 3a7a4
I'nasa 4
MHOroyroJibHuKH. 10
IInomaab MHOTOYroJibHUKA
19 MHOroyrojabsHuKu 1 Tlosicname, 4TO TaKoe IUIOIIAAb MHOTOYTOJIbHUKA.
OnuceIBaTh MHOTOYT'OJIbHUK, €TI0 3JIEMEHTHI;
20 [MousiTre momaau 1 yr ’ ’
BBIITYKJIBIE U HEBBIMTYKJIbIE MHOTOYTOJIbHUKH.
MHOT'OYTI'OJIbHUKA.
N3006paxaTh 1 HAXOUTH HA PUCYHKAX
[Inomane mpsAMOYroJIbHUKA
MHOT'OYT'OJIbHUK U €0 3JIEMEHTBI; MHOTOYT'OJIbHUK,
21 [nomas 2 BIIMCAHHBIN B OKPY>KHOCTb, U MHOTOYTOJIbHUK,
napajnejiorpaMmma OIMCAHHBIN OKOJIO OKPYKHOCTH.
22 I[Tnomaas TpeyroasHUKa 2 Dopuyruposam.
onpeodenenus. BINCAHHOTO M OMHCAaHHOTO
23 Ilnomanp Tpanenuu 3 MHOI'OYTOJIbHHKA, IUIOIIA I MHOTOYTOJIbHUKA,
KoutposbHas paGota Ne 6 1 PaBHOBEIMKHX MHOTOYT'OJIbHUKOB;

OCHOBHbLE CBOUCMBA IIomaanu MHOIOyroJIbHHKa.
,ZZOKCIS’bl@Cln’Ib.' TCOPCMbI O CYMMC YI'JIOB BBIITYKJIOT'O
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Homep
nraparp Konny | XapakTepucTHKa OCHOBHBIX BUJ0B e TeJIbHOCTH
ada Copnepxanue yueOHOT0O
€CTBO y4eHUKA
MaTepuaa " "
4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
n-erJIBHI/IKa, IIomaau nmpaMoyrojbHuKa, rjionain
TPEYroJbHUKA, IJIOMIAN TPAMCLUH.
Ipumenamo U3y4eHHbIE ONPEAEIEHUS, TEOPEMbI
1 GOPMYJIBI K pEeLLICHHIO 3a/1a4
IloBTOpEHUE
U cHcTeMaTH3alus 8
y4eOHOro marepuaJja
VYpaxHeHus Uil IOBTOPEHUS Kypca 7
8 Kitacca
1

KonrponsHas padora Ne 7
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I'eomeTpus. 9 kiaacc
(2 yaca B Henenmo, Bcero 70 4acoB)

Home
p Koanu XapakTepucTHKa OCHOBHBIX BU/10B
napa Conepxanne yae6roro €CTBO AesiITeJIbHOCTH YYeHUKA
rpag Marepuaia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHI)
a
I'naga 1 17
Pemenne TpeyroJibHMKOB
1 Cunyc, KOCUHYC, TAHTE€HC U 2 Dopmynuposamy:
KOTQHT€HC yTja OT 0 xo 180° onpeoeneHus: CHHYCa, KOCHHYCa, TAHI'CHCA,
2 Teopema KOCHHYCOB 4 KOT&}HreHca yrina ot 0 mo 180 }
CB01icmaB0 CBS3U JUIMH TUaroHajiei u CTOPOH
3 TeopeMa CHUHYCOB 3 rapaujiejgorpamma.
4 Pellietue TPeyroabHIKOB 2 Dopmynuposams 1 Pa3bsCHATH OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIeCTBO. BrIunciaTh
5 DopMyIBI 11 HAXOXKICHHS 4 3HaYCHHUE TPUTOHOMETPUUECKON (DYHKIIMH yTiia
[omaan TpeyroJibHuKa M0 3HAYEHUIO OJIHOM U3 €ro 3a/IaHHbIX (QYHKIUH.
KouTponbsHas padota Ne 1 1 Dopmynuposams U JOKa3bIBaTb TEOPEMBI:
CHUHYCOB, KOCUHYCOB, CJI€JICTBUS U3 TEOPEMBI
KOCHHYCOB M CHHYCOB, O TUIOIIa/IX OMUCAHHOTO
MHOTOYTOJIbHHKA.
3anucvléams 1 1OKa3bIBATH (POPMYJIBI IS
HAXO0X/ICHUS TUIONIA/IU TPEYroJbHUKA, PAInyCOB
BIIMCAHHOW U OIMCAHHON OKPYKHOCTEMN
TPEeyroJbHHKA.
Ipumensamo u3y4eHHbIE ONIpEAEIECHUS, TEOPEMbI
U GOpPMYITBI K PEIICHUIO 3a/1a4
I'nasa 2 10
IIpaBuiIbHBIE MHOTOYIOJILHUKHA
6 [IpaBuibHbBIE 4 lloacnsams, 4TO TaKOe LEHTP U LIEHTPAIbHBII
MHOT'OYTOJIbHUKH U HX yroJ NPaBUJIBHOTO MHOTOYTOJIbHUKA, CEKTOP U
CBOICTBA CETMEHT Kpyra.
7 JInvHa OKpYKHOCTH. 4 Popamymuposams:
Tnomazs kpyra onpcfdeﬂeyue MPaBUILHOTO MHOTOYTOJIbHUKA;
€6801icmea MPABUIBHOTO MHOTOYTOJIbHHKA.
[ToBTOpEHME M 1 Jloka3vieamsb CBONCTBA MPABUIIBHBIX

CHCTeMaTH3alus y4eOHOTOo
Marepuaia.

MHOTOYTOJIbHUKOB.
3anucvleame 1 pa3bICHITH (POPMYIIBI ATUHBI
OKPY>KHOCTH, IJIOIAIAHN KpyTa.

3anucvlieams 1 10Ka3bIBATh (YOPMYIIBI ITTHHBI
JYTH, TUIOILAIN CEKTOpa, (OPMYIIBI JUIs
HAaXOXJEHUS paJINyCOB BIIMCAHHOM U OMMCAaHHON
OKPY>KHOCTEH MPaBUIBHOIO MHOTOYTI'OJIbHUKA.
Cmpoumbs ¢ TOMOIIBIO HUPKYJIS U IMHEUKU
IIpaBWIbHBIE TPEYTOJIbHUK, YETBIPEXYTOJIbHUK,
LIECTUYTOJIbHUK.

IIpumenamo U3y4eHHBbIE ONPEAEIEHUS, TEOPEMBI
1 GOPMYIIBI K pEIIEHUIO 33134
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Home

Y Komnu XapaKkTepucTHKA OCHOBHBIX BH/I0B
mana Coaepixanue yueOHOT0
p €CTBO AeATeTbHOCTH YYeHHKA
rpad Marepuaia N .
p 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIH)
a
KonTponbhas padora Ne 2 1
I'naBa 3
JlekapToOBbI 12
KOOPAMHATHI HA MJIOCKOCTH
8 PaccrosiHue Mmexay aByms 3 Onucvléams NIPSIMOYTOJIbHYIO
TOYKaMH C 33JaHHBIMU CHCTEMY KOOPJUHAT.
koopanHaTamu. KoopauHatel Dopmynuposams. ONpeaeIcHUE
CeperHbI OTpE3Ka ypaBHEHHS (DUTYPBI, HEOOXOAUMOE U
OCTaTOYHOE YCIIOBHSI
9 VYpaBHeHue GUrypsi. 3 1 y
MapajyieIbHOCTU ABYX MPSIMBIX.
YpaBHEHHE OKPYKHOCTH
3anucwvieamov 1 10Ka3bIBaTh (HOPMYIIbI
10 | YpaBuenue npsamoi 2 PacCTOSIHUS MEXY ABYMSI TOUKAMH,
11 | YriioBoit kodbdurment 2 KOOpJMHAT CEePeUHbI OTPE3Ka.
npsMoit <Bw600uﬂuzypaBHeHHGOKPymHOCTH,
o0111ee ypaBHEHUE MPSIMOH,
ypaBHEHHE TPSIMOM C YTIIOBBIM
[ToBTOpEHME U 1 K03(pUIHEHTOM.
cucTeMaTu3alus yueoHoro Hoxazeieams HEOOXOUMOE U
Mmarepualia. A0CTAaTOYHOC YCJIOBHUC
NapayIeIbHOCTH JIBYX TPSMBIX.
IIpumensimob N3y4eHHBIE OIIPECIICHUS, TEOPEMbI
1 (GOpMYJIbI K PELICHHUIO 3a/1a4
KontponbHas padora Ne 3 1
I'naBa 4.Bexmoput 15
12 | [lonsTue BekTOpa 2 Onucvieamsb TIOHATUS BEKTOPHBIX U CKAJSIPHBIX
BeJIMYMH. WIrocTprpoBaTh NOHATHE BEKTOpPA
13 | KoopauHatsl BekTOopa
Dopmynuposamy:
14 | CnoxeHne v BEIYUTAHUE 4 onpeodenenus: MOIYJIs BEKTOPA, KOJUIMHEAPHBIX
BEKTOPOB BEKTOPOB, PABHBIX BEKTOPOB, KOOPAWHAT
15 | YMHOKeHHe BeKTOpa Ha 3 BEKTOpa, CyMMbI BEKTOPOB, Pa3HOCTH BEKTOPOB,
S — MIPOTHBOIOJIOKHBIX BEKTOPOB, YMHOKECHUS
BEKTOpa Ha YUCIIO, CKAJSIPHOTO MPOU3BEACHNUS
16 | CkanspHoe npou3BeICHUE 3

BEKTOPOB

BEKTOPOB;
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Coaepixanue yueOHOT0
MaTepuaJja

Koanu
€CTBO
4acoB

XapakTepucTHKAa OCHOBHBIX BH10B
AeATeTbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIH)

[ToBTOpEHUE N
cucTeMaTu3anus yyeOHoro
MaTepuara.

c60lcmea: PaBHBIX BEKTOPOB, KOOPAUHAT
paBHBIX BEKTOPOB, CII0KEHUS BEKTOPOB,
KOOpJMHAT BEKTOPA CYMMBbI U BEKTOpa Pa3HOCTH
JIBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB,
YMHOXEHHS BEKTOpA Ha YUCII0, CKAISIPHOTO
IPOM3BE/IECHUS JIBYX BEKTOPOB,
MEPIEHIUKYIAPHBIX BEKTOPOB.

Lokazvieams TEOPEMBL: 0 HAX0XKIEHUH
KOOpJUHAT BEKTOpA, 0 KOOPAUHATAX CYMMbI U
Pa3HOCTH BEKTOPOB, 00 yCIOBUU
KOJUIMHCAPHOCTH ABYX BCKTOPOB, O HAXOXKACHHUU
CKaJIIPHOT'O IIPOM3BEIEHUS JIBYX BEKTOPOB, 00
YCJIO0BUM NCPICHAUKYIAPHOCTH.

Haxooums xocuHyC yrila MeXIy ABYMS
BEKTOPAMH.

IIpumensimob N3y4eHHBIE OIIPECIICHUS, TEOPEMbI
1 (GOpMYJIBI K PELICHHUIO 3a/1a4

KonTponbnas padotaNe 4

I'naBaS.I'eomeTpuyeckuenpeodpaszo

BaHUA

11

17

JIBrokenue (epeMerieHme)
¢burypsl. [lapannensHbiii
IIEPEHOC

IIpusooums ipuMepsI peodpazoBanus Guryp.
OmnwuceiBath peodpazoBanus GuUryp:
napajuleNbHbIN IepeHoc, 0ceBasi CAMMETPUS,
[IEHTpaJibHasi CHMMETpPHS, TOBOPOT, FTOMOTETHS,
noaobue.

Dopmynuposams.

onpedeneHus: IBUKEHUS; PABHBIX QUIYp; TOUYEK,
CUMMETPUYHBIX OTHOCHUTEJIBHO MPSIMOM; TOUEK,
CUMMETPHUYHBIX OTHOCHTEIIEHO TOUKH; (UTYPHI,
UMeIoIel 0Ch CUMMETPUH; (PUTYpBI, UMEIOIIEeH
LEHTP CUMMETPUH; ITOT00HBIX (pUryp;
ceolicmea: IBUXKEHUS, TapaJljIeIbHOTO
IIepeHoca, 0CEBOM CUMMETPHUH, EHTPAIBHON
CUMMETPUH, IOBOPOTA, TOMOTETHH.
/Jloka3vleams TEOPEMBI: O CBOMCTBAX
NapajIeIbHOTO MIEPEHOCA, OCEBOM CUMMETPUH,
LEHTPAJILHOW CHMMETPUH, TTIOBOPOTA,
TrOMOTETHH, 00 OTHOILIEHUH TUIOLIa1ei
MOI00HBIX TPEYTOJIbHUKOB.

IIpumensamo U3y4eHHBIE ONPEAEIEHUS, TEOPEMBI
1 (GOpMYIIbI K pEeLIeHHIO 3a7a4

18

OceBas u LeHTpaJIbHAA
CUMMETPUH.

19

[ToBopor

20

I'omoretus. [logobue duryp
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Home

Y Komnu XapaKkTepucTHKA OCHOBHBIX BH/I0B
mana Coaepixanue yueOHOT0
p €CTBO AeITeJIbHOCTH YYeHUKA
rpad MaTepuaJia N .
p 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIH)
a
[ToBTOpEHUE M 1
cUCTeMaTu3anus yaieOHOro
MaTepuaa.
KonTponbnas padora Ne 5 1
IloBTOpEHUE H 5
cucTeMaTH3alus y4eOHoro
MaTepuaJa
YnpaxHeHus 1715 TOBTOPEHUS 4
Kypca 9 kiacc
Kontponbnas padota Ne 6 1
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