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Ilnanupyemoie pezyromamot uzyuenus yueonozo npeomema

N3yuenne MaTeMaTUKU B OCHOBHOM IIKOJIE€ JA€T BO3MOYKHOCTb OOYYaroIMMCS 1OCTUYb
CIIEYIOIINX PE3YIbTATOB PA3BUTHS:

1. auunocmmuwie pezynomamor:

1) BocmuTaHHWE POCCUICKOM IpaKAAHCKOW MIEHTHMYHOCTU: NATPUOTH3MA, YBAKEHUS K
OteuecTBy, MPOLUIOE U HACTOsIIEE MHOIOHAllMOHAIBHOrO Haponaa Poccuu; oco3HaHue cBoei
THUYECKON NPUHAJUIEKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIBTYPhl CBOETO HApOJAa, CBOET0 Kpas,
OCHOB KYyJbTYPHOTO HacjeIusi HapoJoB Poccuu M yernoBeyecTBa; yCBOGHUE T'YMaHUCTHYECKUX,
JEMOKPATUYECKUX U TPAJUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAILHOT'O POCCHIICKOTO 00IIEeCTBa;
BOCIIUTaHHE YyBCTBA OTBETCTBEHHOCTH U jouira nepes Poaunoii;

2) dopMHpOBaHUE OTBETCTBEHHOTO OTHOWICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH,
00yyaroIuxcsi K CaMOpPa3BUTUIO M CaMOOOPa30BaHUIO Ha OCHOBE MOTHBALMM K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHHIO JalbHEHWINEH WHAMBHIYAIbHON TPAaeKTOPUHU
oOpa3oBaHus Ha Oa3e OPUEHTHPOBKU B MUpe npodeccuil 1 npodeccuoHaIbHbIX NPEANOYTEHHH,
c y4€TOM YCTOWYMBBIX IIO3HABATEILHBIX HHTEPECOB, a TAaKKe Ha OCHOBE (HOPMHUPOBAHHSA
YBaKUTEJIBHOTO OTHOLLIEHUS K TPYZY, Pa3BUTHS OIbITA yYacTUs B COLUAIBHO 3HAYMMOM TPYAE;

3) dopmupoBaHHE MLEITOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAyKM M OOLIECTBEHHOW MPAKTUKM, YYUTHIBAIOILIEIO COLHUAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000Opa3ue COBPEMEHHOTO0 MUPA;

4) ¢popmMHpoBaHHE OCO3HAHHOI'O, YBAKUTEIBHOTO M J0OPOKEIATEIILHOTO OTHOLIEHUS K
JpYrOMy 4YelOBEKY, €ro MHEHMIO, MHUPOBO33PEHUIO, KYIbTYpPE, S3bIKY, BEpE, TPakJIaHCKOH
HO3ULIMHU, K UCTOPUH, KYJIBTYpe, PEIUTUH, TPAJULMIM, s3bIKaM, LIEHHOCTAM HapoJioB Poccuu u
HapoJ0B MHpa; TOTOBHOCTH M CIOCOOHOCTH BECTH AHAJIOT C JPYTMMH JIIOJAbMHM U JAOCTUIATh B
HEM B3aMMOIIOHUMAaHUS;

5) ocBO€HHME COLMATIBHBIX HOPM, IIPAaBUJI MOBEJACHUS, posied U pOpM COLMATIBHON KU3HU
B TpyNmax M COOOLIECTBAaX, BKJIOYas B3POCIbIE U COLMAJIbHBIE COOOIIECTBA; ydacTHE B
IIKOJIbHOM CaMOYIIPaBJI€HUU U OOIECTBEHHOM U3HU B Ipe/iesaX BO3PACTHBIX KOMIETEHIIUN C
y4€TOM pEerMoHaIbHBIX, STHOKYJIbTYPHBIX, COLUAIBHBIX U SKOHOMHYECKHX OCOOEHHOCTEH;

6) pa3BUTHE MOPAJILHOTO CO3HAHMSI M KOMIIETEHTHOCTH B PEILIEHUU MOPAIbHBIX MpobdiieM
Ha OCHOBE JIMYHOCTHOTO BBIOOpA, (pOpMHpOBaHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
MOBE/IEHNS, 0OCO3HAaHHOTO U OTBETCTBEHHOI'O OTHOIIIEHHUS K COOCTBEHHBIM IOCTYIIKAM;

7) bopMupoBaHHEe KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOLIEHMH U COTPYTHHYECTBE
CO CBEpCTHUKAaMH, JAETbMM CTapliero W MJaJLIEro BO3pacTa, B3pOCIBIMU B Ipoliecce
0o0pa3oBaTesbHO, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-HNCCIIeI0BAaTENbCKOM, TBOPUECKOM U IPYruX
BUJIOB JIEATEIBHOCTH;

8) hopmupoBaHUE IIEHHOCTH 37]0POBOTO M 0€30MacHOT0 00pa3a KU3HH; YCBOCHHUE MPABHII
UH/IMBUYAJIbHOTO U KOJUIEKTMBHOTO O€30MacHOr0 MOBEACHMS B UPE3BBIYAWHBIX CHUTYaIUSX,
YTPOXKAIOLIUX KU3HU U 370POBbIO JII0/IeH, MPaBUJI MOBEJCHHS Ha TPAHCIIOPTE U Ha JIOPOTax;

9) popmupoBaHHE OCHOB HKOJIOTHYECKOH KYJIBTYpbl COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO HKOJIOTMYECKOTO MBIIUIEHUS, Pa3BUTHE OIbITA SKOJIOTMYECKH OpPUEHTHUPOBAHHOU
pedeKCUBHO-01IEHOYHOM 1 MPAKTHUYECKON JEATEIbHOCTH B )KU3HEHHBIX CUTYalHsX;

10) oco3HaHue 3HAYEHUS CEMbH B JKM3HU YEJIOBEKa M OOIIECTBA, MPHUHITHE IIEHHOCTH
CeMEHHOM KHU3HH, YBAKHUTEIHHOE U 3a00TIIMBOE OTHOIIEHHUE K YI€HAM CBOCH CEMbH;

11) pa3BUTHE 3CTETMYECKOTO CO3HAHUS Yepe3 OCBOCHME XYJOXKECTBEHHOTO Hacjenus
HapoaoB Poccuu u Mupa, TBOPUECKOM EATENBHOCTH 3CTETUYECKOIO XapaKTepa.

12) JIugHOCTHBIC PE3yJIbTaThl OCBOCHHUS aalTHPOBAHHON 00pa30BaTEILHOIN MPOrpaMMBI
OCHOBHOT'O 00111ero 00pa3oBaHUs JOJKHBI OTPAXKAaTh:

1) m1st TIyXUX, CIabOCHBIIIAIINX, TTO3THOOTIOXIINX 00YyJatonuXCs:

CIOCOOHOCTh K COLMANBHOM aJanTallMd M WHTETPAllMi B OOIIECTBE, B TOM YHCIE IMpPH
peanu3aly BO3MOYKHOCTEH KOMMYHUKAIlMM Ha OCHOBE CIOBECHOW peud (BKJIIOYas YCTHYIO
KOMMYHHUKAIIUIO), a TAK)KE, IIPU JKEITAHUH, KOMMYHHMKAIIMN HAa OCHOBE 5KECTOBOM PEYH C JINLIAMH,



MMEIOLIMMH HApYLIEHUS CIIyXa;

2) nas 00yvaromuXxcs ¢ HapyIIEHUSIMU OIIOPHO-/IBUraTeIbHOIO arniapara:

BJIaJICHHE HAaBBIKAMU IPOCTPAHCTBEHHON M COIIMATbHO-OBITOBOM OPUEHTUPOBKH;

YMEHHE CaMOCTOSITEIbHO W O€30IIaCHO IEpe/BUraThCsi B 3HAKOMOM M HE3HAKOMOM
IPOCTPAHCTBE C UCIOIB30BAHNUEM CIICIIHAILHOTO 000PYAOBaHUS;

CIOCOOHOCTh K OCMBICIIEHHIO U AuddepeHnmanuy KapTUHbl MHpa, €€ BPEMEHHO-
IIPOCTPAHCTBEHHOMN OpraHu3aluu;

CIOCOOHOCTh K OCMBICIICHHIO COLIMAJIBHOIO OKPYXEHHUS, CBOETO MECTa B HEM, IIPUHATHUE
COOTBETCTBYIOLIMX BO3PACTY LIEHHOCTEN U COLUHAIBHBIX POJIEH;

3) 1t 00y4aroLIMXCs C pacCTPOICTBAMU ayTUCTUYECKOIO CIIEKTpa:

¢dbopMHpOBaHHE YMEHHUS CIEIOBaTh OTPaOOTaHHOW CHUCTEME IMpaBHJ MOBEACHHUS H
B3aUMOJICHCTBUS B IPUBBIYHBIX OBITOBBIX, Y4EOHBIX U COLMAIBHBIX CUTyalUsAX, YAECPKUBATh
IPaHULIbI B3aUMOJICHCTBUS;

3HaHUE CBOMX IMPEANOUTEeHU (orpaHudYeHHiT) B OBITOBOM cepe u chepe HHTEepEeCoB.

(12 BBenen Ipukazom MunobpHayku Poccuu ot 31.12.2015 N 1577)

2. memanpeomentHvle pe3ynbmamal:

1) yMeHHe CaMOCTOSTEIbHO ONPEHCHATh IEM CBOEro OOYYeHUs, CTaBUTh |
(bopmynupoBaTh JUIsl ceOsl HOBBIE 3a/laul B y4€0e M IO3HABATEIBbHON AEATENbHOCTH, pa3BUBATh
MOTHUBBI U1 HIHTEPECHI CBOEH MIO3HABATEIBLHOM JACSITEIIBHOCTH;

2) yMEHHE CaMOCTOSTECIbHO IUIAHUPOBATH MYTH JOCTIDKCHHUS LENei, B TOM YHCIE
IbTEpPHATHUBHBIE, OCO3HAHHO BHIOMpATh Hanbosee 3 (eKTUBHBIC CLIOCOOBI peIIeHus y4eOHBIX 1
[IO3HABATENbHBIX 33/1a4;

3) yMEeHHE COOTHOCHUTH CBOM JEWUCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYILIECTBISATh
KOHTPOJIb CBOEH JEATEIbHOCTH B IPOLIECCe JOCTUKEHUs pe3yibTaTa, ONpPEeAesaTb CIIOCOObI
JeHCTBUI B paMKax MPeIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JAECUCTBUS B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTyallueH;

4) yMeHue OLEHUBATh IPABUILHOCTh BBIIOJHEHUS Y4eOHOM 3amauu, COOCTBEHHBIE
BO3MO>XHOCTH €€ PEILIECHUS;

5) BnazeHWe OCHOBaMH CaMOKOHTpPOJS, CaMOOLIEHKH, MpPHUHATHS pelIeHUd U
OCYILIECTBIIEHHS] OCO3HAaHHOTO BbIOOpa B yueOHOI U O3HABATEIbHOM JeSITENbHOCTH;

6) yMeHue OIpeaensTh MOHATHUS, CO3/1aBaTh OOOOIIEHMS, YCTaHABIMBATh aHAJIOTHU,
KJIaccu(UIUpOBaTh, CaMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU Ul KiIacCUPUKAIIH,
YCTaHABIMBAaTh IMPUYMHHO-CIEICTBEHHBIE CBSI3M, CTPOMTH JIOTHUYECKOE  pacCyXICHHE,
yMO3aKJIl04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 10 aHAJIOTUH) U JIeaTh BBIBOBI;

7) ymeHue co3iaBaThb, IPUMEHATh M IPEoOpa3OBbIBaTh 3HAKM M CHMBOJIBI, MOJIEIH U
CXEMBI JJIs pelIeHus] y4eOHBIX U TO3HABATENbHBIX 3a/1a4;

8) CMBICIIOBOE UTEHHE;

9) ymeHHne OpraHu30BBIBATh YU4e€OHOE COTPYJHHUYECTBO M COBMECTHYIO JIEATENBbHOCTD C
YUHTEJIEeM U CBEpCTHUKAaMU; paboTaTh MHIMBUYaJIbHO U B TPYIIE: HAXOIUTh oOllee pelieHrue u
paspeniatbh KOH(QJIUKTH HA OCHOBE COTJIACOBAHUS MO3ULIUHI U yuéTa HHTEPECcOB; (HOPMYyITUPOBATh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) ymeHue OCO3HAHHO MCIIOJB30BaTh PEUYEBBIE CPEJACTBA B COOTBETCTBHM C 3ajaueit
KOMMYHHKAIMHU JUIS BBIPAXXEHHUSI CBOMX YYBCTB, MBICIEH U MOTPEOHOCTEH; IIaHUPOBAHUS U
PETYJIAILIMKA CBOEH JEATENbHOCTH; BJIAaJ€HUE YCTHOM M NHUCBMEHHOW pE4Ybl0, MOHOJIOTMYECKOMN
KOHTEKCTHOM pEUblO;

10.1. MertanpenMeTHble pe3yibTaThl OCBOCHHUS aJalTHPOBAHHOW 00pa3zoBaTeIbHOMN
IIPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUsI JOJIKHBI OTPAXKATh:

1) s rryxux, c1aboCibIIaIItX, MO3AHOOTTIOXIINX 00yYaOIIUXCS:

BIAJICHUE HABBIKAMM OIPEJCIICHUS U HCIpaBIECHUS CHeUU(UYECKUX OLIMOOK
(arpaMMaTH3MOB) B TUCbMEHHON U YCTHOW peun;

2) nyst 0Oy4aronuXxcsi C pacCTPOMCTBAMHU ayTHCTHYECKOTO CIIEKTpa:

(dbopmHpoBaHKE CIOCOOHOCTH TNIAHUPOBATH, KOHTPOJIMPOBATH U OLIEHUBATh COOCTBEHHBIE


consultantplus://offline/ref=E4F34D7A9BE8A0FFC864FF8C3548DCA486E9695ED327D94138758B730492C84440892BDAFA0C7DABV0H4I

yueOHbIe IEHCTBHUS B COOTBETCTBUHU C TIOCTABJICHHOM 3aJaueii U YCIOBUSAMHU €€ pealln3alluil mpu
COIIPOBOKAIOILEH TOMOIIM [E€AArorHueckoro pabOTHUKA M OPraHU3YIOIIEN ITOMOIIH ThIOTOPA;

(dbopMupOBaHHE yMEHHUs OMNpeAeisaTh Hambonee 3(PPEKTUBHBIC CHOCOOBI TOCTHIKEHUS
pe3yibTara MpHU CONPOBOXKAAIOLICH MOMOIIM IMEAArOrMYecKOoro pabOTHUKA W OpraHMU3yHoIIen
IIOMOIIH ThIOTOPA;

(dbopMHpOBaHHE YMEHMs BBINOJIHATH JEHCTBUA MO 3aJlaHHOMY QJITOPUTMY WM 00pasiy
IpU COMPOBOXKJIAIOIMICH MOMOIIM MEJAarorHyeckoro pabOTHHKAa W OpPraHU3YIOMIEH MOMOIIU
TBIOTOPA;

¢dbopMHUpoBaHHE YMEHHS OLCHMBATH PE3YJIbTAT CBOCH NEATETBHOCTH B COOTBETCTBUU C
3aJJaHHBIMU ATAJIOHAMH [IPU OPraHU3YIOIIEH TOMOLIM ThIOTOPA;

(dbopMHpOBaHKE YMEHHUsSI a[EKBATHO pearupoBaTh B CTAHIAPTHOW CHUTYyallMd Ha yCIeX H
HeyJauyy, KOHCTPYKTHUBHO JI€HCTBOBaTh JaXe B CUTyalUsiX Heyclexa IpHU OpraHu3yrolen
IIOMOIIH ThIOTOPA;

pa3BUTHE CHOCOOHOCTH CaMOCTOSITEIbHO OOpPAaTUThCA K IEAaroruyeckoMy pabOTHHUKY
(memarory-ncuxosory, COIUaJlbHOMY II€arory) B cllydae JIMYHBIX 3aTPYJHEHUH B pELICHUU
KaKoro-imoo BoIpoca;

(dbopMHupoBaHHE YMEHHSI AKTHBHOTO HCIIOJNIB30BAaHUS 3HAKOBO-CHMBOJIMYECKHX CPENICTB
JUId TpeAcTaBieHus MH(popManuu o0 u3ydaeMmblXx OOBEKTaxX M Hpolleccax, Pa3IHMuHBIX CXeM
pelieHns y4eOHbIX M MPAKTHUECKUX 3aJ1ad IPU OPTaHU3YIOLIEH MOMOLIM IeAarora-rcuxoiora u
TBIOTOPA;

pa3BUTHE CHOCOOHOCTU CAMOCTOSITEIBHO JEHCTBOBaTb B COOTBETCTBUM C 3aJIaHHBIMU
STaJlOHaMU TPH MOUCKE MH(OpMAIMM B PA3IUYHBIX HCTOYHMKAX, KPUTHUYECKH OIICHUBATh U
MHTEPIPETHPOBATH MOTYIaEMYI0 HH(OPMAIHIO U3 PA3INIHBIX HCTOYHUKOB.

(m. 10.1 BBenen IIpukazom Muno6puayku Poccun ot 31.12.2015 N 1577)

11) <¢opmupoBanue | pa3BUTHE KOMIETEHTHOCTH B O0OJACTH HUCIOJIb30BaHUS
UH(POPMALMOHHO-KOMMYHUKALMOHHBIX TexHonorui (nanee MKT— komnerenuun);

12) dopMupoBaHue U pa3BUTHE IKOJIOTUYECKOTO MBIIUICHUS, YMEHHUE NIPUMEHSTH €ro B
[IO3HABATENIbHOM, ~KOMMYHUKAaTUBHOW, COLMAIBbHOM  MpakTUKe U  NpodecCHOHATHHON
OpHUEHTAIINH.

3. npeomemmuwle pe3yibmamal:

1) dopMupoBaHue MNpEACTaBIEHUH O MaTeMaTHMKe Kak O METOJe II03HaHus
JeMCTBUTENIBHOCTH, MTO3BOJISIOIIEM ONKCHIBATh M U3Yy4aTh pealibHbIe POLIECCHI U SIBICHUS:

OCO3HaHHE POJIM MaTeMaTHKHU B pa3BuTHH Poccun u mMupa;

BO3MOXXHOCTb IIPUBECTH IIPUMEPHI M3 OTEUECTBEHHOW M BCEMHUPHOM MCTOpUHU
MaTeMaTHYECKUX OTKPHITUI M UX aBTOPOB;

2) pa3BuTHE YMEHMH paboTaTh ¢ yueOHbIM MaTeMaTHMYECKHUM TEKCTOM (aHAIM3MpOBATH,
U3BJIEKaTh HEOOXOIMMYyI0 HWHGPOpPMAIMIO), TOYHO M TPAMOTHO BBIpaXkaTb CBOM MBICIU C
OPUMEHEHHEM MaTeMaTU4YeCKOH TEPMUHOJOTHMM M CUMBOJMKH, MPOBOJUTH KIACCHU(PHUKAIHMH,
JIOTHYECKHe 000CHOBaHMSI, TOKa3aTeIbCTBA MaTEMAaTHUECKUX YTBEP KICHUN!

ONIEpUPOBAHUE MOHATHSAMH: MHOXXECTBO, DJJIEMEHT MHOXXECTBA, IOAMHOXECTBO,
MIPUHAJJIEKHOCTh, HAXOXJEHUE TepecedyeHus, OObeAMHEHHS IOJMHOXXECTBa B MPOCTEHIINX
CUTYalMAX;

pellIeHre CIOKETHBIX 3a/1a4 pa3HbIX TUIIOB HA BCe apu(PMeTHUECKHE AeHCTBUS,

IPUMEHEHHE CTIoco0a MOMCKA PELIeHHs 33/a4H, B KOTOPOM PacCyKICHHUE CTPOUTCS OT
yCIIOBUS K TPeOOBAHUIO WIIM OT TpeOOBaHUS K YCIOBHIO;

COCTaBJICHHME IUIaHA PEIICHUS 3aJauM, BBIIEICHUE 3TANOB €€ PEIICHUs, UHTEPIpETaus]
BBIUMCIIUTENBHBIX PE3Y/IbTATOB B 3aJ1a4€, UCCIIEJOBAHKE MTOJIyY€HHOTO pEUIeHHUs 3a/1a4U;

HaxXOXJECHHWE MPOIEHTa OT YHCIA, YWCIa IO IPOLEHTY OT HEro, HaX0XKICHUs
IPOLIEHTHOTO OTHOUIEHUS JBYX YMCEJ, HaX0XIEHHUS NPOLEHTHOIO CHUKEHUS WM MPOLIEHTHOTO
MOBBIIICHUS BEJTMUNHBL;

peleHre JOrHYecKHX 3a/1a4;

3) pa3BuUTHE TPEACTABICHUH O YHUCIE M YHUCIOBBIX CHCTEMax OT HATypalbHBIX [0
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JEHCTBUTENBHBIX YHCEN; OBJIAJCHUE HaBbIKAMM YCTHBIX, NMHCbMEHHBIX, MHCTPYMEHTAJIbHBIX
BBIUNCIICHUMN:

ONIEpPUPOBAHUE TOHATHSAMU: HATYPaJIbHOE UYHMCIIO, LIEJI0€ YUCIIO, OOBIKHOBEHHAs! APOOB,
JecATUYHas ApoOb, CMEIIaHHOE YUCJII0, PAllMOHAILHOE YHCII0, UPPALMOHAIBHOE YHCIIO;

MCIOJIb30BAHUE CBOIMCTBA YMCENl M 3aKOHOB apU(PMETHUECKUX ONepanuii ¢ YUCIaMu MPH
BBITNIOJIHEHUH BBIYMCIICHU;

WCII0JIb30BaHUE MPU3HAKOB JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BhINOTHEHUU BBIYUCICHUN 1
pEILECHNN 3a]a4;

BBIITOJIHEHUE OKPYIJICHUs YUCEI B COOTBETCTBUM C IPABUIIAMHU;

CPaBHEHHUE YHCET;

OLICHUBAHNE 3HAYCHHUsI KBAPATHOI'O KOPHS U3 IIOJIOKUTEIIBHOIO LIEJIOT0 YHUCIIA;

4) oBiazieHue CUMBOJIBHBIM S3bIKOM aJreOphl, IpUEMaMU BBINOJIHEHUS TOXIECTBEHHBIX
IpeoOpa3oBaHuil BBIPAKEHUM, PEILICHUs] ypaBHEHUHN, CUCTEM ypaBHEHUM, HEPABEHCTB U CUCTEM
HEpaBEHCTB; YMEHHUs MOJICJIMPOBaTh pEajbHbIE CUTyallUd Ha sI3bIKE aiareOphl, UCCIENOBaTh
IIOCTPOEHHBIE MOJIENIM C UCIOJIb30BaHUEM amrnapaTa aareOpbl, HHTEPIPETUPOBATh MOTYYEHHbIN
pe3yJIbTar:

BBIIIOJTHEHUE HECJIOKHBIX IPEoOpa3oBaHUN ISl BBIYMCICHUS 3HAYEHUHW YHCIIOBBIX
BBIPQXCHUM, COJIEp)KAIMX CTEHNEHH C HaTypajJbHBIM II0OKa3aTejaeM, CTEIEHH C LEJIBIM
OTPHLIATEIIBHBIM II0Ka3aTeleM;

BBINOJIHEHUE HECIO0XKHBIX MPeoOpa30BaHUi LEINbIX, APOOHO PaLlMOHATIbHBIX BBIPAXKEHUHN
U BBIPOKEHUH C KBaJpaTHBIMU KOPHSIMHU; pacKpblBaTh CKOOKHM, NPUBOJAUTH IOJ00HBIE
cylaraeMsle, UCIoJIb30BaTh (POPMYJIbI COKPAILIEHHOTO YMHOXKEHUS;

pellleHre TUHENHBIX U KBaJJPAaTHBIX YPAaBHEHUN U HEPABEHCTB, yPaBHEHUI U HEPABEHCTB,
CBOJAIIMXCS K JIMHEWHBIM WM KBaJpaTHbIM, CUCTEM YpaBHEHHH M HEpaBEHCTB, U300pa)keHue
peLIeHNI HEPaBEHCTB U X CUCTEM Ha YHMCIIOBOM IPSIMOI;

5) oBnazeHue cUCTEMO (YHKIMOHAIbHBIX MOHATHH, pa3BUTHE YMEHUs HCIIOJIb30BaTh
(GyHKIIMOHAIbHO-TpaUUeCKue MPEJICTaBICHUS JUISl PELICHUS pPA3IMYHBIX MaTeMaTHYECKUX
3a/1a4, JUIsl ONMCaHMs U aHAJIN3a PeabHbIX 3aBUCUMOCTEN:

ONpEIEICHUE TIOJIOKEHUSI TOYKM IO €€ KOOpAMHATaM, KOOpPAMHATBI TOYKH II0 €€
IIOJIOXKEHUIO HA IIIOCKOCTH;

HaxoXJAeHue 1o TpaduKy 3HAUYeHUN (QYHKIUM, OONacTU OINpeAeNeHUs, MHOXKECTBa
3HaYeHUH, HylIed (QYHKUIUHU, MPOMEXKYTKOB 3HAKOMOCTOSHCTBA, NMPOMEXKYTKOB BO3pACTaHUS U
yObIBaHUS, HAMOOJIBIIIETO U HAUMEHBIIET0 3HaUeHUs (PYHKIUU;

nocTpoeHue rpadpuka JHHEHHOM 1 KBaJpaTHUHON (GYHKIUH;

olepupoBaHue Ha 0a30BOM YpOBHE MOHATHUSMU: MOCIEA0BATEIBHOCTD, apuMeTndecKas
IIPOrPECCHs], TEOMETPUYECKAs IPOTPECCU;

UCIOJIb30BaHNE CBOMCTB JIMHEWHOM M KBaIpaTWUYHOW (QYHKIMH M HX TIpadUKOB Npu
pELIeHUHU 3aJ1ay U3 IPYTUX YU€OHBIX IPEIMETOB;

6) OBIaJEHUE TEOMETPUYECKUM SI3bIKOM; DPa3BUTHE YMEHHUS HCIIOJIb30BATh €ro JUIs
ONMCAaHUA TPEAMETOB OKPYXAIOLIETO MHPA; Pa3BUTHE INPOCTPAHCTBEHHBIX IPEJCTABIICHUH,
M300pa3uTeIbHBIX YMEHUH, HABBIKOB T€OMETPUUYECKUX TOCTPOCHHIA:

ONEpUPOBAaHUE MOHATUSAMHU: (PUrypa, TOUKa, OTPE3OK, MpsMas, JIyd, JIOMaHas, yroi,
MHOTOYTOJIbHUK, TPEYTOJBbHUK U YETHIPEXYTOJbHUK, IPSIMOYTOJIbHUK U KBaJpaT, OKPYKHOCTh U
KpYT, PSIMOYTOJIbHBIN Mapajuienenunes, Kyo, map; n300paxeHne n3ydyaeMbix GUryp oT pyKd U
C IOMOILBIO JINHEWKHU U IUPKYJIS;

BBITNIOJTHEHUE U3MEPEHUS UIMH, PACCTOSHUMN, BEIMYUH YIJIOB C TOMOLIbI0 HHCTPYMEHTOB
JUISl U3BMEPEHNH JUIMH U YTJIOB;

7) GopmMupoBaHHE CHUCTEMATHUYECKUX 3HAHUNA O IJIOCKMX (UTypax U UX CBOMCTBaX,
IIPEJCTaBICHUA O MPOCTEHIINX NMPOCTPAHCTBEHHBIX TENAX; Pa3BUTHE YMEHHUU MOJEIUPOBAHUS
pealbHBIX CHUTyalluld Ha S3bIKE TIE€OMETPUHU, HCCIEAOBAaHUSA IIOCTPOCHHOW MOJEIU C
UCIOJIb30BAHUEM TE€OMETPHUYECKUX IIOHATHM U TeopeM, ammapara aiareOpbl, pelieHus
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1ay:



orepupoBaHue Ha 0a30BOM YpOBHE MOHSATHSAMH: PaBEHCTBO (DUTYp, MapauIeIbHOCTh U
NEPIEeHIUKYISIPHOCTD MPSIMBIX, YTIIbl MEXKAY MPSIMBIMH, IEPICHAUKYIISAP, HAKJIOHHAS, TIPOCKILIHUS;

IIPOBEJICHUE JI0KA3aTEIbCTB B TEOMETPHH;

olepupoBaHue Ha 6a30BOM ypOBHE MOHSATUSMU: BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpPA Ha YUCJI0, KOOPAMHATHI HA IJIOCKOCTH,

pelieHre 3a7ad Ha HaXO0XJACHHE TIeOMETPHUYECKHX BEIUYMH (JIMHA W PACCTOSHHE,
BEJIMYHMHA YTJIa, IJIOUIA/b) 10 00pa3laM UiIH alroOpuTMaM;

8) oBnazeHHe MPOCTEHIIMMH CIIOCOOAMHU TMPEICTABICHUS W aHAIM3a CTATUCTHUYECKUX
JAHHBIX; (POPMUPOBAaHUE MPEACTABICHUI O CTATUCTUYECKHX 3aKOHOMEPHOCTSX B pPEabHOM
MUPE U O Pa3IUYHBIX CIOCO0AaX MX HU3YYEHHUs, O MPOCTEHIIMX BEPOSTHOCTHBIX MOMCIIAX;
pa3sBUTHE yYMEHHH W3BJIEKaTh MH(YOPMALMIO, MPEACTABICHHYIO B TaOJHMIaX, Ha JUarpaMmax,
rpadukax, ONUCHIBATh U aHAJIM3UPOBATH MACCUBBI YHUCIOBBIX JAHHBIX C TOMOIIBIO MOAXOISIIUX
CTaTUCTUYECKUX  XApPAKTEPUCTHK, HCIOJIb30BaTh IIOHMMAHUE BEPOSTHOCTHBIX CBOMCTB
OKPYKAIOIIMX SBJICHUH MPU MPUHATUHU PEIICHHIA:

¢dbopMHpOBaHUE MPEACTABICHUA O CTATUCTHUYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS,

pelIeHre IpoCTeNINX KOMOMHATOPHBIX 3aa4;

OTpesieIeHUEe OCHOBHBIX CTATUCTUYECKHUX XapaKTEPUCTUK YMCIOBBIX HAOOPOB;

OLICHUBAHHE U BBIYHMCIICHNE BEPOSITHOCTH COOBITHS B IPOCTEUIIINX CITydasiX;

HaJIM4YUEe TMPEJCTaBICHUS O POJIU MPAKTHUYECKH JIOCTOBEPHBIX U MAaJIOBEPOSTHBIX
COOBITUH, O POJIM 3aKOHA OOJIBIIINX YUCET B MACCOBBIX SIBJICHUSIX;

YMEHHE CpPaBHUBATh OCHOBHBIE CTATHUCTUYECKUE XapPaKTEPUCTUKH, IIOJYYCHHBIE B
IIPOLIECCE PEIICHUs TPUKIAIHON 3a/1a4u, U3yUEHUsI pEaJIbHOTO SIBJICHMUS;

9) pa3BuTHME yMEHUU MPHUMEHITh H3YYCHHBIC MOHITHUS, PE3YAbTaThl, METOIBI JUIS
pelieHus 3a7a4 MPaKTUYECKOro XapakTepa U 3a7ad U3 CMEXHbIX JTUCHUIUIMH C HCIIOIb30BaHUEM
OpU HEOOXOJMMOCTH CIPAaBOYHBIX MAaTEepHalioB, KOMIIBIOTEPA, TIOJIb30BAaThCS OLIEHKOM U
MPUKUAKON MPU MPAKTUYECKUX pacueTax:

pacro3HaBaHHE BEPHBIX U HEBEPHBIX BbICKa3bIBaHMI;

OLICHUBAHME PE3YJIbTATOB BHIYUCICHUH MPU PELICHUH MPAKTUYECKUX 3a/1a4;

BBITIOJTHEHUE CPABHEHUS YNCEII B PEANIBHBIX CUTYaLUsIX;

HCIIOJIb30BAaHNE YUCIIOBBIX BBIPAXKEHUU NPHU PEIICHUU MPAKTUYECKUX 3a7ad U 3a7ad U3
JPYTUX y4eOHBIX MPEIMETOB;

pelIeHre TPaKTHYECKUX 3a7au C IPUMEHEHUEM NMPOCTEUIINX CBONCTB QUTYP;

BBINOJIHEHUE NMPOCTEHIINX MOCTPOEHUM M M3MEpPEeHUH Ha MECTHOCTH, HEOOXOAHMMBIX B
pEATbHOM )KU3HU;

10) nnst crnensix U cabOBUIANIINX 00YJAIOIINXCS:

BJIJICHUE TIpaBWJIaMU 3allUCH MaTeMaTH4ecKHMX (OpMyll U CIEUHUATIbHBIX 3HAKOB
penbedHO-TOoYeuHOM cucTeMbl 0603HaueHwui JI. bpaiins;

BJIa/ICHHUE TaKTUJIHLHO-0CS3aTeNIbHBIM CIIOCOO0M 00CIIEIOBAaHUS U BOCHIPUSITUS Pelibe(HBIX
U300pakeHH TPEeIMETOB, KOHTYPHBIX N300paKEHUI T€OMEeTPHUECKUX (QUryp H T.11.;

yMEHHE YuTaTh penbedHble TpapuKyd 3JIEMEHTApHBIX (QYHKIUI Ha KOOPAMHATHOM
IUIOCKOCTH, TPUMEHSATH CIIEIHaIbHBIE PUCTIOCOOIEHHS I PEIbeHOr0 YepUeHHUS;

BJIQ/ICHHE OCHOBHBIM (DYHKLIHMOHAJIOM MpPOrpaMMbl HEBH3YaJIbHOTO JOCTyNa K
uHpopmanuu Ha dkpaHe IIK, yMmeHue wuCHoib30BaTh MEpPCOHANBHBIE TU(IOTEXHUYECKUE
cpeacTBa HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHOTO JOCTYTIA CIENBbIMU 00y4YalOUUMUCS;

11) nia oOyyaromuxcst ¢ HapyIUIeHUMHU OIOPHO-JBUTaTeILHOTO anrapara:

BJIaJICHUE CIEHUAIbHBIMU KOMIBIOTEPHBIMU CpPEJICTBAMHU NPEJICTaBICHUS M aHaIN3a
JaHHBIX U YMEHHE HUCIIOJb30BaTh INEPCOHAIBHBIE CPEICTBA JOCTYIA C YYETOM JIBUTaTENbHBIX,
peueIBUTaTeIbHBIX U CEHCOPHBIX HApPYIIEHUH; YMEHHUE HCII0JIb30BaTh MEPCOHAIbHBIE CPENICTBA
JocTyna.

(mpenMeTHbIe pe3yabTathl B pen. [Ipukaza Munodpuayku Poccun ot 31.12.2015 N 1577)


consultantplus://offline/ref=E4F34D7A9BE8A0FFC864FF8C3548DCA486E9695ED327D94138758B730492C84440892BDAFA0C7CAFV0H2I

BrinyckHUK HayuynTcs B 5-6 Kiaaccax (IJis MCNOJIb30BAHUSA B NMOBCEAHEBHOI KU3HHU
U ol0ecrnevyeHusl BO3MOKHOCTH YCIIEIIHOTO MPOJA0JIKeHUs1 00pa3oBaHusi HA 02a30BOM YPOBHeE)

OnepupoBarh Ha 0a30BOM ypOBHe1 MOHSATUSAMH: MHOXECTBO, 3JIEMEHT MHOECTBa,
MIOJAMHOKECTBO, TPUHAIJIEKHOCTD;

3a/1aBaTh MHOKECTBA MEPEUUCICHUEM UX IJIEMEHTOB;

HaXOJUTh IepeceueHue, 00beIMHEHNE, TOJMHOKECTBO B IPOCTEHILIUX CUTYALIUSIX

B noBceHeBHOI KU3HU U NIPH U3YYEHHUU JAPYTUX NPeIMETOB:

pacro3HaBaTh JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS

Yucaa

OnepupoBarb Ha 0a30BOM YPOBHE MOHSTHSAMH: HATypajJbHOE YHUCIO, IIEJI0€ YHCIIO,
OOBIKHOBEHHAS P00k, NECATUIHAS JPOOh, CMEIIAHHOE YHCIIO0, PAIIMOHAIBHOE YUCIIO;

WCIIOJIB30BaTh CBOWMCTBA YMCENI M MPABWIA JEHCTBHM C pallMOHAIbHBIMHM YUCIAMU IPU
BBITIOJIHCHUH BBIYMCIICHUM;

KCIOJIb30BaTh MPU3HAKU JCIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOTHEHUH BBIYUCICHUN U
pelIeHUN HECIOXKHBIX 3a/1a4;

BBIIIOJIHATH OKPYTJIEHHE PAllMOHAIBHBIX YHCENl B COOTBETCTBUU C IIPaBUIIaAMU;

CpPaBHUBATH pallMOHAIBHBIC YUCIIA.

B noBceHeBHOM KU3HM U IPH M3YYEHHUH JAPYTUX NPeIMETOB:

OIICHUBATh PE3YJIbTATHl BHIYUCIICHUH MPU PEIICHUH MPAKTHYECKUX 3a71a4;

BBIIIOJIHATh CPABHEHUE YHUCEIT B PEAJIbHBIX CUTYallHsIX;

COCTABJISITh YMCIIOBBIC BBIPAXKEHUS TPHU PEIICHUH NPAKTUYECKUX 3a]ad M 3a7ad U3
JIPYTUX y4eOHBIX MMPEAMETOB

CTaTuCcTHKA U TeOpHs BEPOSATHOCTE

[IpencraBisaTh naHHBIE B B TAOIUII, TUarpamwm,

YUTaTh UH(OPMAITUIO, TIPEICTABIICHHYIO B BUE TAOJIUIIBI, TUATPAMMBI,.

TexkcToBbIE 321241

Pemate HecnoXHBIE CIOKETHBIC 3aJa4dl pa3HBIX THUIIOB Ha BCEe apu(MeTHUECKHe
JIENCTBHUS,

CTPOUTH MOJIENIb YCJIOBHS 3a/a4yM (B BUJIE TaOIHUIIbI, CXEMBI, pUCYHKA), B KOTOPOU JIaHBI
3HAUYEHMS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMUMH, C LEJbI0 TOMCKA PELICHUS 3a/1a4u;

OCYIIECTBJISITh CIIOCOO TOKMCKA PEIIeHUs 3a/aud, B KOTOPOM PaCCYXKJIEHHUE CTPOUTCS OT
yCIIOBUS K TPeOOBAHUIO MIIA OT TPeOOBaHUS K YCIOBHIO;

COCTAaBJISITH TUIAH PEIICHUS 33]1a4H;

BBIJIEJISITh 3TAIbI PELICHUS 334U,

WHTEPIPETHPOBATh BBIUMCIUTEIBHBIE PE3yAbTaThl B 3aJaue, MCCIEI0BATh MOJyYEHHOE
pelIeHue 3aa4H;

3HATh PA3IMYAE CKOPOCTEH OO0BEKTa B CTOSYEH BOJE, NMPOTHB TEUYCHHS M TIO TCUEHHUIO
peKu;

peraTh 3a7a4i Ha HaX0X/ICHUE YaCTH YUCJIa U YUCIIa 10 €ro YacTH;

pemiaTh 3a1a4u pa3HbIX THMOB (Ha paboTy, HA MOKYINKH, HAa JBIKEHHE), CBA3BIBAIOIINX
TPHU BEJTUYHHBI, BBIJCIATH 3TH BEIMYUHBI M OTHOIICHUSI MEXTy HUMU;

HaxOJUTh NPOLEHT OT YHUCJa, YHUCIO IO MPOIEHTY OT HEro, HaxoJWUTh MPOLEHTHOE
OTHOIIIEHHWE JBYX YHCEJ, HAXOIUTh MPOIEHTHOE CHIKCHHE WJIM TMPOICHTHOE TOBBIIIEHNE
BEJIMYMHBI,

peraTh HECIOXKHBIC IOTHUECKHUE 3a]Ja4l METOJIOM PACCYKICHHI.

B noBceHeBHOI KU3HM U IPH M3YyYEHHUU JAPYTUX NPeIMETOB:

BBIJIBUTATh THUIIOTE3BI O BOBMOXKHBIX MPEETHHBIX 3HAUEHUSX NCKOMBIX BEJTMYHH B 33/1a4e
(Ienatb NPUKUAKY)

Harasanasi reomerpus

1 3nech u nanee — pacro3HaBaTh KOHKPETHBIE PHUMEPHI OOIUX MOHSTHIA 110 XapaKTEPHBIM MPU3HAKAM, BBIOIHSITH
JICUCTBHSL B COOTBETCTBUU C ONPEICIICHUEM U MPOCTEHIINMU CBOMNCTBAMU MOHSTHIA, KOHKPETH3UPOBATH IPUMEPAMHU
o011Me OHATHA.



I'eomeTpuuyeckue Gpurypsl

OmnepupoBarh Ha 0a30BOM ypOBHE MOHATUAMH: (PUTYypa, TOYKA, OTPE3OK, MpsMas, JIyd,
JloMaHasi, yroji, MHOTOyroJIbHUK, TPEYTOJbHUK U YETHIPEXYTOJIbHUK, IPSIMOYTOJIbHUK U KBaJpar,
OKPY>KHOCTb M KpPYT, NMPAMOYTOJBHBIN IMapasuienenuren, Kyo, map. M3o0paxarh u3ydaeMble
(GUTYpHI OT PYKH U C TIOMOIIBIO IMHEHKU U IIUPKYIIS.

B noBceqHeBHOM KU3HU U NPU U3YyYEeHUH APYTUX NMpPeIMeTOB:

penaTh NPaKTHIECKHUE 33/1a4H ¢ TPUMEHEHUEM ITPOCTEHIIINX CBOUCTB (DUTYD.

HN3MepeHus U BLIYUCIEHUS

BBITIOJIHATh U3MEPEHUE JITUH, PACCTOSIHUM, BEJIMYUH YTJIOB, C MMOMOIIbI0 MHCTPYMEHTOB
JUISL U3MEPEHUM IJIUH U YTJIOB;

BBIYUCIISITH TUIOMIAH MPSIMOYTOJIbHUKOB.

B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUM APYTUX NMpPeIMeTOB:

BBIYUCIISITH PACCTOSIHUSI HA MECTHOCTHM B CTaHAAPTHBIX CUTYyalUsX, IUIOLIAIU
MPSIMOYTOJIBHUKOB;

BBITIOJIHATH TMPOCTEHUIINE TOCTPOCHUS M W3MEPEHUs] Ha MECTHOCTH, HEOOXOIMMEIE B
peaTbHOM KU3HU

HcTopust MaTeMaTuKu

ONUCHIBaTh OT/AEJbHBIC BBIJAIOLIMECS pE3YyJbTaThl, IOJYYEHHBIE B XOJ€ pPa3BUTHUA
MaTEeMaTHUKH KaK HayKH;

3HATh MPUMEPHl MATEMATUUYECKUX OTKPBITUHA U UX aBTOPOB, B CBSI3U C OT€UECTBEHHOU U
BCEMHUPHOH UCTOPHUEN

BbINyCKHUK MOJIYYMT BO3MOKHOCTH HAYYUThCsl B 5-6 kiaccax (ajisi obecrievyeHust
BO3MOKHOCTH YCHEHIHOT0 TMPOAO/LKeHUs1 00pa3oBaHMsA Ha 0a30BOM U YIJIyOJEHHOM
YPOBHSIX)

DJIeMEeHTbI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTUKH

OHepI/IpOBaTBZ MOHATUAMM: MHOXECTBO, XapaKTEPUCTUKU MHOMKECTBA, DSJIEMEHT
MHOECTBA, MyCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, TTOJIMHOXKECTBO, TPUHAIIICKHOCTD,

OTIpEAETATh MPUHAICIKHOCTh DJIEMEHTa MHOXKECTBY, OOBEIWHEHHUI0 M TEPECEYCHHIO
MHOKECTB;

3a/1aBaTh MHOKECTBO C TOMOILBIO TIEPEUNCIIEHUS AIIEMEHTOB, CIOBECHOTO OMMCAHUS

B noBcenHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

pacno3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BhICKA3bIBAHMUS;

CTPOUTH LIETIOYKH YMO3AKIIOUEHUIM Ha OCHOBE UCIOJIb30BAHUS MTPABUJIT JIOTHKH

Yucaa

OrnepupoBarh MOHATUSIMH: HATYPAIbHOE YHCIIO, MHOKECTBO HATypaIbHBIX YHCEI, IEI0e
YHCII0, MHOXKECTBO IIEJIBIX YKCeN, OOBIKHOBEHHAs! TPOOb, AeCATUYHAS IPOOb, CMEIIaHHOE YUCIIO,
palMoOHAIBPHOE YHCIIO, MHOXKECTBO paIllMOHAIBHBIX YHCEJ, TE€OMETpPUYECKas HHTEPIpEeTaIns
HATypaJbHBIX, LIEbIX, PAIIMOHAIIbHBIX;

MMOHUMATh U OOBSICHITH CMBICIT TIO3UIIMOHHOM 3aITMCH HATYypPaIbHOTO YHCIIa;

BBITIOJIHATh BBIYUCIICHHUS, B TOM YHCIE C HCIOJb30BAHHEM NPUEMOB palMOHAIbHBIX
BBIYHCIICHHUI, 0OOCHOBBIBATH AJITOPUTMBI BBITIOJTHEHUS JEHCTBUI;

WCIIO0b30BaTh NMPU3HAKU AEIUMOCTU Ha 2, 4, 8, 5,3, 6,9, 10, 11, cymmBbl U npon3BeieHUs
YUCeJ MPU BBHITTOJTHEHUH BBIYMCIICHUHN U PEIICHUU 3a/1a4, 000CHOBBIBATh MPU3HAKH JACIIUMOCTH;

BBITIOJIHATH OKPYTJIEHHE PAllMOHAIBHBIX YHCEII C 33JJTaHHOM TOUYHOCTHIO;

YIOPSIIOYMBAThH YUCIIA, 3alTMCAaHHBIE B BUE OOBIKHOBEHHBIX U JIECATUYHBIX TPOOei;

Haxoautb HOJ[ u HOK uncen u ucnonb3oBaTh UX NMpU PEIICHUH 3a7a4.

OTIEPUPOBATH MTOHATHEM MOYIh YHUCIIA, TEOMETPUIECKAst HHTEPIIPETAIMS MOTYJIS YHCIIa.

B noBcenHeBHOI KU3HN U IPH U3YYEHHUU JAPYTUX NMPeIMETOB:

MPUMEHATH TTpaBUiIa MPUOJMIKEHHBIX BHIYMCICHUNA TIPH PEIICHUH MPAKTUYSCKUX 3a7a4d 1
peIIeHUH 3329 JPYTUX YIeOHBIX MTPEIMETOB;

2 3IL€CL " Jajee — 3HaTb ONMPEACICHUC TIOHATHSA, YMCTh HNOACHATH €TI0 CMBICJI, YMCTb UCIIOJIb30BATh IIOHATHUC U €TO
CBOIiCTBa pyu NpoOBCACHNU paccymneﬂnﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3a7a4.



BBITIOJHATh CPABHEHUE PE3YJIbTaTOB BBIYMCICHUHN MPU PELICHUM NPAKTUYECKUX 3a/ad, B
TOM 4McJiIe MPUOIMKEHHBIX BBIYMCICHUI;

COCTaBJIATh YHUCIIOBbIE BBIPAKEHMSI W OLEHUBaThb HX 3HAYCHUS I[IPU PELICHUU
NPAaKTUYECKUX 3a/1a4 U 33124 U3 IPYTUX y4eOHbIX IPEIMETOB;

YpaBHeHusI U HEPaBEHCTBA JTOI0 B COAEPKAHUM HET

OnepupoBaTh MNOHATHSIMU: PABEHCTBO, YHCIOBOE PABEHCTBO, YypPaBHEHHE, KOPEHb
YPaBHEHUS, PELLICHUE YPABHEHMUSI, YHCIOBOE HEPABEHCTBO

CrarucTUKa U Teopusi BepOSITHOCTE

OmnepupoBaTh MOHSATHSIMHU: CTOJOYATHIE W KPYrOBBIE JAMArpaMMbl, TaOJIHUIBI JaHHBIX,
cpeaHee apu(pMETUYECKOE,

U3BIIEKaTh, MHPOPMALIUIO, TIPEACTABICHHYIO B TAOJIHUIIaX, HA IUarpaMMax;

COCTABJIATh TAOJIULb], CTPOUTH AUArpaMMbl Ha OCHOBE JJaHHBIX.

B noBceaHeBHOM KU3HM M NIPH M3Y4YEHHHU APYTUX NPeIMETOB:

U3BJIEKaTh, UHTEPIPETUPOBATh U NPeoOpa3oBbIBaTh WH(GOPMALMIO, MPEICTABICHHYIO B
TabJIMLax U Ha AMarpaMMax, OTPaKaroL[yl0 CBOMCTBA U XapaKTEPUCTUKU PEATIbHBIX IIPOLECCOB U
SABJICHUN

TexcroBble 3axaun

Pemate mpocThle M CIOXKHBIE 33Jaud Pa3HBIX TUIIOB, a TAKXKE 3aJlaud IOBBILICHHOMN
TPYJAHOCTH;

UCIOJb30BaTh DPa3HbIEe KpaTKHWE 3alUCH KaK MOJENU TEKCTOB CIIOKHBIX 3ahad s
IIOCTPOEHHUS TOMCKOBOW CXEMBbI U PEIICHUS 3a]1aY;

3HaTh U NPUMEHATH 00a crocoba Mmoucka peuieHus 3afad (0T TpeOOBaHUS K YCIOBHUIO U
OT YCJIOBHS K TPEOOBAHHUIO);

MO/JICJINPOBATh PACCYKICHMSI ITPU MOUCKE PEIICHUS 3a/1a4 ¢ IOMOIBIO Tpad-CXeMbl;

BBIJIEJISITH 3TAIbI PELICHUS 3a/1a4M U COJIep KaHNEe KaXKI0ro JTarna;

MHTEPIIPETUPOBATh BBIUMCIMTEIbHBIE PE3YJBTAThl B 3ajaude, UCCIENOBATh MOJIYyYEHHOE
pelIeHre 3aauu;

aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYallMH B3aMMHOTO PACIOJO0XKEHUS IBYX OOBEKTOB M
M3MEHEHHE UX XapaKTepPUCTUK IPU COBMECTHOM JIBHIKEHUU (CKOPOCTh, BPEMsI, pACCTOSIHUE) MIPU
pelIeHNH 3a/ad Ha JIBUXKEHHE JBYX OOBEKTOB KaK B OJHOM, TaKk M B HPOTHBOMOJIOMKHBIX
HaIPaBJICHUSX;

HCCIIEI0BaTh BCEBO3MOJKHBIE CUTYallMM IIPU PEIICHUU 3aJa4 Ha JBW)KEHHUE IO pEKE,
paccMmaTpuBaTh pa3Hble CUCTEMBI OTCUETA;

pemaTh pa3sHOOOpa3HbIe 3a/1a4l «HA YacTH»,

pemars 1 000OCHOBBIBaTh CBOE pEIICHHE 3a]ay (BBIIEIATh MAaTEMaTHUYECKYI0 OCHOBY) Ha
HaXO0’KJICHWE YacCTH YKCiIa U YHUCIa M0 €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMbICIIA Ipo0OH;

OCO3HaBaTh MU OOBACHATh WACHTUYHOCTh 3a/lad pPa3HBIX THUIIOB, CBS3bIBAIOIIMX TPHU
BEJIMYMHBI (Ha paboTy, Ha MOKYNKH, HA JBWKEHHE); BBIICNATH 3TH BEIMYMHBI U OTHOLICHHUS
MEXJy HHUMH, NMPUMEHSATh HUX MPH PEIIeHUH 3a/ad, KOHCTPYHpPOBaTh COOCTBEHHBIE 3aJlauM
YKa3aHHBIX TUIIOB.

B noBceaHeBHO KU3HM ¥ NIPU U3YUYEHHHU APYTUX NPeIMETOB:

BBIIEIIATh NP PELICHNUHU 3a]1a4 XapaKTEPUCTUKH pacCMAaTPpUBAEMON B 3aJaue CUTYyallUH,
OTJIMYHBIE OT PEATIBHBIX (T€, OT KOTOPHIX a0CTParupoBaIKCh), KOHCTPYHUPOBATh HOBBIE CUTYaI[UU
C YYETOM ITHX XapaKTEPUCTHK, B YACTHOCTH, IIPU PELIEHUH 337a4 HAa KOHIIEHTPAllH, YYUThIBATh
IJIOTHOCTh BEIIECTBA;

pemars ¥ KOHCTPYMpOBaTh 3a/ladll Ha OCHOBE PACCMOTPEHUS peajbHBIX CUTYyallUi, B
KOTOPBIX HE TPeOyeTCsl TOUHBIN BBIYUCIUTEIbHBINA pe3yiIbTarT;

pelaTh 3aJa4y Ha ABM)KEHUE 110 PEKE, pacCMaTpUBas pa3Hble CUCTEMBI OTCUETA

Harasanasi reomerpus

I'eomeTpuuyeckue purypsl



OmnepupoBaTh NOHATHAMU (HUTypa, TOUYKA, OTPE30K, MpsMas, Jyd, JIOMaHas, yrod,
MHOTOYTOJIbHHK, TPEYTOJbHHUK M YETHIPEXYTOIBHUK, TPSIMOYTOJIBHHUK M KBA/IPAT, OKPYKHOCTH U
KpYT, IPSMOYTOJIBHBIN Mapajienenunes, Kyo, mpusma, map, TupaMuia, MUIHHIP, KOHYC;

W3BJIEKATh, MHTEPIIPETHPOBATh U INPEOOPa30BBIBATh MH(GOPMAIMIO O T'€OMETPUYECKUX
¢durypax, npeacTaBICHHYIO Ha YepTexKax

n300pakaTh H3y4aeMmble QHUTYpPHl OT pPYKH M C TOMOILIbIO JIMHEHKH, LHPKYIS,
KOMITBIOTEPHBIX HHCTPYMEHTOB.

B noBce1HeBHOI KU3HM M NIPH U3YyYEeHUH JAPYTUX MPeIMeETOB:

pemaTh MpakKTHYECKUE 33Jauu C IPUMEHEHHEM IPOCTEHIINX CBOMCTB (hUryp

N3mepennsi 1 BHIYHCIEHHS

BBINOJIHATh U3MEPEHHUE [UIMH, PACCTOSHHMA, BEIUYHH YIJIOB, C MIOMOIIbIO HHCTPYMEHTOB
JUISl ©3MEPEHUH JUTUH U YTJIOB;

BBIUUCIIATh IUIOIIAAM  MPSIMOYTOJIBHHUKOB, KBaJpaToB, OOBEMBI MPSIMOYTOJIBHBIX
napaJuleIenuIe0B, KyOoB.

B noBceaHeBHOIi )KM3HM M PU U3YYEHHH APYTHX MPeEAMETOB:

BBIYHCIIATH PACCTOSHHUS Ha MECTHOCTH B CTaHJAPTHBIX CUTYaLUsX, IUIOMIAIN y4acTKOB
IPSIMOYTOJIBHOM (pOpMBI, 00BEMBI KOMHAT;

BBITIOJIHSTH MPOCTEUIIINE TOCTPOCHUSI HA MECTHOCTH, HEOOXOJMBIE B pealIbHOM JKU3HH;

OLIEHUBATh Pa3Mephl PeaTbHBIX 00BEKTOB OKPYKAIOIIETO MHUpa

Hcropus MmaTteMaTuKH

XapakTepru30BaTh BKJIAJ BBINAIONIMXCS MAaTEMAaTHKOB B PAa3BUTHE MATEMATUKH M WHBIX
Hay4HBIX oOnacTeit

BeinyckHuK HayuynTcs B 7-9 Kiaccax (IJI MCIIOJb30BAHUS B MOBCEIHEBHOM KN3HH
U o0ecrneyeHus1 BO3MOKHOCTH YCIEIHOT0 NMPOI0JI:KeHUs1 00pa30BaHus HA 0A30BOM YPOBHeE)

DJIeMEeHThI TEOPUH MHOKECTB H MATEMATH4YEeCKOM JIOTHKH

OnepupoBarh Ha 0a30BOM ypOBHe3 MOHSATHSIMM. MHOXECTBO, DJIEMEHT MHOJKECTBA,
MOJAMHOKECTBO, TPUHAAJIEKHOCTD;

3a/1aBaTh MHOKECTBA MEPEUNCIICHUEM UX DJIEMEHTOB;

HaXOJUTh MepeceueHue, 00beTMHEHNE, TOJAMHOKECTBO B IPOCTEHIIIUX CUTYAIIHSIX;

omepupoBaTh Ha 0a30BOM YPOBHE TMOHATHUSIMHU: OMpEEICHUE, aKCHoMa, Teopema,
JI0Ka3aTelIbCTBO;

MIPUBOUTH IPUMEPHI M KOHTPIIPUMEPHI JIJIs1 TOATBEPKHEHUS CBOUX BBICKAa3bIBAaHUI

B noBceHeBHOI KU3HM U IPH M3Y4YEHHUH APYTUX NPeIMETOB:

WCIIONBb30BaTh Tpaduueckoe TMPeACTaBICHUE MHOXECTB JUIsi ONUCAHUS PEaTbHBIX
MIPOILIECCOB U SIBIICHUH, P PEIICHUH 33]1a4 IPYTHX y4eOHBIX MPEAMETOB

Yucaa

OnepupoBarh Ha 0a30BOM YpOBHE MOHATHSAMH: HATYpadbHOE YHUCIO, IIEI0€ YHCITIO,
OOBIKHOBEHHas1 JIpoOb, JecATHYHAs JApoOb, CMelIaHHas ApoOb, palUdOHAIBHOE YHCIIO,
apudMeTHIeCKU KBaIpaTHBIH KOPEHB;

HCIIOJIB30BaTh CBOMCTBA YMCEN U MPAaBWJIA JEUCTBUN MTPU BBINIOJHEHNN BBIYMCIICHHUI;

WCIOb30BaTh MPU3HAKU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOTHEHUU BBIYUCICHUN U
PEIICHUH HECIOXKHBIX 3a/1a4;

BBITIOJIHATH OKPYTJIEHHE PAllMOHATBHBIX YHCENl B COOTBETCTBUU C IIpaBUIIaMU;

OIICHUBATh 3HAYCHHUE KBAPATHOTO KOPHSI U3 TIOJIOKUTEIIBHOTO 1IEJIOTO YHCIIa;

pacno3HaBaTh pallMOHATIBHBIE U UpPAllMOHAIbHBIC YHCIIA;

CpaBHUBAThH YHCIIA.

B noBcenHeBHOI KU3HU U IPH U3YyYEHHUH JAPYTUX NPeIMETOB:

OIIEHUBATh PE3YJIbTAThl BHIYMCICHHUI IIPU PEIICHUU MTPAKTUUYECKHUX 3a/aY;

% 3neck u nanee — pacro3HaBaTh KOHKPETHBIE PHUMEPHI OOIUX MOHSTHIA 110 XapaKTEPHBIM MPU3HAKAM, BBIOIHSITH
JICUCTBHSL B COOTBETCTBUU C OMPEICIIEHUEM U MPOCTEHINIUMHE CBOMNCTBAMHU TOHSATHH, KOHKPETH3UPOBATH MPHUMEPAMHU
o011Me OHATHA.



BBITIOJIHATH CPABHEHUE YHCEN B PEAIBHBIX CUTYALIUSX;

COCTABJISITH YMCIIOBBIE BBIPAKEHUS IPU PELICHUM NPAKTUYECKUX 3aJad M 3a7ad U3
JIpYrux y4eOHBIX IPEAMETOB

To:xknecTBeHHbIE MPeOOPa30BAHUSA

BbinonHATE HecHOKHBIE NpeoOpa3oBaHUs Ul BBIYMCICHUS 3HAUYEHUN UHCIIOBBIX
BBIDAKEHHM, COAEp)KAIMX CTENEHM C HaTypalbHBIM II0Ka3aTejaeM, CTENEHU C LEJIbIM
OTpULATENIbHBIM [10Ka3aTeNEM;

BBITIOJIHATh HECJIOKHBIE MPeoOpa3oBaHUsl IENbIX BBIPAKECHUN: PACKpbIBaTh CKOOKH,
NPUBOIUTH MOJAOOHBIE ClIaracMeble;

UCIOJIb30BaTh (POPMYNBI COKPAIIEHHOTO YMHOXKEHHS (KBaJpaT CYMMBbI, KBajpar
Pa3HOCTH, PA3HOCTH KBAIPATOB) JIJISl YIIPOIICHUS BEIYMCICHUN 3HAUCHHU I BBIPAXKEHUN;

BBITIOJIHATH HECJIOKHBIE MpeoOpa3oBaHusl APOOHO-TUHEHHBIX BBIPAXKEHUN U BBIPAKCHUI
C KBaJPATHBIMHU KOPHSMH .

B noBceHeBHOM KU3HU U IPH M3YYEHHUH JAPYTUX NPeIMETOB:

MIOHUMATh CMBICII 3aIlMCH YKCia B CTAHAAPTHOM BUJIE;

orepupoBaTh Ha 0a30BOM YPOBHE MOHITHEM «CTaHAPTHAS 3alUCh YUCIIa

YpaBHeHus U HEpaBeHCTBA

OnepupoBarb Ha 0a30BOM YypOBHE MOHSTHUSMH: PaBEHCTBO, YHCIOBOE PaBEHCTBO,
yYpaBHEHUE, KOPEHb YPABHEHMsI, PELIEHUE YPaBHEHMsI, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHNEe HEPABEHCTBA;

IIPOBEPSATH CIPABEUIMBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;

peuaTh JIMHEMHbIE HEPAaBEHCTBA U HECIIOKHbIE HEPABEHCTBA, CBOJSALIMECS K JIMHEUHBIM;

®  pemarh CUCTEMbI HECIO0KHBIX JIMHEHHBIX YpaBHEHUN, HEPABEHCTB;

®  [IPOBEPSATH, ABJSETCS JIU JAHHOE YHUCIIO PELIEHUEM ypaBHEHUs (HEPAaBEHCTBA);

e  pewlaTh KBaJpaTHBIE YpaBHEHUS 1O GOpMyJie KOpHEH KBapaTHOTO ypaBHEHMUS;

e u300paXkaTh pelIeHHsI HEPAaBEHCTB U UX CUCTEM Ha YMCIIOBOM MPsIMON.

B noBcenHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  COCTaBJIATH U pELIaTh JIMHEWHbIE YpaBHEHMsI MPU PELIECHUH 3ajay, BO3ZHUKAIOIINX B
JIpYTUX y4eOHBIX MpeMeTax

DOyHKIUH

®  HaxoJuTh 3HaUeHHE (PYHKIUU M0 33JJaHHOMY 3HAUYEHHUIO apTyMEHTa;

® HaxoJuTh 3HAUEHHE apryMEHTa IO 3a/JlaHHOMY 3HAYEHHIO (PYHKIIMH B HECIONKHBIX
CUTYalUsX;

®  ONpeleNATh IOJOKEHHWE TOYKM IO €€ KOOpAMHATaM, KOOpAMHAThl TOYKU IO €€
MOJIO’KEHUIO HAa KOOPAMHATHOM MIIOCKOCTH;

e 10 rpaduKy HaXoAWTh OOJACTh ONpEAETCHUs, MHOXECTBO 3HAYCHUH, HYIH
(GyHKLIMU, TPOMEXYTKH 3HAKOIMOCTOSHCTBA, MPOMEXKYTKM BO3pacTaHUs M  yObIBaHUS,
HauOoJIbIlIee U HAaMMEHblIee 3HaUeHNs QYHKIUU;

®  CTPOUTH IpaduK TUHEHHON (PYHKIMH;

®  TIPOBEPSATH, SABJIAETCS JIU JaHHBINA rpaduk rpadukoM 3a1aHHON GyHKIMK (JIMHEHHOM,
KBaJPaTUYHON, 0OpaTHON MPOMOPLIUOHAIBHOCTN);

e onpenensaTh NpUOMMHKEHHbIE 3HAYEHUS KOOPAWHAT TOYKHU IepeceueHus: rpapukoB
byHKIINI;

e omepupoBaTh Ha  0a30BOM  YpPOBHE  TOHATHSAMH:  I1OCJI€AOBATEIbHOCTD,
apudMeTHUECKas IPOrPECCHsl, TeOMETPHUECKas POTPECCHS;

e pemath 3a7auyd HAa TPOTPECCHM, B KOTOPBIX OTBET MOXET OBITh TOJy4YeH
HEMOCPEACTBEHHBIM MOCUETOM 0e3 mpuMeHeHUs (HopMy.

B noBceHeBHOM KU3HU U NIPH M3YYEHHUH APYTUX NPEIMETOB:

®  UCNOJB30BaTh IpaMKU pPeaTbHBIX MPOLECCOB U 3aBUCUMOCTEH JJIsl OTIpeNieIeHus uX
CBOWCTB (HauOOJNIbIIME M HAUMEHbIIME 3HAYEHUS, MPOMEKYTKH BO3pAaCTaHUs U YObIBaHHUA,
00J1aCTH MOJIOKUTETBHBIX M OTPULIATENIbHBIX 3HAYEHUH U T.11.);



®  HCNOJB30BaTh CBOWMCTBA JMHEHHOW (PYHKIMH M ee rpaduK Ipu pelieHUH 3aaad U3
JpYrux y4eOHbIX IPEAMETOB

CraTucTHKa M TeOpHs BEePOSITHOCTEH NMOCTABHMTHL IOC/JIe TEKCTOBBIX 3a/a4, KaK €
COJePKAHUH.

e lmerp mpencTaBieHHME O CTAaTUCTMYECKHUX XapaKTEPUCTHKAX, BEPOSITHOCTU
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 33/1a4ax;

e pewmatb  [pOCTEHIIME  KOMOMHATOpHBIE  3aJa4d  METOJOM  HpPSIMOIo MU
OpraHU30BaHHOTO 1epedopa;

®  TPEICTaBIATH JaHHbIC B BUE TAOIHII, AUAarpaMm, rpaduKoB;

e  yuTaTh HH(OPMAIIHIO, IPEJCTABICHHYIO B BHJIE TAOIHUIIBI, AUArpaMMBbI, rpaduka;

®  OMpeneNiaTh OCHOBHBIC CTATHCTUYECKUE XapPAKTEPUCTUKU YHCIOBBIX HAOOPOB;

®  OLIGHUBATH BEPOSATHOCTH COOBITHSA B IPOCTEHIINX CIYYasX;

®  UMETb IPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YUCET B MACCOBBIX SIBICHUSIX.

B noBcenHeBHOM KM3HHM U NIPH U3YYCHUH APYTHX NPEIMETOB:

®  OLCHUBATh KOJUYECTBO BO3MOKHBIX BApHAHTOB METOJIOM Iepedopa;

e UMETh NpPEJICTaBICHUE O pOJIM MPAKTUUYECKH JIOCTOBEPHBIX M MaJIOBEPOSITHBIX
COOBITHI;

® CpaBHUBAaTb OCHOBHBIE CTaTUCTHUYECKHE XAPAKTEPUCTUKH, IMOJIYYEHHBIE B IIPOLIECCE
pelIeHus IPUKIaJHON 3a/1a4M, U3YYCHHs] PEAJIBHOTO SIBJICHMUS,

®  OLECHHUBATh BEPOSTHOCTb PEAJbHBIX COOBITUMN U SIBICHUN B HECIIOXKHBIX CUTYaLUAX

TexcTroBble 3a1aun

e Pemath HECIOXKHbBIE CIOKETHbBIE 33Jaud Pa3HbIX THUIIOB Ha Bce apUpMETHUYECKHE
JICHCTBHS,

® CTPOUTh MOJEIb YCIOBHS 3afaud (B BHJE TaOJUIBI, CXEMbl, PUCYHKa WIH
YpaBHEHMsI), B KOTOPOM JaHbl 3HAU€HUs JBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIHYUH, C IEJIBIO
MOMCKa pelIeHUs 3a/1auH;

®  OCYILIECTBIAThH CHOCOO MOUCKA PELICHUS 33/1a4H, B KOTOPOM PacCyKIEHHUE CTPOUTCS
OT yCJIOBUS K TPeOOBAaHUIO MJTH OT TpeOOBAHNUS K YCIOBUIO;

®  COCTaBJIATH IUUIaH PEIICHUs 33]1auH;

®  BBIJCIATH ATAlbl PELICHUS 33/1a4U;

®  UHTEPHPETUPOBATh BBIYMCIUTENIbHbIE pE3yJbTaTbl B  3ajJadye, HCCIEI0BaTh
MOJIyYE€HHOE pellieHuE 3aauu;

®  3HaTh pa3IMyUe CKOPOCTEeH 0OBEKTa B CTOSIUEH BOJIE, IPOTUB TEUEHUS U 110 TEYECHUIO
peku;

e  pemarh 33Ja4M Ha HaXO0XJICHNE YaCTH YHCIIa U YUCIIa IO €ro 4acTH;

e pemarh 33Ja4d  Pa3HbBIX THUIOB (Ha paboOTy, Ha TOKYIKH, Ha JBH)XEHUE),
CBSA3BIBAIOIUX TPHU BEJIMYUHBI, BBIIEISITH 3T BEIMUMHBI U OTHOIIECHUS MEXy HUMH;

®  HaxOJUTh MPOLEHT OT YMCIA, YUCIO MO MPOLEHTY OT HEro, HaXOAUTh MPOIIEHTHOE
CHU)KEHHE WJIM MPOLIEHTHOE MOBBIILIEHUE BEIMYMHBL;

®  pelaTh HECIIOKHBIE JIOTHYECKUE 3a7a4l METOJJOM PaCcCyXKIECHUH.

B noBcenHeBHOM KU3HHM M IPH M3YYECHHHU APYTUX NPEIMETOB:

®  BBIABUIATh TMIIOTE3bl O BO3MOXKHBIX MPEJENIbHBIX 3HAYEHHMSIX HCKOMBIX B 3a/aye
BEJIMYMH (J1e7aTh PUKUIKY)

I'eomerpuyeckue Gpurypsl

e  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSITUSIMH F€OMETPUUECKUX PUTYD;

e u3BIeKaTb HWHPOPMALIMIO O TEOMETPUUECKUX (UTrypax, MpPeACTaBICHHYIO Ha
4epTeKax B IBHOM BUJIE;

® IpUMEHATh M pelleHus 3ajad TIeoMeTpudeckue (axkThl, €CIM YCIOBUS HUX
IPUMEHEHHUS 3aJ1aHbl B ABHOM (hpopme;

e pemiarth 3a/Ja4d HAa HAXOXACHHUE T€OMETPHUECKUX BEJIMYMH IO OOpa3laM WM
aJIropuTMam.



B noBcenHeBHOM KU3HM M NIPH U3YYECHHHU APYTUX NMPEIMETOB:

®  UCNOJNb30BaTh CBOMCTBA I€OMETPUYECKUX (GUIYp Ul PELICHUs THUIOBBIX 3ajad,
BO3HUKAIOIIMX B CUTyallUsIX [TIOBCEIHEBHOM )KM3HU, 3a/1a4 IPAKTUYECKOT0 COAECPIKAHUS

OTHOmIEeHNS

e OmnepupoBarh Ha 0230BOM ypOBHE MOHSATHSIMU: PABEHCTBO (UTYp, paBHbIC (PUTYPHI,
PaBEHCTBO TPEYTOJIbHUKOB, MapajIeIbHOCTh MPSAMBIX, MEPHEHAUKYISIPHOCTb IPSIMBIX, YIJIbI
MEXy NPSMBIMH, NIEPICHANUKYIISIP, HAKJIOHHAS, IPOCKLUS.

B noBcenHeBHOM JKU3HM M NIPH M3Y4YEeHHHU APYTUX NPeIMETOB:

®  HCIOJIB30BATH OTHOILIEHUS JUIsl PELICHUS IPOCTEHINMX 3a1a4, BO3HUKAIOIUX B
peaIbHOU KU3HU

N3mepenus u BoIncICHUS

e DBbIosHATE H3MEpEHUE NIUH, PACCTOSHUM, BEJIMYMH YIVIOB, C IIOMOIIBIO
MHCTPYMEHTOB I U3MEPEHUH UIMH U YIJIOB;

® [pUMEHATh (QOopMyJbl NEpUMETpa, IUIOUaAd U 00bEMA, IUIOIIAIU MOBEPXHOCTH
OTJIENIbHBIX MHOTOI'PaHHUKOB IIPY BBIUMCIEHUSIX, KOTJ]a BCE JaHHbIE UMEIOTCS B YCIIOBHH;

e npuMeHATh TeopeMy lludaropa, 6a30Bble TPUTOHOMETPUUECKHUE COOTHOLICHUS JUIS
BBIUNCJICHMS [UIMH, PACCTOSIHUH, IIJIOIAAEH B IPOCTEHIINX CIIydasiX.

B noBceaHeBHO KU3HM M NIPU U3YYEHHHU APYTUX NPeIMETOB:

®  BBIYNCIATH PACCTOSIHMS HAa MECTHOCTH B CTaHAAPTHBIX CHUTyalUsaX, IUIOIIAJU B
NPOCTEUIINX CIyYasx, IPUMEHATh GOPMYIIBI B TPOCTEUIIINX CUTYalUsAX B TOBCEHEBHOM KU3HU

I'eomeTpuyeckue nocTpoeHus

e U3oOpaxkaTh TUHOBBIE IUIOCKHE (UTYpPBHl U (UTYpHl B MPOCTPAHCTBE OT PYKH U C
MOMOUIbI0 HUHCTPYMEHTOB.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  BBINOJHATh MPOCTEHIINE IMOCTPOCHUS HAa MECTHOCTH, HEOOXOAMMbIE B pealibHOMN
KU3HU

I'eomeTpuyeckune npeodpa3oBaHus

e  Crpouth Gpurypy, CAMMETPUUYHYIO JaHHOU (PUTYpPE OTHOCUTEIHHO OCH U TOUYKH.

B noBceaHeBHO KU3HM M NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

®  DPAacHo3HaBaTh JABMKEHHE OOBEKTOB B OKPYXKAIOILEM MUPE;

®  pPAacHo3HaBaTh CUMMETPUYHbIE (PUTYPHI B OKPYXKAIOILEM MUPE

BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH

e OrnepupoBaTh Ha 0a30BOM YypOBHE TMOHSATUSIMH BEKTOp, CyMMa BEKTOpPOB,
MPOU3BEICHNE BEKTOPA HA YNCII0, KOOPAMHATHI HA MIIOCKOCTH;

e ompenenarth MNPUOMIKEHHO KOOPAMHATHI TOYKM 1O €€ M300paKeHUI0 Ha
KOOPJAWHATHOW ITIOCKOCTH.

B noBcenHeBHOM KU3HM M IPH U3YYECHHHU APYTUX NPEIMETOB:

®  HCIIOJIB30BATh BEKTOPHI JIUISl PELIEHUS] MPOCTEHIINX 3a]ad Ha ONpe/IesIeHne CKOPOCTH
OTHOCHUTEIJIbHOTO JIBUKEHUS

Hcropus MaTeMaTHKHU

e OmnuchiBaTh OT/ENIbHBIE BBIJAIONINECS PE3YNbTaThl, MOITYYEHHbIE B XOJE Pa3BUTH
MaTeMaTUKHU KaK HayKH;

e  3HaTh IPUMEPHI MATEMAaTUYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOMN
Y BCEMHUPHOH UCTOpUEH;

e [IOHUMAaTh POJIb MATEMAaTUKH B pa3BuTuu Poccun

MeToabl MATEMAaTHUKH

e BpiOupare NOIXOAAIINA HM3YYEHHBIH METOJ M DPEUICHUH W3YYEHHBIX THUIIOB
MaTeMaTHUYECKUX 3a7ay;

e [IpuBoauThs mnOpUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B  OKpYXKArOLIEH
JNENCTBUTENBHOCTH U IPOU3BEICHUAX UCKYCCTBA.



BbINyCKHUK NMOJYYUT BO3MOKHOCTH HAYYMTHCH B 7-9 Kiaccax Ajsi oOecredeHus
BO3MOKHOCTH YCHEHIHOT0 TMPOJO/LKeHUs1 00pa3oBaHMsA Ha 0a30BOM U YIUIyOJEHHOM
YPOBHSAX

DJIeMEeHThI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTUKH

. OHepI/IpOBaTB4 MOHATUSAMHU:  ONpENEJeHUuEe, TeopemMa, aKCUOMa, MHOXECTBO,
XapaKTEPUCTHUKH MHOXKECTBA, D3JEMEHT MHOXECTBa, IIyCTOE, KOHEYHOE M OECKOHEUHOe
MHO€ECTBO, IOJMHOKECTBO, IPUHAJIEKHOCTh, BKIIFOUEHHE, PABEHCTBO MHOXKECTB;

®  U300pa)kaTh MHOXECTBA U OTHOLIEHUE MHOXKECTB C IIOMOIIBI0 KPYroB Diliepa;

®  ONpEIENATh NPUHAIIEHKHOCTh 3JIEMEHTa MHOXKECTBY, OOBEAMHEHNIO U IIEPECEUECHUIO
MHOECTB;

®  33]aBaTh MHOXECTBO C OMOLIBIO IEPEUUCIICHUS 3JIEMEHTOB, CJIOBECHOT'O ONHUCAHMS;

®  OIEepUpOBaTh NOHATHSAMU: BBICKa3bIBAHWE, HCTUHHOCTh U JIOKHOCTb BBICKa3bIBAHUS,
OTPULIAHME BBICKA3bIBaHUM, ONEpPALMH HAJ BbICKA3bIBAHUSIMU: U, WIM, HE, YCIOBHbIE
BbICKa3bIBaHUS (MMILJIMKALIUN);

®  CTPOUTH BBICKA3bIBaHUs, OTPULIAHUS BbICKA3bIBAHUM.

B noBceHeBHOM KU3HM U IPH M3YYEHHUH JAPYIUX NPeIMETOB:

®  CTPOUTH LEMOYKH YMO3AKJIFOUEHUI Ha OCHOBE HCII0JIb30BAHUS [TPABUJI JIOTUKH;

® CIIOJIb30BaTh MHOXKECTBA, OMNEpallMd C MHOXECTBaMH, UX rpaduueckoe
MIPEICTABIICHUE JIJISl OMMCAHUS PEAJIbHBIX MPOLECCOB U SIBJICHUMN

Yuciaa

e OnepupoBaTh MOHATHUSIMHU: MHOKECTBO HATYPAJIbHBIX YHCEN, MHOKECTBO LIEJBIX
YKCeJ, MHOXECTBO PALMOHAIBHBIX YHCEN, UPPALUOHAIBHOE YMCIO, KBAJIpPATHBIM KOpPEHb,
MHOECTBO JIEUCTBUTEIIbHBIX UYHCEJ, T€OMETpHUeCKass MHTEPIpETalusl HaTypalbHbIX, LEJBIX,
palMOHANbHBIX, I€UCTBUTEIBHBIX YHCEIT;

® TIOHUMAaTh U OOBSCHATH CMBICI MO3UITMOHHON 3alTMCH HATYPAIHbHOTO YHCTIA;

®  BBIMOJHATH BBIYUCIICHUS, B TOM YUCJIE C MCIOJIb30BaHUEM MPUEMOB PAIIMOHATBHBIX
BBIYHCIICHHIA,

®  BBINOJHATH OKPYIJIEHUE PALIMOHAJIBHBIX YMCEN C 3aJaHHON TOYHOCTHIO;

®  CpaBHUBATh pallMOHAIbHBIEC U UPPALIMOHATIBLHBIE YNCIA;

®  [IPEACTaBIAThH PALMOHAIBLHOE YUCIIO B BUJE JECITUUHOMN TpoOH

®  VYIOPSAOYMBATH YMCIIA, 3ANIMCAHHBIE B BUJIE OOBIKHOBEHHOM M JIECATUYHOMN 1po0u;

e naxoauth HOJ[ u HOK uuncen u uicnosib30BaTh UX MPHU PEIICHUN 3a/1a4.

B noBceHeBHOI :KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

® [PUMEHSTh MpaBWJIa MPUOIMIKEHHBIX BBIYUCICHHH TPU PEHICHUH MPAKTHYECKUX
3a/1a4 U pelIeHry 3a7a4 JPYTuX y4eOHbIX MPEeIMETOB;

®  BBIMOJHATH CPAaBHEHUE PE3YIbTATOB BBIYMCICHHN TPH PEIICHUH MPAKTUYECKHUX
3a/1a4, B TOM YUCJIe MPUOTHUKEHHBIX BEIYHCIICHHT;

®  COCTaBIIATh U OLICHUBATh YMCJIOBBIE BBIPAKEHUSI MIPU PELICHUU MPAKTUUYECKUX 3a/]a4
U 3aJ1a4 U3 JPYTUX Y4eOHBIX MMPEIMETOB;

® 3aMMCHIBaTh H  OKPYIVIATh YHCIOBBIE 3HAUEHUS  pEaJbHBIX BEIMYUH C
UCIIOJIb30BAaHUEM Pa3HbIX CUCTEM U3MEPEHUS

ToxknecTBeHHbIE IPe0OpPa3oBaAHUSA

e  OnepupoBarh MOHATUSMHU CTENEHU C HATYPAJIbHBIM MOKA3aTeNIeM, CTETIEHH C IIEJIbIM
OTPHULIATENbHBIM NTOKA3aTeNeM;

®  BBHIMOJHATH MPEOOpa3OBaHUS IIENBIX BBIPAKEHUM: JEUCTBHS C OJHOWICHAMH
(cmoxeHue, BBIYMTAHUE, YMHOXKEHHUE), JACUCTBUS C MHOTOWIEHaMHU (CJIOKEHUE, BBIYUTAHUE,
YMHOXEHHUE);

4 3IL€CI> " Jajee — 3HaTb ONMPEACICHUC TIOHATHSA, YMCTh HNOACHATH €TI0 CMBICJI, YMCTb UCIIOJIb30BATh IIOHATHUC U €TO
CBOIiCTBa pyu NpoOBCACHNU paccymneﬂnﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3a7a4.



®  BBHINOJHATH pA3JI0KEHUE MHOTOWIEHOB HAa MHOXHUTEIM OJHHUM U3 CIIOCOOOB:
BBIHECEHHE 3a CKOOKY, IPyNIIMPOBKA, UCII0JIb30BaHUE (POPMYJI COKPALIEHHOTO YMHOXKEHUS;

®  BBIICIATH KBAAPAaT CYMMBI U Pa3HOCTH OJJHOYJICHOB;

®  pACKJIAJbIBATh HA MHOXKUTEJIM KBAIPATHBIA TPEXWICH;

®  BBHINOJHATH TNPEOOPA3OBaHMS BBIPAKEHUH, COIEPXKAIMUX CTEMEHH C LEJIbIMH
OTPULIATEIIBHBIMU  [IOKA3aTEJSIMU, IIEPEXOAUTh OT 3allUCH B BHJE CTEINEHH C LEIbIM
OTPHLIATEJIHBIM IIOKA3aTeIeM K 3allUCH B BUJE IpOo0OH;

®  BBINOJHATH MPeoOpa3oBaHUs JAPOOHO-PALMOHAIBHBIX BBIPAKCHHUN: COKpaIleHHEe
npo0eii, mpuBeaeHNE aareOpandeckux Apooer K 001eMy 3HaMEHATEI0, CII0KEHHE, YMHOKEHHUE,
JieneHue anredpanyeckux ApoOeil, Bo3BeAeHNe anredpandeckoil 1poou B HATypalbHYIO U LIETYI0
OTPULIATEIIBHYIO CTEIICHB;

®  BBINOJIHATH IPEOOPa30BaHMs BEIPAXKEHUH, COJIEpKAILUX KBaIpaTHbIE KOPHH;

e  BBIICIATH KBaJApaT CyMMBbI WJIM PAa3HOCTU ABYWICHA B BBIPDAKEHUAX, COACPIKAIIUX
KBaJpaTHbBIE KOPHH;

®  BBINOJIHATH IPEOOPa30BaHUs BEIPAXKEHUI, COJIEpKAIUX MOTYJIb.

B noBcenHeBHOM KM3HHM U NIPH U3YYCHUH APYTHX NPEIMETOB:

e  BBIIOJHATH NPe0OpPa30BaHUSA U JEHCTBUS C YMCIIAMU, 3alIMCAHHBIMU B CTaHJAPTHOM
BHJIE;

®  BBINOJHATH NpPeoOpa3oBaHMsl adreOparuyuecKuX BBIPAKEHUN MpU PpeIIeHUH 3a/1ad
JPYruX y4yeOHbIX IPEAMETOB

YpaBHeHHsI M HEPABEHCTBA

e OnepupoBaTh NOHATUSAMHU: YPAaBHEHHE, HEPABEHCTBO, KOPEHb YPaBHEHUS, PELICHUE
HEpaBEHCTBA, PAaBHOCWIbHBIE YpaBHEHMs, 00JacTb ONpEeNeHHs YpaBHEHHUs (HEpaBEHCTBA,
CUCTEMbI ypaBHEHUI UJIM HEPABEHCTB);

® pellaTh JIMHEHHBIE YPAaBHEHUS U YPaBHEHUs, CBOAUMBIC K JIMHEWHBIM C IIOMOIIbIO
TOKJECTBEHHBIX MTPe0Opa30oBaHuUi;

e pemarbh KBAJPATHBIC YPABHEHUS W YPABHEHUs, CBOJUMBIE K KBAJpPAaTHBIM C
MIOMOIIBIO TOX/IECTBEHHBIX Pe00pa30BaHmii;

e  pemarth APOOHO-JIIMHENHBIE YPAaBHEHUS;

® pemarth  OpOCTEHINMEe — MppAalMOHANbHBIE — ypaBHeHus Buma L[f(x)=a,

JE)=a(x);

e  pemarh ypaBHEHUS BHJA x"=a;

e  pewlaTh ypaBHEHUs CIIOCOOOM PA3JIOKEHHsI HA MHOXKUTENN U 3aMEHBI IIEPEMEHHOM;

®  HCMOJB30BaTh METOJ HMHTEPBAJIOB JUIS PELICHUS LENbIX U JPOOHO-PALlMOHAIBHBIX
HEPABEHCTB;

e  pelaTth JIMHEWHbIE YpaBHEHUS U HEPABEHCTBA C MapaMeTpaMu;

®  pelaTh HECJIOKHbIE KBaJIpaTHbBIE YPABHEHUSI C TaPAMETPOM;

®  pellaTh HECJIOKHbIE CUCTEMbI IMHEHHBIX YpaBHEHHH ¢ TapaMeTpaMu;

®  pelaTh HECJIOKHbIE YPAaBHEHUS B IIEJIbIX YHCTaX.

B noBcenHeBHOM KU3HM M IPH U3YYECHHHU APYTUX NPEIMETOB:

® COCTaBJIATh U pellaTh JUHEHHbIE M KBaJApaTHbIE YpaBHEHMs, YpaBHEHHs, K HUM
CBOJISIIMECS, CHCTEMbl JIMHEWHBIX YypaBHEHUM, HEPaBEHCTB IMpH PEUICHUH 3a7ad JPYyTux
y4eOHBIX IPEMETOB;

®  BBINOJHATH OIEHKY IPaBAONON00MSI pe3ylbTaToB, MOJIY4YaeMbIX IPU PELICHUU
JUHENHBIX W KBAJpPATHBIX YPAaBHEHUH M CHUCTEM JIMHEWHBIX YPAaBHEHWI W HEPABEHCTB IIpHU
pELICHUH 3aJ1a4 APYTUX Y4eOHBIX MTPEIMETOB;

e BbHIOMpPATh COOTBETCTBYIOIIME YPABHEHUS, HEPABEHCTBA WJIM HUX CHCTEMBI, JUIS
COCTaBJICHUSI MATEMaTUUYECKON MOJICNIH 3aJJTaHHOM pealbHOM CUTYAIlMU WJIK NIPUKJIAJHON 3a]1a4u;




®  yMETh MHTEPIPETHPOBATH MOTYUYECHHBIN MPU PEIICHUN YPaBHEHUS, HEPABEHCTBA WIIH
CHCTEMBI PE3YJIbTAT B KOHTEKCTE 33JaHHOH pealbHOW CUTYAllUU WU MPUKIIATHOHN 3a/1a49H

DOYyHKIUH

e OnepupoBarTh MOHATHAMHU: (YHKIIMOHAJIBHAS 3aBUCHUMOCTh, (yHKIMs, Trpaduk
GbyHKIMH, crTOCOOBI 3aaHus (DYHKIIMH, apr'yMEHT W 3HaueHHUEe (DYHKIIMH, 00JIaCTh ONpeaeiICHUS
U MHOXECTBO 3HAa4eHHW (QYHKIUU, HYId QYHKIHMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTH (DYHKITHH, YETHOCTH/HEUETHOCTD (DYHKIIUH;

®  CTpOUTH rpaduku JUHEHHOM, KBaJpaTUYHON byHKIHH, oOpatHoIt
IPONOPLUUOHATIBHOCTH, DYHKIMU BHIA: Y =a+ %b cy=x, y=3¥x, y=|x;

e Ha MmpuMepe KBaJAPaTUYHON (YHKIUU, WCIOIB30BaTh MpeoOpazoBaHusi rpaduka
(ynkuun y=Ff(X) ansa nocrpoenus rpadguxos pynkuuii y =af (kx+b)+c;

®  COCTaBIIATh YPAaBHECHHS IPSMOU 1O 33aJaHHBIM YCJIOBUSM: MPOXOMSIICH depe3 IBe
TOYKH C 3aJaHHBIMH KOOPJHWHATAMH, MPOXOMAIICH Yepe3 MaHHYI TOYKY M IapaJUIeIIbHON
JTAaHHOW MPSIMOI;

e  mcciIenoBaTh PYHKIHIO TI0 e€ rpaduKy;

¢ HaxOIUTh MHOXECTBO 3HAYCHUW, HYJIH, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH KBaJI[paTUYHOM (DYHKIIHH;

®  ONCPUPOBATH TMOHATUSMHU: TIOCIEIOBATEIBHOCTh, apu(MeTHdYecKas MpPOTrpeccus,
reOMEeTPHYECKast TPOTPECCHs;

e  pemiatk 337a4d Ha apU(YMETHUECKYIO U TEOMETPUUYECKYIO TIPOTPECCHIO.

B noBceaHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

®  JUTFOCTPUPOBATH C TIOMOIIBIO I'padHKa PeaTbHYI0 3aBUCUMOCTD HITU MPOIIECC M0 UX
XapaKTePUCTUKAM;

®  HCIIOJIb30BaTh CBOMCTBA M rpaduk KBaApaTUYHON (YHKIIMH MPHU PEIICHUU 33]a4 U3
JIPYTUX y4eOHBIX MPEAMETOB

TekcToBbIe 3a1aUn

e Pemaths mpocThie U CIOXKHBIE 3a/1a4K Pa3HBIX TUIIOB, & TAKXKE 3a/1a4M MOBBIIICHHON
TPYIHOCTH;

®  HCIIOJIB30BAaTh Pa3HbIC KPATKHE 3aIUCH KaK MOJEIH TEKCTOB CIIOKHBIX 3ajad JUIs
MOCTPOCHHUS MTOMCKOBOW CXEMBI M PEIICHHUs 33]1aY;

e  pa3nuyYaTh MOJENh TEKCTa W MOJEIh PEIICHUsS 3a/adu, KOHCTPYHPOBATh K OJHOMN
MOJICJTH PEIICHUS HeCIIOXKHOW 3aJ1a4ud pa3HbIe MOJICTH TEKCTa 3a/1a4H;

e 3HaTh U MPUMEHATH 00a crocoba Mmorcka perieHus 3aaa4 (0T TpeOOBaHUSI K YCTIOBHIO
U OT YCJIOBHSI K TpeOOBaHHUIO);

®  MOJEIUPOBATH PACCYKICHUS IIPH TTOMCKE PEIICHUS 33]1a9 ¢ TTIOMOIIBIO Tpag) -CXEMEI;

®  BBIJICIIATH ATAIBI PEIICHUS 3a/1a9U M COACPKAHKME KaKIOT0 dTara;

¢ yMETh BBIOMPATh ONTHUMAIBHBIA METOJ PEIMICHUS 3aJa4d W OCO3HaBaTh BBHIOOP
METOJIa, PacCMaTpPUBATh pPa3IMYHBIC METOJBI, HAXOJIUTh pa3HbIC pEIICHHS 3aJa4d, €CIU
BO3MOXKHO;

e  aHAJIW3WPOBATH 3aTPYAHCHHUS IPU PEIICHUH 33139,

®  BBINOJHATH Pa3jMYHbIE MPeoOpa3oBaHUs MPEATOKEHHOW 3aJaud, KOHCTPYHPOBATh
HOBBIC 33]]a41 U3 JaHHOU, B TOM YHCIIe OOpaTHEIE,

e  HHTEPIPETUPOBATH BBIYHCIUTEIBHBIC pe3yJdbTaThl B  3ajade, HCCIEI0BATh
MOJTYYEHHOE PEIICHUE 3a/1a4u;

®  aHaJIM3UPOBATh BCEBO3MOXKHBIE CHUTYAI[MH B3aUMHOTO PACMOIOKEHHUS JBYX 00BEKTOB
U M3MEHEHHE WX XapaKTePUCTHUK MPH COBMECTHOM JBIIKEHUHU (CKOPOCTh, BpEMs, PACCTOSHHE)
IpY pEIIeHUH 3a7ad Ha JIBUKCHUE TBYX OOBEKTOB KaK B OJHOM, TaK M B NPOTHUBOIIOJIOKHBIX
HATPABIICHUSX;



®  HCCJIEN0BaTh BCEBO3MOJKHBIE CUTYallUU IPU PELIECHUM 3a/ad Ha JABM)KEHUE IO PEKeE,
paccMaTpUBaTh Pa3HbIE CUCTEMBI OTCUETA;

e  pemiath pa3HOOOpPA3HbIC 33JaUl «HA YACTUY,

e pemath U 00OCHOBBIBATH CBOE PELICHUE 3374 (BBIACIATH MATEMAaTHUECKYIO OCHOBY)
Ha HaXO0XJIEHHE YaCcTH YMCIIa ¥ YUCIIA 110 €T0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICHIA APOOH;

® 0CO3HaBaTb U OOBACHATh MICHTUYHOCTb 33Jau Pa3HbIX THUIIOB, CBA3BIBAIOIIMX TPH
BEJIMYMHBI (HAa paboTy, Ha MOKYNKH, Ha JBM)KEHHUE). BBIACIATh 3TU BEIMYUHBI M OTHOLICHUS
MEXIy HUMH, NPUMEHATh UX MpH peIIeHHH 3a]ad, KOHCTPYHUPOBATh COOCTBEHHBIC 33134
YKa3aHHBIX TUIIOB;

e  BJIAJETh OCHOBHBIMU METOJAMM PELICHUS 3a]1a4 Ha CMECH, CILJIaBbl, KOHIICHTPALUY;

e pemiath 3aJaud Ha MPOLIEHTHI, B TOM YHCIIE, CIIOKHBIE MPOIEHTH ¢ 000CHOBaHUEM,
UCIIOJIB3YS pPa3HbIE CIIOCOOHI;

®  peulath JOTMYECKUE 337audl Pa3HbIMM CIIOCOOAMHU, B TOM YHUCIIE, C ABYMS OJIOKaMH U
¢ TpeMs 0JIOKaMH JJAaHHBIX C TIOMOIIBIO TaOJIHII,

e pewmarh 3adayd [0 KOMOMHATOPUKE U TEOPUM BEpOSTHOCTEH Ha OCHOBE
UCIIOJIb30BAaHUS U3YYEHHBIX METOI0B U 00OCHOBBIBATh PEILICHUE;

e  pelarh HECJIOKHbIE 337a4l 10 MaTEMaTUYECKON CTaTUCTHUKE;

® OBIJETh OCHOBHBIMH METOJAMH DPEIICHHS CIOKETHBIX 3a7ad: apu(MeTHUECKui,
anreOpanveckuii, mepedop BapuaHTOB, TEOMETPUIECKUN, TpadUUeCKUil, IPUMEHSITh UX B HOBBIX
10 CPAaBHEHUIO C U3yYEHHBIMU CUTYaLlUsX.

B noBceaHeBHOM KU3HM M NIPM M3YYEHHHU APYTUX NPeIMETOB:

e BBICIATH INPU PEUICHHM 3aJa4 XapaKTEPUCTUKH paccMaTpuBacMoOl B 3ajaye
CUTyalluH, OTJIMYHbIE OT pealbHBIX (T€, OT KOTOPBIX a0CTPAarMpOBAIUCH), KOHCTPYHPOBATh
HOBBIE CUTyallUd C Y4€TOM OJTHX XapaKTePUCTHK, B YACTHOCTH, IPU PEUIEHUM 33aJad Ha
KOHLEHTPALlMH, YIUTHIBATh INIOTHOCTH BEIIECTBA;

e pemiath U KOHCTPYHPOBAThH 33Ja4l Ha OCHOBE PAaCCMOTPEHUS PealIbHbIX CUTYAllUi, B
KOTOPBIX HE TPeOyeTCsl TOUHBIN BBIYUCIUTEIbHBINA PE3yiIbTarT;

e  pemarh 33Ja4d Ha ABM)KEHHUE 10 PEKE, pacCMaTpUBasl pa3HbIE CUCTEMBI OTCUETA

CraTucTHKA M TeopHusi BePOSITHOCTEH

e OmnepupoBaTh NOHATUSAMH: CTOJOYATHIE U KPYrOBBIE JUArPaMMBI, TaOJIUIbl JaHHBIX,
cpeaHee apudmMernueckoe, MearaHa, HauOoJbIllee U HaMMEHbIIee 3HaYeHUsl BBIOOPKH, pa3mMax
BBIOOPKH, TUCIIEPCHS U CTaH/IapTHOE OTKJIOHEHHE, CllydyaiiHas U3MEHYMBOCTb;

e  u3BJIEKaTh HH(POPMAIIMIO, IPEACTABICHHYIO B TaOJIMUIIAaX, HA IUarpaMMax, rpadukax;

®  COCTaBJIATH TAOJHUILIbI, CTPOUTH AUArpaMMbl U IpauKu Ha OCHOBE JTAaHHBIX;

e ONepupoBaTh NOHATUAMM: (pakTOpuanm 4Yuciaa, MEPeCTAaHOBKM U  COYETaHMS,
TpeyroiabHuk Ilackans;

®  [PUMEHSTH MPABUJIO IPOU3BEIECHNUS IPU PEIIEHNU KOMOWHATOPHBIX 3a71ay;

e omepupoBaTh MOHATHUSIMHU: CIyYalHBIM OMNBIT, CIy4allHBIA BBHIOOP, HCHBITAHUE,
JJIEMEHTApHOE Ccly4ailHoe coObITHe (MCXOJ), KIACCHYECKOEe OIpeesieHHe BEpPOSATHOCTH
CJIy4aifHOTO COOBITHSI, OTIEpaLliU HaJl CITyYailHBIMHU COOBITUSMU;

®  MpEACTaBIATh MHPOPMAIUIO C IOMOILBIO KPYyroB Dijepa;

e  pemarh 3a/a4d Ha BBIUYUCIIEHUE BEPOSITHOCTH C MOJICYETOM KOJIMYECTBA BAPUAHTOB C
MOMOIIBI0 KOMOMHATOPUKH.

B noBceaHeBHO KU3HM ¥ NIPU U3YUYEHHHU APYTUX NPeIMETOB:

®  U3BJEKaTh, UHTEPIPETUPOBATH U NMPEOOPA30BBIBATH MHPOPMALIUIO, TPECTABICHHYIO
B Ta0nuuax, Ha Auarpammax, rpadukax, OTpaskarollyl0 CBOMCTBA U XapaKTEPUCTUKU PeasIbHBIX
MPOLECCOB U SIBJICHUI;

®  OMpeneNnaTh CTATHCTUYECKHE XapaKTEPUCTHKH BBIOOPOK MO TabIUIaM, JHarpaMmmam,
rpadukam, BHIIOIHITH CPAaBHEHHE B 3aBUCUMOCTH OT LIEJIH PELICHUS 33auu;

®  OLIGHUBATh BEPOATHOCTh PEANIbHBIX COOBITUI U SBICHUM.

I'eomerpuueckne purypbl



e  OmnepupoBaTb MOHATUSMH F€OMETPUIECKUX (PUTYD;

e U3BJIEKaTh, MHTEPOPETUPOBATH M  MpeoOpa3oBbIBaTh  HHPOPMAIUIO O
reoMeTpuuecKkux Gurypax, mpecTaBlIeHHYIO Ha YepTexKax;

® [pPUMEHATh TeOMEeTpHYecKue (aKkThl [UIg peuieHdus 3afad, B TOM YHCIE,
IIPEII0JIaratoiuX HECKOJIBKO I11aroB peIIeHHUS;

e  (opmynHupoBaTh B MPOCTEHUIINX CAy4asiX CBOMCTBA U MPU3HAKU DUTYD;

®  JIOKa3bIBaTh FT€OMETPUUYECKHE YTBEPKICHUS

e BIAJCTh CTaHAAPTHOM Kiaccudukamueil miaockux ¢Guryp (TpeyrojbHUKOB U
YEeTBIPEXYTOJILHUKOB).

B noBcenHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

®  ICIIOJIb30BATh CBOICTBA reOMETPUUECKUX (DUTYP JUIsl pEHICHUs 3a1a4 MPaKTHYECKOTO
XapakTepa U 3a/1a4 U3 CMEKHBIX JUCLMIIIUH

OTHOmIEeHNs

e OnepupoBaTh MOHATUSMH: paBEHCTBO (uryp, paBHble (UTYpBI, PaBEHCTBO
TPEYrOJIbHUKOB, NapajuIeIbHOCTh MPSMBIX, NEPIEHAUKYISIPHOCTh IMPSMBIX, YIJIBI MEXIY
OpsIMBIMHU, TEPIEHIANKYISAP, HAKIOHHAs, MPOEKIus, mnogodue ¢uryp, momodHbie GUTYPHI,
0J00HBIE TPEYTOIbHUKH;

e mpumMeHATh Teopemy Daneca U TeopeMy O MPOMOPLUUOHAIBHBIX OTpe3Kax IpU
pEeIlIeHUH 3a/1a4;

®  XapaKTepu30BaTh B3aUMHOE PpACIOJIOKEHHE TPSAMONM U  OKPYKHOCTH, JABYX
OKPY’KHOCTEH.

B noBceHeBHO KU3HM U NIPU U3YUYEHHH APYTUX NMPEIMETOB:

®  HCIIOJIb30BATh OTHOUIEHMS JUISl PEIICHHUS 3a]1a4, BOSHUKAIOIINUX B peaibHON )KU3HU

N3mepenus u BoIYMCICHUS

e OmnepupoBaTh NPEACTABICHUSAMH O JJIMHE, IUIOLIaTU, O0BEME Kak BETUYHHAMH.
[Tpumensts Teopemy Iludaropa, Gopmynsl miomany, o6béMa NMpU PEIIEHUH MHOTOIIATOBBIX
3a/1a4, B KOTOPBIX HE BCE JIaHHBIE MPEACTABIEHBI SIBHO, a TPEOYIOT BBIYMCICHUN, ONEpUPOBAThH
6oJiee HIMPOKUM KOJUYECTBOM (DOPMYI JUTMHBI, TUIOIIAAH, 00bEMA, BBIYUCIATh XapaKTEPUCTUKU
KOMOMHaMi (uryp (OKpy>KHOCTE M MHOTOYTOJIbBHMKOB) BBIUHCISATH PACCTOSHUA MEXIY
durypamu, NpuMeHATbh TPUTOHOMETpHUYECKUE (OPMYINbI IJIsi BBIYHUCIEHUH B 0oJiee CIIOKHBIX
CIIy4asiX, IPOBOJUTH BBIUMCIICHUSI HA OCHOBE PABHOBEIMKOCTH U PAaBHOCOCTABIEHHOCTH;

®  TIPOBOJUTH MPOCTHIE BHIYUCIECHUS HA 00BEMHBIX TeJax;

e (dopMyIMpOBATH 33/1a4M Ha BbIYUCIIECHHUE JJIUH, IO el U 00bEMOB U pemaTh uX.
B conepxanum ecTth emé U TeopemMa CHHYCOB U KOCHHYCOB. JInGo Tam yOpaTh . 100 37€eCh
N00aBUTH

B noBceaHeBHO KU3HM M NIPM U3YUYEHHHU APYTUX NPeIMETOB:

®  IIPOBOJUTH BBIYMCIIEHUS HA MECTHOCTH;

e puUMeHATh (OPMYNBI MPU BBHIYUCICHUSX B CMEKHBIX Y4eOHBIX NpeaMeTax, B
OKpYKarolleH 1eMCTBUTEIBHOCTH

I'eomeTpuyeckue NoCTpoeHUs!

e 300paxkaTh reomeTpuuecKre GUrypsl 0 TEKCTOBOMY M CUMBOJILHOMY ONMCaHUIO;

e  CBOOOJHO ONEPHUPOBATH YEPTEKHBIMU HHCTPYMEHTAMU B HECTIOKHBIX CITydasix,

®  BBIIOJHATH IOCTPOEHUS TPEYrOJIbHUKOB, MPUMEHITh OTIAEIbHBIE  METOJbI
IIOCTPOCHUH HUPKYJIEM U JTMHENKOW U IPOBOAMUTH IPOCTEHMIINE UCCIIEOBAHMSI YUCIIA PELLICHUN;

®  U300pakaTh TUMOBBIC MNIOCKKHE QUTYPHI U 0OBEMHBIE TEJIa C TIOMOIIBIO MPOCTEHIIINX
KOMIIBIOTEPHBIX HHCTPYMEHTOB.

B noBceaHeBHO KU3HM M NIPH U3YYEHHHU APYTUX NMPeIMETOB:

®  BBINOJHATH NMPOCTEHIINE TOCTPOCHHUS HA MECTHOCTH, HEOOXOOUMBIE B pPEalbHOM
JKU3HU;

®  OIEHUBATh pa3Mephl peasibHbIX 00BEKTOB OKPYKAIOIIEr0 MUPa

IIpeoOpa3zoBanus



e  OnepupoBaTbh MOHATHEM JIBHKECHUS U TIPe0oOpa30BaHUs 10100us, BIaJeTh NpUEMaMu
HOCTPOEHUs (UIYp C HCHOJIb30BAaHMEM JBHKEHHUH M IpeoOpa3oBaHuil 1onolusi, NPUMEHATh
IIOJIyUEHHBIE 3HAHMSI M OIBIT IOCTPOEHUI B CMEXHBIX NPEAMETAaX U B PEAIBHBIX CHUTyaLMsIX
OKPY’KaIOLIEero MUpa;

e crpouth Gurypy, nomoOHyI0 TaHHOH, IOJIb30BaTbCS CBOMCTBAMHU MOAOOHS IS
000CHOBaHUS CBOMCTB QUTYP;

® [pUMEHATb CBOWCTBA JBIMJKEHHM M MpPOBEACHUS MPOCTEHIINX OOOCHOBaHUIA
CBOMCTB (puryp.

B noBceaHeBHOM KU3HM U NIPH U3Y4YEeHUH APYTUX NPeJIMETOB:

® [pUMEHATb CBOWCTBA JBM)KEHUM M NPUMEHATh NOJO0ME M IOCTPOCHUH H
BBIYHCIICHUN

BekTopbl M1 KOOPAUHATHI HA IVIOCKOCTH

e OnepupoBaTb MNOHATUAMU BEKTOpP, CyMMa, pa3HOCTb BEKTOPOB, INPOU3BEIECHHE
BEKTOpa Ha YHCJIO, YTOJ MEXAY BEKTOpaMH, CKaJSPHOE MPOU3BEJCHUE BEKTOPOB, KOOPIUHATHI
Ha IJIOCKOCTH, KOOPAMHATHI BEKTOPA;

®  BBINOJHATH JCUCTBUS HAJl BEKTOpaMH (CIOXKEHHE, BbIUMTAHHE, YMHOKEHHE Ha
YHCII0), BBIYUCIIATH CKAJISIPHOE NPOU3BENICHHE, ONPEIENIATh B IPOCTEHIINX CAydasX yroia MexXIy
BEKTOPAMM, BBINOJHATH PA3JIOKEHHWE BEKTOPA HA COCTABJISIOLIME, MPUMEHSATH IOJyYEHHbIE
3HaHUS B (PU3MKeE, MOJIBb30BaThCsl (OPMYJION BBIUMCIEHUS PACCTOSHUSA MEXKIY TOYKaMH I10
M3BECTHBIM KOOPJMHATAM, UCIIOIB30BATh YPaBHEHUs (GUTYp JIJIsl pEIICHUS 3a/1a4;

® [PUMEHATh BEKTOPbl W KOOPAMHATBI Ul peIIeHUs T€OMETPUYECKHX 3aJad Ha
BBIUMCJIEHHUE JUIMH, YIJIOB.

B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH APYTHX NPEAMETOB:

®  WCNOJNB30BaTh IMOHSTHS BEKTOPOB M KOOPAWHAT JJISi pEIIeHUs 3amad 1o (Qu3uke,
reorpaduu U ApyruM yuyeOHbIM IpeaMeTam

Hcropus MaTeMaTHKHU

e XapakTepu3oBaTh BKJaJ BBIJAIOIIMXCS MaTEMaTHKOB B pa3BUTHUE MaTEeMAaTUKU U
MHBIX HAy4YHBIX 00JlacTei;

® [IOHUMAaTh POJIb MAaTEeMaTUKU B pa3BuTum Poccun

Metoabl MAaTEMATUKH

e Ucrnonb3ys U3ydyeHHblE METObl, MPOBOJUTH JOKA3aTEIbCTBO, BBIMOIHATH
OTPOBEPKEHUE;

e BpiOupare M3ydeHHbIE METOABI U MX KOMOMHALIMU JUISl PELICHUs MaTeMaTHYeCKUX
3aja4;

®  CIOJIb30BATh MaTeMaTHYeCKUEe 3HAHMUA JJIs ONHCAaHMsI 3aKOHOMEpPHOCTEH B
OKpYXKarolien JeCTBUTENbHOCTH U IPOU3BEICHUSX UCKYCCTBA;

®  TPUMEHSTH IIpoCTENIINE IIPOrpaMMHBIE CpeacTBa " IJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI ITPU PEIIEHNN MaTeMaTUYECKUX 3a/a4.



Cooepoicanue yueonozo npeomema
(34 nenenu, Bcero 884 u)

Cornacno yueoHomy iany MBOY rumuazuu Ne42 r. [IeH3sl Ha uzydeHue MaTeMaTHKH
B 5,6 Kaccax OTBOJUTCS 5 4acoB B Henaeno, 170 gacoB B roj.

Ha usydyenue anrebpor B 7 kiacce orBogutcs 102 yaca u3 pacuera 3 4 B HEJENIO, HA
M3YYCHHUE TEOMETPUH OTBOJUTCS 2 Yaca B HECI0, UTOro 68 4acoB 3a y4eOHBIN TO/I.

Ha usyuyenue anreOpsl B 8 kiacce oTBelneHO 3 yaca B Heaemto, utoro 102 dgaca 3a
y4eOHBI TroJl, HA W3Y4EHHME I€OMETPUM OTBOAMUTCS 2 yaca B HEIEN0, UTOro 68 yacoB 3a
y4eOHBIN TO/I.

Ha u3yyenue anreOpsl B 9 kitacce oTBeieHO 4 4aca B HeJelto, uToro 136 yacoB B roj, Ha
M3Yy4eHUE T€OMETPUN OTBOJUTCS 2 yaca B HEIEII0, UTOro 68 4acoB 3a yueOHbIN T/,

Apugpmemuxa

HarypajibHble yncia.

Harypanbubiii psn. JlecaTuuHas cucteMa cuMmcieHus. Apudmerndeckue ACHCTBUS C
HaTypaJibHbIMU unciamMu. CBolicTBa apu(pMeTHYECKUX IEHCTBUM.

CreneHb ¢ HaTypaJIbHBIM [T0OKA3aTEIEM.

YucnoBble BBIPAXCHMS, 3HAYEHUE YUCIOBOrO BblpaxkeHus. Ilopsmoxk neiicTBuil B
YHCIIOBBIX BBIPAKCHUSAX, HCIOIB30BaHME CKOOOK. Pemenne TEeKCTOBBIX 3amad  apud-
METUYECKHMHU CIIOCO0aMH.

Henutenu u kpatHele. CBOMCTBA U NpU3HAKU AeauMocTu. [IpocTeie U cocTaBHBIE UncIa.
Pa3nosxeHne HaTypaabHOIO YMCIIa HA IIPOCTBIE MHOXKUTENHN. J[eTIeHHE ¢ OCTaTKOM.

Apodu.

OObIkHOBEHHBIE 1poOH. OCHOBHOE CBOMCTBO JpobOu. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.
Apudmernueckne A1eMcTBUS ¢ OOBIKHOBEHHBIMU J1po0sMu. HaxoxkieHue yactu oT 1esoro u Ie-
JIOTO IO €T0 YacTH.

Hecsituunple apodu. CpaBHEHUE NECATUYHBIX IpoOeil. ApudmeTnueckue NEHCTBUS C
necaTUYHbIMH ApoOsimu. IlpencraBnenue necsiTUUHON ApoOHM B BUAE OOBIKHOBEHHOM ApoOH U
OOBIKHOBEHHOM B BUJIE JIECATUUHOM.

IIpoueHThl; HaxXOXJIEHUE IPOLIEHTOB OT BEIWYMHBI U BEJIWYMHBI TI0 €€ IPOLECHTaM.
OTHolleHHe; BBIpaXEHHE OTHOLIEHUS B TMpoleHTax. llpomopius; OCHOBHOE CBOWCTBO
IIPONOPLIUH.

Pemennie TeKCTOBBIX 3aa4 apu(PMETHUECKUMHU CIIOCOOAMH.

PannonanbHble yncia.JleiicTBUTEIbHbIE YHCJIA.

[TonoxurenbHble U OTPULIATEIbHBIE YKCIA, MOAYJIb YuciIa. MHOXECTBO LIEIBIX YHCEN.
MHOXECTBO pallMOHAJIBHBIX YHCEIT; PAMOHAIBHOE YUCIO KaK OTHOIIEHHe M/N, rae m — 1enoe
YHCII0, »— HaTypanbHOe 4ynciio. CpaBHEHHE pallMOHAJIbHBIX yncel. ApudMeTndyeckue 1eicTBUS
C paunuoHanbHbIMM uHciamu. CBolicTBa apudmernyeckux jeiictBuil. CTemnmeHb ¢ IENbIM
MIOKa3aTesIeM.

KBanpatnslii kopeHb u3 uncia. KopeHb TpeTbel CTENEHH.

[onsaTre 06 MppalMOHANBHOM uucie. MppalnuMoHATbHOCTh uMclIa V2 M HEcom3Me-
PUMOCTbH CTOPOHBI M TMaroHaiu kBajapaTta. [lecsaTuunble NpuOInKeHs] UppaliOHAIbHBIX YHCET.

MHOk€eCTBO JNEHCTBUTENBHBIX YHCEN; MPEACTABICHUE ACHCTBUTENBHBIX UYUCEN B BUIC
OECKOHEUYHBIX JeCATUYHBIX IpoOeil. CpaBHEHUE AEMCTBUTEIbHBIX YHUCEN.

Koopaunataas mnpsmas. W3o00paxkeHue dncesl TOYKaMU KOOPAMHATHOM HPSAMOA.
YuciioBbIe TPOMEKYTKH.

N3mepenus, npudInKeHusi, OLEHKH.

Pa3meprl 00BEKTOB OKpyskarommiero mMupa (0T 3JeMEHTapHBIX 4YacTuil 10 BcemeHHoi),
JUIMTEIBHOCTD MPOLIECCOB B OKpY’KarouieM Mupe. Brinenenue MmuHoxutens crenenu 10 B 3anucu
YHCIIa.



[TpubnuxeHHoe 3HAYEHUE BEIMYUHBI, TOYHOCTh MNpHOMKeHHs. OKpyrjieHue Hary-
paJIbHBIX YKMCEN U AeCATUYHBIX ApoOeil. [Ipukuaka u oieHKka pe3ynbTaToB BEIUMCIICHUH.

Anzeopa

Auredpanyeckue BbIPasKeHUsI.

bykBeHHbIE BbIpaXkeHMsI (BBIPRXKEHUS C IepeMEHHBIMH). YncnoBoe 3HaueHne OyKBEHHOIO
BbIpaKeHM. JlonycTrMble 3Ha4eHUs niepeMeHHbIX. [loncranoBka

BbIpa)XEHUI BMecTO nepeMeHHbIX. [IpeoOpa3oBaHne OyKBEHHBIX BBIPAXKEHUN Ha OCHOBE
CBOWCTB apu(METUUYECKHX JACHCTBUIA. PaBeHCTBO OyKBEHHBIX BhIpaskeHUH. T0ox1eCTBO.

Crenenp ¢ HaTypajapHBIM IIOKa3aTeaeM M €€ CBOMCTBAa. OIHOWIEHBI U MHOTOWIEHBI.
Crenenp MHorowieHa. CiokeHUE€, BBIUMTAHHWE, YMHOXXEHUE MHOroujaeHoB. dopmyisl
COKpAILICHHOTO0 YMHOXCHMs: KBaJpaT CyMMbl M KBajapar pasHocTtu. Popmyna pasHOCTH
kBagpatoB. [IpeoOpa3zoBaHue 1EI0r0 BhIpaXKEHUS B MHOTOWIEH. Pa3ioxkeHne MHOTOWIEHOB Ha
MHOKUTENN. MHOTrO4WIeHsl ¢ 0qHON nepeMeHHOoM. Kopens MHOrounena. KBagparHslil TpexuieH;
pa3JIoKEeHUE KBaJIPaTHOTO TPEXWICHA HA MHOKUTEIIH.

Anrebpanueckast 1po0b. OCHOBHOE CBOWCTBO anredpanudeckoil apobu. CroxxeHue,
BBIUYUTAHNE, YMHOXKCHHUE, JIeIeHUE anreOpandeckux apodeil. CTeneHp ¢ IeNbIM MoKa3aTeIeM U
€e CBOMCTBA.

PanmonanbHble BbIpaykeHUS U UX IpeoOpa3zoBaHus. J[okazaTeabCTBO TOXKIECTB.

KBagpartnbie kopHu. CBoicTBa apu(PMETHUECKUX KBAJAPATHBIX KOPHEN U UX MPUMEHEHUE
K [Ipe0O0pa30BAHUIO YUCIIOBBIX BBIPAXKEHUI U BHIYUCICHUSM.

YpaBHeHus.

VYpaBHenue ¢ onHoil nepemeHHoil. Kopenb ypaBHeHus. CBOMCTBAa YKCIOBBIX PABEHCTB.
PaBHOCUIIBHOCTD YpaBHEHUU.

Jluneitnoe ypaBHeHue. KBamgpatHoe ypaBHEHHE: (QopMylia KOpHEH KBaJIpaTHOTO
ypaBHeHus. Teopema Buera. Penienue ypaBHEHUH, CBOASIIMXCS K JMHEWHBIM M KBaJpPaTHBIM.
[Ipumepsl pemieHus ypaBHEHMH TpeTbell W 4YeTBepToM creneHu. Pemenue apoOHoO-
palOHaIbHBIX YPABHEHUI.

YpaBHeHHE C AByMs IE€peMEHHBIMU. JIMHEHHOE ypaBHEHHE C JIByMs IIEpEMEHHBIMU,
IIPUMEpPHI PEILICHUS] YPAaBHEHUH B LIEJBIX YHUCIIAX.

Cucrema ypaBHEHUH ¢ IByMsl nepeMeHHbIMU. PaBHOCUMIIBHOCTH cucTeM. CHUCTEMBI JBYX
JUHENHBIX YypaBHEHUH C JByMsl IIEPEMEHHBIMH; DEIIEHUE IIOJACTAHOBKOM WU CIOKEHHUEM.
IIpuMeps! pemeHns: CUCTEM HEIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU.

Perienue TekcTOBBIX 3aau anreOpandeckuM CrocoOOM.

JlexkapToBbl KOOpAMHATHI Ha IJIOCKOCTU. ['padmyeckas MHTepHpeTanusi ypaBHEHHUS C
JBYMsl TepeMeHHbIMU. ['paduk JNHMHEHHOro ypaBHEHHs C JBYMs NEpPEMEHHBIMH; YIJIOBOM
KO3 UIIMEHT NPSAMOH; yCIOBUE MapaieIbHOCTH NPSIMbIX. ['paduku mpocTeNmnx HeTMHEWHBIX
ypaBHEHMIi: mapabona, rTunepOoia, OKPYKHOCTb. ['paduueckas uHTepHpeTanus CHUCTEM
YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

HepaseHncrsa.

UucnoBble HepaBEeHCTBA M HX CBOMcTBAa. HepaBeHCTBO ¢ OJHOW TEPEMEHHOM.
PaBHOCUNBHOCTE HepaBeHCTB. JIMHEilHBIE HEpaBeHCTBAa C OJHON nepemMeHHOW. KBaapaTHble
HepaBeHCTBAa. CHCTEMBI HEPABEHCTB C OJIHON MEPEMEHHOM.

Jlozuka u mnoxcecmea

TeopeTuK0O-MHOXKECTBEHHbIE OHATHS.

MHOX€eCTBO, 3JEMEHT MHOYKECTBA. 3aJlaHUE MHOKECTB MEPEYUCICHUEM DJIEMEHTOB,
XapaKTepUCTUUECKUM CBOMCTBOM. CTaHmapTHBIE 00O3HAUEHHUs YMCIOBBIX MHOKeCTB. [lycroe
MHOXECTBO | ero o0o3HaueHue. [loaqmHokecTBo. OOBeTMHEHHE U TTIEpECEUCHUE MHOYKECTB.

Nnntoctpanusi OTHOLIEHUH MEXAY MHOXECTBaMU C TMOMOILBIO auarpamm Oiiiepa —
Benna.

9J1eMeHTHBI JIOTHKH.



Omnpenenenue. AKCUOMBI U TeopeMbl. JlokazarenbcTBo. JJoka3aTenbCTBO OT MPOTHUBHOTO.
Teopema, obpatHas nanHou. [Ipumep u KOHTpIIpUMED.

[ToHsiTHE O PAaBHOCHILHOCTH, CIICIOBAaHUH, YIIOTPEOJICHNE JJOTUIECKUX CBSI30K, €CIIH TO B
TOM U TOJIBKO B TOM CJIy4ae, JOTHYEeCKHE CBSI3KU U, WIIH.

Dyukyuu
OcHoBHbIe NOHATHUS. Unc10BbIe PYyHKIIUM.

3aBucuMoctTd Mexay BenuuunHamu. Ilonstre ¢ynkmun. OOnacTe omnpeaeneHus Hu
MHOECTBO 3HaueHWi (yHkiuu. CriocoObl 3amanus ¢yHkiuu. ['paduk dyakmuu. CoiicTBa
¢ynkuui, ux orobpakenue Ha rpaduke. [Ipumepsl rpaduKoB 3aBUCHMOCTEH, OTPAKAIOLIHX
peaibHbIE MPOLIECCHI.

OyHKIUH, ONMUCHIBAIONINE MPSAMYI0 U OOpaTHYIO MPONOPLUUOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu u cBoiictBa. JIunelinas ¢pynkuus, ee rpaduk u cBoiictBa. KBanpatuunas ¢pyHkius, ee
rpaduk u cBoiictBa. CteneHHbIe (GYHKIIMK C HATYPAJIHHBIMH ITOKa3aTeNsIMU 2 U 3, UX TpauKu U
cBoiicTa. I'paduku u cBoiicTBa GyHKIHA y = VX, y = x|,y = Vx.

YucioBbIe MOC/T€10BATEIHLHOCTH.

[TonsiTHe YKMCIOBON MOCIEN0BATEILHOCTH. 3aJaHUE MTOCIIE0BATEIbHOCTH PEKYPPEHTHOM
dbopmynoii u popmynoit N-ro 4ieHa.

Apudmernueckas u reomerpuueckas nporpeccuu. Dopmysisl N-To wieHa apupMeTH-
YecKOW M T'eOMETPHYECKOM MpOrpeccuil, CyMMbI HEpPBBIX N uieHOB. M3o0pakeHue YIeHOB
apuQMETUYECKOl U TeOMETPUYECKON NpOrpeccuil TOYKAMHU KOOPAWHATHOW IUIOCKOCTH.
JIuHeNHBIN ¥ SKCIIOHEHIMANBHBINA pocT. CII0KHbIE IPOLIEHTHI.

Bepoamnocms u cmamucmuka

OnucarejibHasi CTATUCTHKA.

[IpencraBnenne pAaHHBIX B BUAe Tabmui, jauarpamm, rpadukoB. CryvaiiHas
M3MEHYUBOCTh. CTaTUCTUYECKUE XapaKTEPUCTHUKU Habopa JaHHBIX: CpellHee apu(pMETHUYECKOe,
MenuaHa, HauOojblllee M HauMEHbllee 3HAa4YeHMs, pa3Max. lIpeacraBieHue o BbIOOPOYHOM
UCCIIETOBaHUH.

Cay4aiinblie COOBITHSI H BEPOATHOCTD.

[TonsTre o ciy4yailHOM ombITe U ciaydailHOM coOblTuH. YacToTa ciyyailHOro COOBITHS.
CraTucTH4ecKui MOIX0 K MOHATUIO BEPOSATHOCTH. BeposSTHOCTH MPOTHUBOIOIOKHBIX COOBITHH.
JlocToBepHbIE W HEBO3MOXXHBIE COOBITHS. PaBHOBO3MOXXHOCTH coObITHI. Kitaccuueckoe
OIIpEEIIEHUE BEPOSTHOCTH.

KomOunaropuka.

Pemenne xoMOMHATOpHBIX 337a4y mepebopoM BapuaHToB. KoMmOuHaTOpHOE MpPaBUIIO
ymMHOXkeHus. [lepecTaHOBKH U pakTOpHAIL.

T'eomempus

Harusanas reomerpus

Harnsnaele npencraBieHus o Gurypax Ha IUIOCKOCTH: MpsiMasi, OTPE30K, Jyd, YToJ,
JIOMaHasi, MHOIOYTI'OJIbHUK, OKPY>KHOCTb, KpYr. UeThIpeXyrojabHUK, IMPSAMOYIOJbHUK, KBaJpart.
TpeyronbHUK, BUABI  TpeyroibHUKOB. [IpaBuibHBIE MHOrOyroiabHuku. 3o0paxenue
reomeTpuueckux (¢uryp. BzaumHoe pacrnonoxeHue IBYX MPSMBIX, ABYX OKPY>KHOCTEH, IpSIMOii
Y OKPYKHOCTH.

JnvHa otpeska, joMaHou. Ilepumerp MHOroyrojapHuka. ENMHHIBI U3MEPEHUS UIMHBIL.
W3MmepeHue IMHBI OTPE3Ka, IOCTPOCHUE OTPE3Ka 3alaHHOM JIUTMHBI.

Bunsr yrimos. I'panycnas Mepa yria. M3mepeHue U IOCTPOEHHE YIVIOB C IOMOILBIO
TPaHCIIOPTHPA.



[Tonsatue momanu GUrypsl; €IUHHULIBI U3MEepeHUs TuTommaay. [Inomans npsaMoyroibHuKa
U momanas kBaapara. [IpubnuxkeHHoe uaMmepeHue Iuiomaneil guryp Ha kierdatoi Oymare.
PaBHOBenMKHE QUTYPEIL.

Harnsouele npeacraBieHuss O MNPOCTPAHCTBEHHBIX (Urypax: KyO, mHapauienenumne,
npusMa, mupamua, map, chepa, KoHyc, nmiMHAp. M300paxeHne MpoCTpaHCTBEHHBIX (QUTYD.
[Ipumepsl ceuyenuit. MHororpanHuku. IIpaBuibHble MHOrorpaHHuku. lIpumepbl pa3BepTOk
MHOTOTPaHHUKOB, LIWJIMH/IPA U KOHYCA.

[TonsTue o6beMa; eauuuIIbI 00beMa. OObeM MPSIMOYTOIBHOIO MapajuleNenuneaa, Kyoa.

[lonsatue o pasenctBe ¢uryp. LleHTpanbpHas, oceBas W 3epKajJbHash CUMMETPHH.
N3o00pakeHrne CUMMETPUYHBIX QUTYD.

I'eomeTrpuueckue purypsl.

[Ipsmbie u yrubl. Touka, mpsiMas, TIOCKOCTb. OTpe3ok, ayd. Yroa. Buuabl yrios.
BeprukansHbie 1 cMeKHBIE YIUIbL. buccekTpuca yria.

[TapannensHble U nepecekaronyecs npsamele. llepnenaukynsapusie npsMbeie. Teopemsl 0
NapajuIeJIbHOCTU U MEPHEHIUKYISIPHOCTH NpsAMbIX. [lepneHauKkynsp U HakJIOHHAs K HPSIMOH.
CepeauHHbIN NEPIEHAUKYJIISAP K OTPE3KY.

I'eomeTrpuueckoe mecto Touek. CBoWcTBa OUCCEKTPUCHI yIVIa U CEPEAMHHOIO Iep-
MEHUKYISIpa K OTPE3KY.

Tpeyronpauk. Beicota, Meamana, OWCCEKTpHCa, CpPEIOHsSI JIMHUS TPEYroJbHUKA.
PaBHOOeIpeHHbIE U PAaBHOCTOPOHHHE TPEYTOJbHUKH, CBOMCTBA M MPHU3HAKUA PAaBHOOEIPEHHOIO
TpeyroibHuka. Ilpu3Haku  paBeHCTBa  TpeyrojbHUKOB. HepaBeHCTBO  TpeyroyibHHKA.
COOTHOIIIEHHSI MEXAY CTOPOHAaMHM M YIJIaMH TpeyrojbHuka. CyMMa yIJOB TpEeyrojbHHUKA.
Buemnue yriel Tpeyronpauka. Teopema @aneca. [Tomo6ue tpeyronbsankoB. [Ipu3znaku mogoous
TpeyroiabHuKkoB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHI€HC, KOTAHT'€HC OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyroyibHUKa U yrioB oT 0 no 180°; npuBeneHue kK octpoMy yriay. Pemnienue
IPSIMOYTOJIBHBIX TPEYTrONbHUKOB. (OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. Dopmylsl,
CBS3BIBAIOIIME CHUHYC, KOCHMHYC, TAaHI'€HC, KOTAHI€HC OJIHOTO M TOro ke yria. Pemenue
TPEYrOJIbHUKOB: TEOPEMA KOCUHYCOB U TEOPEMA CUHYCOB. 3aMeUaTeNIbHbIE TOYKU TPEYTOJIbHUKA.

UYereipexyronbHuk. [lapamnenorpamMm, €ro cBoWCTBa W MpU3HAKU. [IpsSIMOyroiabHUK,
KBaJpaT, poMO, UX CBOICTBA U MpHU3HAKK. Tpanenus, cpeHss JUHUSA TPanelnH.

MHoroyroisHuK. Bbinmyknble MHOroyroipHuku. CyMMa YIVIOB BBIITYKJIONO MHOIO-
yroibHuKa. [IpaBuiibHbIE MHOTOYTOJIbHUKH.

OxpyxHocTh U Kkpyr. lyra, xopna. Cektop, cermeHT. LleHTpanbHBIN yroj, BOUCAHHBIN
yroJ; BEJIMYMHA BIUCAHHOIO yIiia. B3auMHOE pacrnosiokeHHe MpsAMON M OKPYXKHOCTH, IBYX
okpyxHocTell. KacaTenbHas U cexyias K OKpyKHOCTH, UX CBOMCTBA. BriricaHHbIe U ONMCaHHbIE
MHOTOYrOJIbHUKH. OKpY>KHOCTb, BIMCaHHAsI B TPEYTOJIbHUK, U OKPYXHOCTb, OMMCAHHAS OKOJIO
TpeyrojbHUKa. Brimcanuble 1 onucaHHble OKPY>KHOCTH MPAaBUILHOTO MHOTOYTOJIbHUKA.

I'eomerpuueckue npeodbpazoBanus. [lonsarue o paBenctse ¢puryp. [lonsarue o IBUKEHUU:
oceBasl U LIEHTpaJibHAs CUMMETpPUHM, MapajieNbHbI nepeHoc, moBopot. [loHsTHe o mogoOuu
(bUryp 1 roMOTETHH.

[TocTpoeHnst ¢ moMmomp0 OUPKYIST W JUHEHKA. OCHOBHBIE 3aJa4d Ha MOCTPOCHHE:
JIEJIEHNE OTpe3Ka IOI0JIaM; IIOCTPOEHHUE YIJIa, PABHOIO JAHHOMY; IIOCTPOEHUE TPEYTOJIbHUKA T10
TPEM CTOpPOHaM; IOCTPOEHHE MEpPIEeHIUKYNsApa K MPSIMOH; MOCTpOEHHE OUCCEKTPHUCHI YTJa;
JIEJIEHNE OTPE3Ka Ha NPABHBIX YacTEH.

Pemenne 3amau Ha BBIYMCIIEHHE, J0KA3aTE€IbCTBO M TOCTPOEHHUE C HCIOJIb30BAHHEM
CBOWCTB M3y4YEHHBIX QUTYP.

H3mepenne reomeTpu4ecKux BeJTUYMH.

Jlnuna orpe3ka. PaccrossHue OT TOYKM 10 NpsMOM. PaccTosiHue Mexny napajiiesibHbBIMU
MPSIMBIMH.

[TepumeTp MHOTOYTOJIbHUKA.

JlnvHa OKpY>KHOCTH, YUCIIO J; JJINHA JYyTU OKPYKHOCTH.



I'panycHas Mepa yriia, COOTBETCTBUE MEKIY BEIUYMHOW LICHTPAJIBHOIO YIVIa U JJIMHOU
JyTH OKPY>KHOCTH.

[Tonatue momaau Mmiockux ¢uryp. PaBHOCOCTaBIEHHBIE W PaBHOBEIMKHE (PUTYPHI.
[Tnomane npsmoyronsHuka. [Inomany napaiienorpamma, TpeyrojabHuKa U Tpanenuu. Ihomans
MHoOroyrojpHuka. Ilnomane kpyra u muiomanas cexkropa. CoOTHOIIEHME MEXAY IUIOMIAJSIMU
Mo00HBIX (UTyp.

Pemenne 3amady Ha BBIYMCICHHME W JOKA3aTEIbCTBO C HCIIOIB30BAHMEM H3Y4YECHHBIX
dbopmy.

Koopaunarsl.

VYpauenue npsamoil. Koopaunatsl cepenunsl otpe3ka. dopmyna pacCTOSHMS MEXKIY
JBYMS TOYKaMU IIJIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

BekTophbl.

JlinHa (Moxynb) BekTopa. PaBeHcTBO BekTOpoB. KosnHeapHble BekTopbl. KoopanHaTsl
BEKTOPAa. YMHOJKEHHE BEKTOpa Ha 4YHCJIO, CyMMa BEKTOPOB, pa3jOKEHUE BEKTOpa IO JIBYM
HEKOJJIMHEapHbIM BekTopaM. CKalsipHOE NPOU3BECHUE BEKTOPOB.

Mamemamuka 6 ucmopuueckom pazeumuu

Hcropus GpopMupoBaHUs MOHATHS YUCIA: HATYpajbHbIE YUCIIA, APOOH, HEJOCTATOYHOCTh
palMOHAIBHBIX YHMCEN JUIsl TEOMETPUUECKUX HM3MEpPEHUH, uppauuoHaabHble yncia. CTapuHHbIE
cucteMsl 3anucu uducels. [Ipodu B BaBuinone, Erunte, Pume. OTkpbiTHE NECATUYHBIX ApPOOEi.
Crapunnbie cuctembl Mep. JlecsaTuunbie ApoOM W MeTpuyeckas cucrema mep. llosBienue
OTpULIATENbHBIX uncen U Hyis. JI. Marauukuil. JI. Diinep.

3apoxkaenue anreOpsl B Henpax apudmeruku. An-Xopesmu. PoxaeHne OyKBEHHOM
cumBonuku. I1. ®epma, @. Buer, P. Jlekapt. UcTopus Bompoca o HaxoxxaeHUH (HOpMyIl KOpHEH
anreOpandyeckux YpaBHEHHH, Hepa3peliuMOCTh B paguKajaX YpaBHEHHUH CTeNeHH, OoJbliel
yetslpex. H. Taptanss, k. Kapnano, H. X. A6ens, D. I'anya.

N300perenue MeToaa KOOpAUHAT, TO3BOJISIFOIIETO IEPEBOIUTH T€OMETPUUECKUE OOBEKTHI
Ha s3bIKk anredpel. P. Jlekapt u II. @epma. Ilpumepbl pa3nuyHbIX CUCTEM KOOpAMHAT Ha
IIJIOCKOCTH.

3anaua Jleonapno Iuzanckoro (dubonauum) o kpoaukax, yucia @uboHauyn. 3agada o
IaXMaTHOM JTOCKE.

Hcrokn Teopuu BEpPOATHOCTEH: CTpaxoBoe [1eno, azaptHele urpbl. I1I. depma u b.
[Tackans. 5. bepnymiu. A. H. Konmoropos.

Ot 3emnemepus k reomerpuu. ITudarop u ero mkona. danec. Apxumen. I[locrpoenue
MPaBWJIBHBIX MHOTOYroJbHUKOB. Tpucekuus yria. Kaapatypa kpyra. ¥ aBoenue kyoa. Mcropus
yucia J. 3omoroe ceyenue. «Hauana» Eskiampa. JI. Oitnep. H. U. JloGaueBckuii. Mcropus ns-
TOTO IOCTYJaTa.

Codusmbl, mapaioKChl.



Temamuueckoe niaanupoeanue

MaremaTnka 5 kiaacce

ABT. yueOnuka U.HM. 3ybapesa, A.I'.'MopakoBuu. MHeMo3uHA.

54 B Hexero, Bcero 170 4.

OcHoBHOe CoaecpKaHue 10 TeMaM

Koa-Bo
4acoB

IToBTOpenue marepuana 4 kiacca

6

BBopaHas KoHTpoJbHAS paboTa

1

I'nasa |. HatrypaabHble uncia.

S
I

HCCHTI/I‘IHaﬂ CHUCTEMA CUHCJICHUSA

UYucnoBble M OYKBEHHBIE BbIPDAKEHUS

SI3bIK IreOMCTPHUICCKUX PHUCYHKOB

[Tpsimas. Otpesok. Jlyu.

CpaBHeHue oTpe3KkoB. JmHa oTpeska

Jlomanas

Koopaunatuslit 1yu

Koumponvnasa paboma Nel

OxpyriieHre HaTypaJIbHbIX YUCEll

[Ipukuaka pesynprara qeHCTBUN

Brraucnenre ¢ MHOTO3HAYHBIMH YHCIAMU

Koumponvnas paboma Ne2

[IpssMOyTONBHUK

DopMyIbl

3aKkoHbl apuMETHUECKUX JeHCcTBUI

YpaBHeHUst

YnpouieHne BbIpaKEHUN

MaremMaTuyeCcKui SI3bIK

MaremMaTruueckas MOJIENb

Konmponvnasn paboma Ne3

RPIERINEINNININIERIRARWINIEININDINDND W W W

I'nasa I1. OObIKHOBEHHBIE IPOOH.

w

JleneHue ¢ 0CTaTKOM

JlpoOb Kak pe3ynbTar JeJIeHNs HaTypaJbHbIX YHCEIl.

OTbICKaHUE YaCTH OT OECJI0ro U nejaoro 1mo €ro 4aCtu

OcHOBHOE CBOMCTBO 1poOuU

HpaBI/IHBHBIe 1 HCTIPABHUJILHBIC ,Z[pO6I/I. CMelranHbBIC Yncia

OKpy>KHOCTb U KpyT

Konmponvnas paboma Nod

CII0)KE€HHE ¥ BEIYMTAaHUE OOBIKHOBEHHBIX I[pO6CI>i

Ciro’keHMe 1 BEIYUTaHNE CMENTaHHBIX YHCE

YMHOXEHHUE U JeIICHUE OOBIKHOBEHHOM I[pO6I/I Ha HAaTypaJIbHOC YUCIIO

Konmponvnas paboma Nos.

RPIWOIO|RPWW AR WNWW

I'naBa |ll. 'eomeTpnueckne purypsl

N
[y

Onpenenenue yrina. Pa3BepHyTbIi yrod.

CpaBHEHME YTIJI0B HAJO)KEHUEM

N3mepenue yrios.

buccekTpuca yria

TpeyroiabHuK

[1o1mane TpeyrojbHUKa

NWFLINEFIN




CBolicTBa YIJIOB TPEYrOJIbHUKA

PaccrosiHne Mexay n1ByMs Toukamu. Macmta0.

N

PaccTosiHue OT TOYKH 10 TPSMOM.
[lepnenukynsipHble PSIMbIE

[EEN

CepenrHHBIN TEPIICHIUKYJIISIP

CBOIICTBO OMCCEKTPHUCHI yriia

Konmponvras paboma No6

R INN

I'naBa V. lecaTuunbie 1podu

S

3

[TonsTHe necaTHYHOM Tpobu. YTeHne u 3anuch IECITUYHBIX qpobeit

YMHOXKEHUE U iesieHne aecatuaHou npoou Ha 10, 100, 1000 u 1.1.

HepeBo,u BCJIMYHMH U3 OAHUX CAWHHL U3MCPCHUSA B IPYTHC

CpaBHEHHE IECATHYHBIX IpoOei

CrnoxeHue ¥ BBIMUTAHHUE JCCSITHYHBIX ApoOei

Konmponvnas paboma Ne7.

YMHOXEHUE ACCATUIHBIX APOOCH

CreneHp uncia.

YHUCJIO

Cpennee apudmernueckoe. [lenenue aecaTHUHOM IpoOU Ha HATypaIbHOE

WW OB WININ -

Jlenenue necaTHYHON ApoOU HA NECATUUHYIO APOOb.

Konmponvnas paboma No§.

ITonstue IPOLICHTA.

3aaun Ha TPOLICHTHI

MUKpOKAJIBKYIISTOD.

AlOWFL IO

I'naBa V. I'eomeTrpuyeckue Teja

[HEN
o

[IpssMOyTONBHBIN NTapasuIeIenuIe]

Pa3BepTI<a MMPAMOYTOJIBHOT'O IMapaJUICIICIIUIICa

O6beM IpsIMOYTOJIBHOTO Napajuiesenunena

Konmponvnas paboma Ne9

I'naBa VI|. BBeeHne B BepOSAITHOCTH

JlocToBepHbIe, HEBO3MOKHBIE U CITyYailHble COOBITHS

Kombunaropssle 3agaun.

IloBTOpEHHE

HOBTOpeHI/Ie HpOﬁHeHHOFO MaTcpuajia

Hrorosas KOHTPOJIbHAs pa60Ta

RPINOOININ AP

MaremaTuka 6 Kiaacc

ABT. yueOHuka U.U. 3ydapeBa, A.I'.'MopakoBu4. MHeMO31HA.

54 B Hexemro, Bcero 170 4.

OcHOBHOe coiep:KaHue M0 TeMaM

KoJ-Bo
YacoB

IloBTOpeHue marepuaJa S Kiacca

I[CﬁCTBHSI C MHOT'O3HA4YHbBIMH YHCJIaMH.

YpaBHenus. Pemenue 3agay.

YnpouieHue BhIpaKeHHil.

JleiicTBHs ¢ OOBIKHOBEHHBIMU APOOSIMH.

JIeficTBUS ¢ NECATUIHBIMH IPOOSIMHU.

IIpoLeHTBI.

BBonnast koHTpObHAS paboTa

A e IR

I'naBa |. Ilos1oskuTebHBIC H OTPULATEIbHBIC YHCIA

D
a1




[ToBOpoOT M HIEHTpaIbHAas] CHMMETPHS

IlonoxutenbHBIC U OTPULATCIILHBIC YHCJIA. KOOpI[I/IHaTHaSI npsamas

HpOTI/IBOHOHO)KHBIe qucjia MOI[y.]'II) qucia

CpaBHeHMe uncen

HapaJ'IJ'IeJ'IBHOCTB IMPAMBIX

Koumponvnas paboma Nel

UucioBble BEIPAKEHUSI, COAEPIKAIME 3HAKU *,-

Anrebpanyeckas CyMMa U €€ CBOHCTBA

HpaBI/IJIa BBIYMCJICHHUSA 3HAYCHUA aJIFCGpaI/I‘IGCKOfI CYMMBI JIBYX YHUCCJI

PaccTosinue Mexay ToYkaMu KOOPAMHATHOM MPSAMOM

OceBas cuMMeTpus

UucnoBble NPOMEXYTKU

Konmponvnas paboma No2

VMHOXKEHIE U ACJICHUEC TTOJOKUTCIIbHBIX U OTPUIATCIIBHBIX YHUCCII

Koopaunatsl

KoopanHartHast miaockocTb

YMHOXEHUE U IeJICHHE OOBIKHOBEHHBIX ApOOCH

[IpaBmiio yMHOK€EHUS JUIs KOMOMHATOPHBIX 3a/1a4

Koumponvnas paboma Ne3

RPWhAhSMRPIARP AW A~OOOCRERWA~OGIHHO

I'naBa |l. IlpeoGpa3oBanue OyKBeHHBIX BbIPaKeHH 36
PackpbiTre CKOOOK &)
YpouieHue BeIpaKeHU! 5
Pemenue ypaBHeHui 5)
Pemenue 3a1a4 Ha cocTaBlieHUE YpaBHEHHH 6
Konmponvnas paboma No4 1
HaxoxaeHue 4yacTu oT 1Ie0ro U I1eJIOT0 10 €ro YacTH. 4
OxkpyxHOCTb. [[11Ha OKpY>KHOCTH 3
Kpyr. [Tnomans kpyra 3
Hlap. Coepa 3
Konmponvnas paboma Ne5 1
I'aasa |11, [leiImMOCTh HATYPAJIBHBIX YHCEJ 29
Jlenutenu v KpaTHbIE 3
JlenuMocTh npou3BeICHUS 3
JlenuMocTh CyMMBI U pa3HOCTH YHCET 3
[Tpu3naku nenmumoctw Ha 2,5, 10, 4 u 25 3
ITpusHaku nenumoctr Ha 3 1 9 3
Konmponvnas paboma No6 1
[Ipocteie yncna. Pa3noxeHnre yncia Ha MPOCTble MHOKUTENH 4
HanbGonpmmuii o0l 1eTUTEND 4
B3anmuo mnpocteie uyucna. I[Ipu3Hak AeIMMOCTH Ha MTPOU3BEIECHUE. 4
Haumensinee ob1ee kpaTHoe
Konmponvnas paboma Ne7 1
I'aasa V. MaTemaTnka BOKPYI Hac 25
OTHOIIIEHUE JIBYX YHCEIT 3
Jlnarpammbl 3
[Tponop1inoHAILHOCTh BETUYHH 4
Pemenue 3aga4 ¢ moMoIbIO NPONOPIUI 5
Koumponvnas paboma No§ 1
Pasurble 3amaun 5
IlepBoe 3HAKOMCTBO C NIOHATHEM BEPOSTHOCTU 4




IloBTOpEHME 8

~

IloBTOpEHME NPONHAEHHOIO MaTepHUaIa

Hroroas koHTpoOIbHAs paboTa 1

Aunredpa 7 kaacc.
ABT. yueOHuka A.I'. Mopakosuy, JI.A. Asnexkcanaposa, T.H. Mumycruna, E.E.
TyabunHCKas
3 yaca B HefeJ10, Bcero 102 vaca.

OcHoBHOE coaepkaHue 1o TeEMaM Koa-Bo
yacoB

IToBTOpEHUE

IToBropenue. /IeicTBHs € pallMOHAIbHBIMY YHCIAMU

IToBTOpeHuE. YnpoliieHrue BeIpakKeHU N

[Toropenue. [Iponopuus.

IToBTOpenue. Pemenue 3amau

PR Rk |o

Beoonas konmponvuas paboma

[EEN

I'maBa |.MareMaTn4eckuii a13bIKk. MaTeMaTH4YeCcKasg MOJEIb. 2

Yucnosbie U anre6pa1/1quKI/Ie BbIPAXXCHUA

Yo Takoe MaTEMATUYECKAHN SI3BIK?

Yto Takoe MaTeMaTHuuecKas MO,Z[CJ'IB?

JIuHeitHOe ypaBHEHHE C OJJHOM NTEPEMEHHOMN

Koopaunarnas npsamas

RPININWININ

Konmponvnas paboma Nel

[EEN

I'nasa |l. JIuneiinas pyHkuus 1

KOOp,I[I/IHaTHaSI IIJIOCKOCThb

JluHelHoe ypaBHEHHE ¢ JBYMsI IEPEMEHHBIMU U €T0 rpauK

JIuneitnast GyHkms u e€ rpaduk

Jluneitnas pynkuus y = kx

B3aumHoe pacrionoxenue rpaduKoB JUHEHHBIX QYHKINN

RPIRPIRPWWIN

Konmponvnas paboma Ne2

[EEN
SN

I'maBa Ill. Cucrembl ABYX JIMHEHHBIX YpaBHEHUHl C [BYMH
NepeMeHHbIMHU

OCHOBHBIE TTOHATHSA

MeToa noaCcTaHOBKHU

Meton anreOpanyecKoro CI0KESHHS

AlIbhWIN

Cucrembl AByX JHMHEHMHBIX YpPaBHEHHM C JBYMs IEPEMEHHBIMH Kak
MaTEMaTU4YECKUE MOJEIN peaIbHbIX CUTyalui

Konmponvnas paboma No3

I'naa IV. Ctenenb ¢ HaTYpaJbHbIM NOKa3aTejieM M eé cBOlicTBA

Yto Takoe CTEIeHb C HaTypaJbHBIM rmokasareyemM?

Tabauia OCHOBHBIX CTEHEHENR

CBOMCTBa CTENEHH C HATYPAIbHBIM MOKA3aTEIEM

VMHOXEHUE U JCIICHUC CTEIICHEH C OJWMHAKOBBIMU ITOKA3aTCIIMU

CrereHs ¢ HYJICBBIM IOKa3aTCJICM

I'nasa V. Onnouwsiensbl. Onepanumu HaJ OHOYJIEHAMU

[Tonsitue ogHounena. CTaHAapTHHIN BUJT OTHOWICHA

CrnokeHne U BEIYUTAaHHUE OJHOYJICHOB.

N[Nk RN R R

YMHOXEHHE OJHOWICHOB. Bo3BeneHuE OIHOWIEHA B HATYPaJIbHYIO
CTENEHb




Jlenenne ogHOWICHA HA OJHOWICH 2

Koumponvnas paboma No4 1
I'maBa VI. Mmuorouinensl. ApudgMeTHyecKue Onepamuu Hajg 15
MHOTOYWIEeHAMU

OCHOBHBIE TTOHSTHSA

Cro’keHue U BEIYNTaHUE MHOTO4YJICHOB

VMHOXEHIEe MHOTOUJIEHA Ha OJHOYJICH

DopMyIIbl COKPAIIEHHOTO YMHOKEHUS

HCHGHI/IG MHOIo4JicHa Ha OAHOYJICH

1
2
2
YMHOkKEHHE MHOTOYJIEHa HA MHOTOWIEH 3
5
1
1

Koumponvnas paboma Ned

I'masa VII. Pa3ioxenye MHOro4/1€HA HA MHOKUTEIH 18

Yto Takoe PAa3JI0KCHUC MHOTI'OYWICHA HAa MHOXKXHUTCIIM U 3a4CM OHO HYKHO

Brinecenue 061]161"0 MHOKHUTEIIS 32 CKOOKHU

1

2
Crnioco0 rpynnupoBKU 2
PaznoxkeHne MHOrowieHa Ha MHOXHUTEIM C HOMOIIBIO  (GopMyI 5
COKPAILEHHOI'O YMHOXKEHHUS

w

PaznoxeHne MHOrousieHa Ha MHOXHUTEIM C IIOMOIIBI0 KOMOMHAIUH
Ppa3IUYHBIX IPUEMOB

CokpaieHue anredopandeckux apooeit

ToxnmecTBa

Koumponvnas paboma Ne6

I'naBa VIII. ®yukuus y = X

OYHKIHS y = X° 1 e rpaduK

I'paduueckoe penieHne ypaBHeHUN

Yro 03HaYaeT B MaTeMaTuke 3anuch y = f(X)

Hmozosas konmpoavHas paboma

I'naa I X. UToroBoe nopropenue

IToBTOpenue. CucteMbl IByX JUHEHHBIX YpaBHEHUN

[ToBTOpeHne. @opmMyJibl COKPAIIEHHOTO YMHOKEHUS

IToBropenue. CokparnieHue anredpandeckux apooei

RiRRPrRrIDR W N WO Rk w

HOBTOpeHI/Ie.PCI_HeHI/Ie 3agaq

Aunredpa 8 kaacc.
ABT. yueOHuka A.I'. Mopakosuy, JI.A. Asnexkcanaposa, T.H. Mumycruna, E.E.
TyabunHCcKas
3yaca B Heaeno, Becero 102 yaca.

OcHoOBHOE coep:kaHue M0 TeMam Koa-Bo
4acoB
IloBTOpEeHHne 5
UncnoBsle U anreOpaniecKue BHIPAKEHUS 1
I'paduku pynkuumit 1
JInHelHbIe ypaBHEHUS U CUCTEMBI. 1
JIuHeitHble ypaBHEHUS U CUCTEMBI. 1
Beoounas xkonmponvnas paboma 1
I'naBa |.Anred6panyeckue 1poou 21
OCHOBHBIE TOHATHUS. 1
OCHOBHOE CBOMCTBO aJireOpandeckon Apoou. 2




CnokeHMEe W BBIUMTAHUE alreOpanyeckux ApoOei C OAMHAKOBBIMHU
3HaMEHATEIIMU.

CnoxxeHue U BbIUMTAHUE anreOpamdeckux Jpobell ¢  pa3HbIMU
3HAMEHATEISIMMU.

Konmponvras pabomalNel

YMHOXKEHHE W JleleHue anreOpamueckux —Apobeil.  BosBenmenue
anreOpanvecKoil 1podu B CTETICHb.

w

[TpeoOpa3oBaHKe palMOHATBHBIX BRIPAKESHUH.

IlepBbie npeacTaBiIeHNs O PEHICHUH PAllHOHAIBHBIX YPaBHEHHI.

CreneHs ¢ OTPHULATCIIBHBIM LICJIBIM ITOKAa3aTCJICM.

Koumponvnas pabomaNo2

RPN W

Iaapa ||.®@ynkuus y=/x.CBoiicTBa KBa[paTHOT0 KOPHS

[EEN

8

PaumonanbHbie ynciaa

ITonstue KBaJIPpaTHOI'O KOPHA N3 HCOTPHULATCIIbHOI'O YK CJId.

WppanmonansHble yucia.

MHO0XKXECTBO IENCTBUTENBbHBIX YUCEIL.

dyuknus y=v/x, ee cBoiicTBa U rpauK.

CBolicTBa KBaIpaTHBIX KOPHEH.

[IpeoOpa3oBaHre BBIPAKCHUM, COACPKAIMUX OIEPAIUI0 H3BJICUCHUS
KBaJIPATHOTO KOPHSI.

AINIDNRRERWN

Konmponvnas pabomaNo3.

Monynb qeiiCTBUTENFHOTO YUCIIA.

N

I'nasa lll.KBanpaTnunas pynkuus. @yHkuus y=§.

dyHKIus y=Kx?, ee CBOHCTBA rpaduk.

K v
@OyHKIUS y=-, ee CBOICTBa U rpaduk
X

Konmponvnas pabomaNod.

Kak noctpouts rpaduk ¢ynkuun y=f(x+l), ecnmu wusBecteH rpadux
dyrkurn y=f(x)

N NN

Kak mnoctpouts rpapuk ¢yHkuun y=f(x)+m,ecnu usBecteH rpaduk
bysakun y=f(x).

Kak moctpouts rpapuk ¢ynkimum y=f(x+l)+m,ecnu usBecren rpadpux
bysakn y=f(x).

N

dyuknus y=ax’+Bx+c,ee cBOHCTBA U TpaduK

I'paduueckoe perneHue KBaipaTHBIX YpaBHEHUHN

Konmponvnasn paboma Ne5.

=W w

I'naBa IV.KBagpaTHble ypaBHeHust

N

1

OCHOBHbBIC TOHSATHS.

@opMyIbl KOPHEN KBAIPATHBIX YPABHEHUM.

PanunonannHBIC YpaBHCHU A

Konmponvnas paboma Neb.

PanvoHaneHble ypaBHEHHsS KaKk MaTeMaTH4YECKHE MOJEIN PEeaJbHBIX
CUTYaLUil.

NP lwlwlk

Eme ogna popMmyna KopHel KBaJpaTHOIO ypaBHEHHUS.

Teopema Buera

Konmponvnas pabomaNo7.

HppaunoHaibHble ypaBHEHUSL.

N, W w

I'naBa V.HepaBencTBa

[EEN
SN

CBOICTBA YHUCIIOBBIX HEPABEHCTB.

HccnenoBanue GyHKIHMI HA MOHOTOHHOCTb.

Pemienue muHEMHBIX HEPABEHCTB.

WIN|IN




Pemennie kBaipaTHBIX HEPABEHCTB.

Koumponvnas pabomaNos.

HpI/I6J'II/I)KeHHI)IC 3HA4YCHUA HeﬁCTBHTeHBHBIX YHUCCII.

CraHgapTHBIM BUJI IOJOKUTEIBHOTO YHCIIA.

O06o0maee NOBTOpPeHne

JleticTBus ¢ anreOpanyecKuMH JpoOsMu

KBagparHsle KOpHU

KBagparnunas gpyHkius u e€ CBOCTBa

KBagparusle ypaBHenus. HepaBeHcrsa.

N L IS

Hmoeosas konmponvrnas paboma

Aunredpa 9 kaacc.
ABT. yueOHuka A.I'. Mopakosuy, JI.A. Anekcanaposa, T.H. Mumycruna, E.E.
Tyabunnckas, I1.B Cemenon
4 yaca B HeJe10, Becero 136 uaca.

OcHoBHOE coaecpkaHue 10 TEMaM Koia-Bo
4acoB

IloBTOpEHME

YipouieHne BeIpaXeHUN

Pemennie ypaBHeHU U HEPABEHCTB

@DYHKIMH U UX rpaduku

TekcToBbBIC 3a1aUn

RN ININ| 0o

BBojHas koHTpoJIbHAs paboTa

N
S

I'naBa |. PaiinonajibHble HEPABEHCTBA U UX CHCTEMBI.

JIuHelnple U KBaJAPATHBIC HCPABCHCTBA

ParnmonanbHbIe HEPABEHCTBA.

MHoxecTBa U Oorncpanv Hal HUMHU.

CucremMbl HEPABEHCTB..

S EAFNENIRY

KontposnbHas padora Nel.

I'naBa Il. Cucrembl ypaBHeHMid. 21

OCHOBHBIE TOHATHS. 6

MeTo bl pelIeHUs] CUCTEM YPaBHEHHUH. 6

CucreMbl ypaBHEHUH KaK MaTeMaTHYECKHE MOJIENIN pealbHbIX CUTYaIUi. 8

KontposnbHas pabora Ne2. 1

I'aasa l11. YuciaoBble pyHKIMH. 30

Onpenenenue uyucnoBoil QyHkuuu. OO6macTe ompeneneHus, o001acTh 5
3HaYeHUHN QyHKINU.

CriocoObI 3a1aHUsT PYHKITUH.

CBoiicTBa (DyHKIHH.

UeTHbIe ¥ HEUETHBIC (PYHKITUH.

KonrtponbHas padora Ne 3.

Oynkuus y = x",n € N. Hx cBoiicTBa 1 rpaduku.

Oynkus y = x "', n € N. Hx cBoiicTBa u rpaduky.

DyHKIWMA Yy = W, n € N. Hx cBoiicTBa u rpaduku.

P WWwRLlool|w

KonrtponbHas padora Ne 4.

N

I'nasa IV. lIporpeccuu. 0

YwucnoBbie IIOCICI0BATCIBbHOCTH.

Apudmernueckas nporpeccusi.

["'eomeTprueckas mporpeccusl.

oo~

KontponbHas pabora Ne 5.
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I'maBa V. DjeMeHTbl KOMOMHATOPUKH, CTATUCTHKH MW TeOPHUH
BEpPOATHOCTEI.

KomOunaropHsie 3a1auu.

CraTtucTuka — Au3aifH HHPOpMaLnu.

HpOCTGfII.HHC BCPOATHOCTHBIC 3aJa4H.

DKcIepUMEHTAIbHBIE TAHHBIE U BEPOSTHOCTH COOBITHH.

Ll BN =N N N

KontponbHas padora Ne 6.

[EEN
(o]

O06o0maee NOBTOpPeHNe

[TpuGnuKeHHbIe BEIYMCIICHUS.

3a,Z[a‘II/I Ha BBIYUCJIICHUC.

3aszia4 Ha MPOLIEHTHI.

TexcToBrIC 3aJa4du.

PemreHne ypaBHEHUHN U UX CUCTEM.

I'paduku GyHKIMIA.

IIporpeccun.

PaznoxeHne Ha MHOKUTENH.

Pemenue 3amau ¢ ImapamMeTpamMu.

NIFRPIFPINDNININDNRFPE-

WTorosas koHTpoJIbHAs paboTa.

I'eomerpus 7 — 9 kiace
ABTop yueOHuka: JI.C. Aranacsan, B.®. byry3os, C.b. Kagomues, J.I'. Ilo3usk,
H.MN. IOauna
7 kaace
2 yaca B HeJeJI10, Bcero 68 yacos

OcHoBHOE€ coaepkaHue 10 TEMaM KoJia-Bo
4acoB

[HEN
SN

I'naBa |. HayaJibHbIe reoMeTpUYecKe cBeJleHH s

[IpsiMast u oTpe3ok

JIy4d u yron

CpaBHEHHE OTPE3KOB U YIJIOB

I/ISMepeHI/Ie OTPC3KOB

N3mepenue yrios

[lepneHquKynspHbIC IPSIMBIE

Pemenue 3agau

FRININNININEFEINIDN

Konmponvnas paboma No 1

(o0}

I'nasa |l. TpeyroabHuku

[lepBbIil IpU3HAK paBEeHCTBA TPEYTOJbHUKOB

MCI[I/IaHLI, 6I/ICCCKTpI/ICLI 1 BBICOTHI TPCYT'OJIbHUKA

BTtopoii u TpeTnii npu3HaKu paBeHCTBA TPEYTOJbHUKOB

3ajadn Ha OCTPOEHUE

Pemenue 3agau

RlIAhWRAWWE

Konmponvnas paboma No 2

[EEN
[EEN

I'aasa |11. ITapajiesibHbIe NIPSIMbIE

N

[Ipu3Haky napaJyIeIbHOCTH JIBYX MPSMBIX

SN

Axcuoma NapaJICJIbHOCTHIIPAMBIX

N

Pemenue 3agau

Konmponvnas paboma Ne 3 1

I'maBa IV. CoorHomeHnss Mexkay CTOPOHAMH M YIJaMH 20
TPeyroJibHHKa

CymMa yIiIoB TpeyroJibHUKa 2




CoOOTHOIIEHUS MEX1y CTOPOHAMU U YTJIaMH TPEyroJIbHUKa

Pemenue 3agau

Konmponvnas paboma Ne 4

IIpssMOyTOJIBHBIE TPEYTOIBHUKH

[TocTpoenue TpeyroiabHUKa MO TPEM JIEMEHTaM

Pemenue 3agau

Koumponvnas paboma Ne 5

IToBTOpenue. Pemenune 3axaq

ROk lw DR N w

[ToBropenue. Pemenue 3amau.Menmanbl, OUCCEKTPUCHI M  BBICOTHI
TPEYroJbHUKA

[ToBropenue. Pemenue 3anay. [Ipu3Haku paBeHCTBA TPEYTrOJIbHUKOB.

[ToBTopenue. Pemenue 3anay. [lapamienbHbie npsiMbIe.

IToBropenue. Pemenne 3anad. [IpsMOyronbHblid TPEYrOJIbHUK.

N

IToBropenue. Pemenue 3a1a4. 3agauu Ha NOCTPOCHHUE.

8 kiacce
2 yaca B HeJeJI0, Bcero 68 yacos

OcHoBHOE€ coaecpkaHue 10 TEMaM Koia-Bo
4acoB

IloBTOpEHHE

IToBropenue. TpeyrosbHUKH.

LY

[ToBropenue. [lapamienbHbIe TpsIMBIE.

[EEN
IS

I'maBa V. YeTbIpexyrojibHUKH

MHOroyrojasHUKU

[Tapamrenorpamm.

Tpaneuus.

[IpsAMOYTONIBHUK.

PomMmoO.

KBanpar.

OceBas ¥ lIeHTpaJIbHasg cuMMeTpuu. Penienue 3aaau.

N L LNILENIESES

Konmponvnasa paboma Ne |

[EEN
SN

T'masa VI. [L1omaan

IInomane MHOTI'OYT'OJIbHUKA

[Imomane napasmienorpaMmma.

[Tnomaap TpeyroapHUKa.

[momane Tpaneunm.

Teopema I[Tudaropa

Pemenue 3agau

FRINWININININ

Konmponvnas paboma No 2

[EEN

I'nasa VIL. Ilogo0Hble TPEYroJbHUKH 8

Onpenenenre noJI00HBIX TPEYTOJIBHUKOB

[Tpu3Haku Mo100us TPEYTOIbHUKOB

Koumponvnas paboma Ne 3

[IpumeneHne mono6ust K I0Ka3aTeabCTBY TEOPEM M PEIICHHUIO 3a/1a4

WO OIN

CooTHomIEHNsT MEXIy CTOPOHAaMH U yINIaMH  NPSMOYIOJIBHOTO
TPEYrOJIbHUKA

[EEN

Koumponvnas paboma Ne 4

I'nasa VIII. Oxkpy:xkHocTh 15

KacarenbHas K OKpy>KHOCTH

I{eHTpanbHbIE ¥ BIMCAHHBIE YIIIbI

AW

UYeTbIpe 3aMeyaTesibHble TOUKH TPEYroJbHUKA




Brnncannas u onucanHasi OKpYy>KHOCTH

HToroselii TecT

IToBTOpEHUE

IToBropenue. Pemenne 3anau

1Ol =W

9 kiaacc
2 yaca B HeJIeJII0, Bcero 68 yacos

OcHoBHOE coaecpkaHue 1o TeEMaM

KoJu-Bo
4acoB

IToBTOpEHUE

[ToBTOpEeHUE

I'naBa I X.BekTopbI

ITonstue BCKTOpaA.

CrnoskeHne 1 BEIYUTaHHUE BCKTOPOB.

YMHOXEHUE BCKTOpa Ha 4YHCIO. HpI/IMeHCHHe BCKTOPOB K PCIICHUIO
3aaad.

wWlw|IN| oo

I'nmaBa X.MeToa koopaumHaT

[EEN

2

Koopaunatsl BekTopa.

HpOCTGfII.HHC 3a/la4d B KOOpAMWHATAax.

YpaBHEHHS OKPY>KHOCTU U TIPSIMOH.

Pemenue 3amay.

KonTponbnas padora Nel

RPINDW W w

I'maBa  Xl.CooTHomieHMsi  Mexay CTOPOHAMH W yIJIaMH
TpeyrojbHuka. CKajJsipHOe NPON3BeeHHEe BEKTOPOB.

[EEN

2

CuHyC, KOCUHYC U TaHT€HC YTJIa.

CoOTHOIIEHNS MEX1y CTOPOHAMU U YIJIaMU TPEYroJIbHUKA.

CxaJisipHOE ITPON3BE/ICHHE BEKTOPOB.

Pemenue 3agay.

KonTposnbnas pabora Ne2.

RINN AW

I'nasa XI1.lniuHa OKPY:KHOCTH U IJIOIIAAL KPYra

[EEN
N

HpaBI/IJ'II)HI)Ie MHOI'OYIr'OJIbHUKH.

JlnvHa OKpY>KHOCTH.

[Imomaae kpyra.

Pemenue 3amay.

KonrposnbHas pabora Ne3.

RPIWININ| D

I'nasa X111, [IBuxenus.

[EEN
o

IlonsTre ABUXKEHUS.

[TapajutenpHBIN IEPEHOC U TOBOPOT.

Pemenue 3amay.

KonrponbHas pabora Ne4.

I'naBa XIV. HauanbHble cBeleHUs] U3 CTepeOMeTPUHU

HauansHbie CBeeHUS U3 CTCPCOMCTPHUH.

00 akcmomax crepeoMeTpHu.

OO0 akcuoMax CTEpPEOMETPUHU.

IloBTOpEHue.

Pemrenue 3agau.

OOINN DA PWW W




