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Ilnanupyemble pe3yJbTAaThl OCBOCHHS Y4e0OHOI0 NMpeaMeTa
«MaremaTtuka».

[IporpamMma mo3BossIET MOOMBATHCA CHEAYIOIIUX PE3YJIbTaTOB OCBOCHUS
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30oBaHusl.

JIMYHOCTHBIE:

y yuawuxcs 6yoym cpopmuposamul.

1) OTBETCTBEHHOE OTHOILICHHUE K YUCHHIO;

2) TOTOBHOCTh M CIOCOOHOCTh OOYYalOImUXCS K CAaMOPa3BUTHIO W
caM000pa30BaHUIO HA OCHOBE MOTHBAIIUU K 00YUYEHUIO U MTO3HAHUIO;

3) yMeHHe $CHO, TOYHO, TPaMOTHO H3JlaraTb CBOM MBICIM B YCTHOW U
MUCHbMEHHON peuYd, TOHUMATh CMBICT T[IOCTABJICHHOW 3aJayu, BBICTPAUBATH
apryMEHTAI1I0, IPUBOJIUTh IPUMEPBI U KOHTPIIPUMEPHI;

4) HavyaJIbHBIC HABBIKU a/IaNTAllUU B TUHAMUYHO U3MEHSIOIIEMCSI MUPE;

5) sKosioruyeckasi KyJbTypa: IIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY MUPY,
TOTOBHOCTh CJIEOBaTh HOPMaM MPHUPOAOOXPAHHOIO, 3J0POBHECOEPEraroIIero
MOBEJICHUS;

6) ¢dopMupOBaHHE CIIOCOOHOCTH K OMOIMOHAJIBLHOMY BOCIPHSTHIO
MaTeMaTUYeCKUX 00BEKTOB, 3a/1a4, PEIICHUN, PACCYKACHUI;

7) yMEHHE  KOHTPOJMpOBAThH IMpoLeCC M  pe3ysibTar  y4eOHOU
MaTeMaTU4YECKON JIEATEIbHOCTH;

Y yuawuxcs Mmo2ym oblms cqhoOpMUpo8aHul:

1) mepBOHaYaIbHBIC TIPEACTABJICHUS] O MAaTeMAaTHYECKOW Hayke Kak cdepe
YEJIOBEUECKOW MACSITENIbHOCTH, 00 dTamax e€ pa3BUTHA, O €€ 3HAYMMOCTU A
pa3BUTHUSI LIUBUJTA3AIUY;

2) KOMMYHHKAaTUBHAsI KOMIIETEHTHOCTh B OOIIEHWU U COTPYJHUYECTBE CO
CBEpCTHMKaMH B 00Opa3oBaTeIbHOM, y4eOHO-HUCCIIEIOBATEILCKOM, TBOPYECKOU U
JIPYTUX BUJIAX AEATEILHOCTH;

3) KpUTHUYHOCTh  MBIIUJIEHUS, YMEHHUE pPaClO3HaBaTh  JIOTUYECKHU

HCKOPPCKTHLIC BLICKA3bIBAHWA, OTIIMYATh TUIIOTE3Y OT (I)aKTa;



4) KpeaTUBHOCTb MBIIUJICHNSI, HTHULIMATUBBI, HAXOAUYUBOCTH, AaKTUBHOCTH IPU
pelieHnn apupMeTHYeCKuX 3a1ad.

MeTanpeameTHbie:

peryJsiTHBHbIE

yuawuecs Hay4yamcs:

1) bopMynupoBaTh U yIep:KUBaTh yUeOHYIO 3a/1a4y;

2) BbIOMpaTh JAEWCTBHUS B COOTBETCTBHUM C IIOCTaBICHHOM 3ajadell u
YCIIOBUSIMHU €€ peau3anuy,

3) maHUpOBaTh MyTH AOCTHXKEHHUS 1ieJiel, 0OCO3HAHHO BBIOMpaTh Hauboliee
3¢ deKkTUBHBIE CIOCOOBI pelIeHNs YUeOHBIX U M03HABATEIbHBIX 33/1a4;

4) npeaBUAETh YPOBEHb YCBOCHUS 3HAHUI, €r0 BPEMEHHBIX XapaKTEPUCTHK;

5) cocTaBiATH IJIaH U NOCJIEA0BATENbHOCTD JEHCTBHI;

6) OCYILIECTBISATh KOHTPOJb IO o00pa3lly ¥ BHOCUTh HEOOXOAUMBIE
KOPPEKTHUBBI;

7) aAekBaTHO OLICHMBATh MPABUJIBHOCTh WJIM OIIMOOYHOCTH BBINOJIHEHMS
y4ueOHOH 3a1auu, €€ OObEKTUBHYIO TPYJIHOCTh M COOCTBEHHBIE BO3MOXKHOCTHU €€
pelIeHus;

8) canyaTh cnocod AEHCTBUA W €ro pe3yjbTaT C 3aJaHHBIM 3TajJOHOM C
1ETIbI0 OOHAPYKEHUS OTKJIOHCHUH U OTJIMYMNA OT ATAJIOHA;

yaawuecs NoLy4am 603MOACHOCHb HAYYUMbCA.

1) ompeaenarb NOCIEIOBATENbHOCTh  MPOMEXKYTOUHBIX  LENed U
COOTBETCTBYIOIIMX UM ACHCTBUI C YUETOM KOHEYHOIO PE3YIIbTATA;

2) npeaBUAETh BO3MOXXHOCTH IOJIYYEHHS KOHKPETHOTO pe3yJibTaTa IpH
pelIeHnu 3a1ay;

3) OCyIIECTBIIATh KOHCTAaTUPYIOIIMA M MNPOTHO3UPYIOLIMNA KOHTPOJIb I10
pe3yabTaTy U Mo Coco0y NeHCTBUS;

4) BpIIENATH U (POPMYIHPOBATH TO, YTO YCBOEHO M YTO HYXHO YCBOHUTb,
ONPEIENSTh KAYECTBO U YPOBEHb YCBOCHUS;

5) KOHLEHTPUpPOBaTb BOJIO JUISI TPEOJOJIEHUS HMHTEIUIEKTYyalbHbIX

3aTpyIHEHUHN U (PU3NUECKUX MPENATCTBUH;



NMO3HABaTeJIbHbIE

yuawuecs Hayuyamcsi:

1) caMOCTOSITENIBPHO BBIACIATH U (POPMYJIUPOBATH TTO3HABATEIHHYIO 11E7Th;

2) UCTIOIB30BaTh 00IIKME MPUEMBI PEIIICHUS 3a/1aY;

3) OpUMEHSTh MpaBWiIa W TOJH30BATHCA HHCTPYKIHSIMH W OCBOCHHBIMU
3aKOHOMEPHOCTSIMU;

4) OCyIIECTBIIATh CMBICJIOBOE YTCHUE;

5) co3maBath, MPUMEHITH W MPEOOPa30BBHIBATH 3HAKOBO-CUMBOJIUYECKUC
CpEeIICTBa, MOJICIIA U CXEMBI JIJIsl pEIICHUs 3a]1ay;

6) caMOCTOSITEILHO CTaBUTH 1I€JIM, BHIOUPATh U CO3/1aBaTh aJITOPUTMBI JIJIS
pelieHrs y4eOHbIX MAaTeMAaTUYECKUX MPOOIIeM;

7) TOHMMATh CYIIHOCTh aJTOPUTMHUCCKUX MPEANUCAHUNA H  yMETh
JIEHCTBOBATH B COOTBETCTBUU C TIPEIJIOKCHHBIM aJITOPUTMOM;

8) MoHWMAaTh W HCIOJIB30BaTh MAaTEMATHUYECKHE CPEACTBA HATJISTHOCTH
(pUCyHKH, 4YepTeXH, CXEeMbl M Jp.) s WUIIOCTPAllid, HHTEPIPETAIUH,
apryMEHTAIUH;

9) HaXOMUTh B PA3TMYHBIX MCTOYHHMKAX HH(POpPMAIHIO, HEOOXOAUMYIO IS
peIIeHUsT MaTeMaTUYECKUX MpoOJeM, W TIPEACTABIATh €€ B TMOHATHOH (opme;
MPUHUMATh pElIeHWe B YCIOBUSX HEMOJHOM U U30BITOYHOH, TOYHOU U
BEPOSITHOCTHON MH(DOpMAITUH;

yuawuecsi NOIY4am 603MONCHOCIb HAYYUMbCAL:

1) ycranaBmMBaTh NPUYUHHO-CIEACTBEHHBIC CBSI3U; CTPOUTH JIOTHUUYECKHE
pacCyXJIeHHUs, YMO3aKIIOUeHUsI (MHIYKTUBHbBIC, JNCTyKTUBHBIC U 10 AHAJIOTHH) U
BBIBOJIBL;

2) dbopmupoBaTh YUueOHYIO U OOIIE MOIH30BATEIHCKYI0 KOMIIETEHTHOCTH B
00JIaCTH  WCITONIB30BaHUsA MH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTHI
(MKT-KOMITETEHTHOCTH);

3) BuWAETh MaTEMATHUYECKyIO0 3aJadyy B JPYruX JUCIMIUIMHAX, B

OKpYXKalollen KU3HU;



4) BbIABUIATH TUINOTE3bl IPHU pEUIEHMH YYEeOHBIX 3aJad M IOHUMATh
HEOOXOJMMOCTb UX IIPOBEPKH;

5) mnaHupoBaTh U OCYIIECTBISATH JIEATENBHOCTh, HAMPABICHHYIO Ha
pelIeHre 3a]1a4 UCCIIEI0BATENIbCKOIO XapaKTepa;

6) BeIOMpaTh HauboJee palrnoHaIbHbIE U 3((HEKTUBHBIE CIIOCOOBI PEIICHHUS
3a7a4;

7) uHTepnpeTupoBaTh UHGOpMaUUU (CTPYKTYpUpOBaTh, NEPEBOIUTH
CIUIOIIHOM TEKCT B TaOMUIly, MPE3EHTOBATh MOJNYUYEHHYI0 HH(OpPMAIHIO, B TOM
yucie ¢ nomoubio UKT);

8) omeHuBaTh  uHGpoOpMauui0  (KpUTHYECKas  OLIEHKa,  OLEHKa
JIOCTOBEPHOCTH);

9) ycraHaBnMBaTh  INPUYMHHO-CIEJCTBEHHBIE  CBS3HM, BBICTPauUBaTh
paccyxaeHus, 00001eHN S,

KoMMmyHukaTuBHbIE

yuawuecs Hay4amcsi:

1) opranu3oBbIBaTh yueOHOE COTPYAHUYECTBO M COBMECTHYIO JIEATEIHHOCTh
C YUUTEJIEM U CBEPCTHUKAMM: ONPENENATh LU, pacupeaeisiTh PyHKIUUA U POIIH
YY9aCTHUKOB;

2) B3aMMOJEHCTBOBAaTh W HAXOJUTh OOIIME CHOCOObI paboOThl; paboTaTh B
rpynne: HaxoAuTh OOIllee pelleHue M paspemarb KOHQIMKTBI Ha OCHOBE
COTJIACOBAHUS MO3UIIMK U yu€Ta MHTEPECOB; CIyIIaTh MapTHEPA; GOpMyIUPOBATH,
apryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

3) TpOrHoO3UpoBaTh BO3HUKHOBEHHE KOH(GIMKTOB IPH HAJUYUU PA3HBIX
TOYEK 3pEHUS;

4) paspemiatb KOHGUIMKTHI Ha OCHOBE y4€Ta MHTEPECOB M MO3UIUI BCEX
YYaCTHUKOB;

5) KOOPAMHUPOBATH U MPUHUMATD PA3THYHBIC TTO3UIIUH BO B3aMMOICHCTBHH,

6) apryMeHTUpPOBaTh CBOIO MO3MIMIO U KOOPAUHHUPOBATH €€ C MO3ULMSIMHU
NapTHEPOB B COTPYJHUYECTBE IPU BBIPAOOTKE OOLIEr0 pELIEHUS B COBMECTHOM

JACATCIBbHOCTH.



IIpeamerHble:

BbinmyckHUK HAyuYnTCsl B 5-6 KJ1accax

(151 UCTIOIL30BAaHMS B TTOBCEHEBHOM JKM3HU U 00ECIIEUEHUS BO3MOKHOCTH
YCIIEIITHOTO MPOJAOJKEHHsI 00pa3oBaHus Ha 0a30BOM ypOBHE:

Jloruka u MHOKeCTBa

Onepuposamsv Ha 0a3080M YpPOBHE HNOHAMUAMU: MHOMKECTBO, SJIEMEHT
MHOJKECTBa,  IOJAMHOXECTBO,  IPUHAIJICKHOCTh,  3aJaBaTb  MHOYKECTBA
MEPEYUCICHUEM  UX  DJIEMEHTOB;HaXOJUTh  IMepeceyeHue, OO0bEAUHEHUE,
MMOJIMHOKECTBO B IMPOCTEUIIINX CUTYaIUsX.

B nosceonesnoti srcuznu u npu uzyueHuu opyeux npeomemos: pacrno3HaBaTh
JIOTUYECKH HEKOPPEKTHBIC BHICKA3bIBAHUSI.

Yucaa

Onepuposams Ha 6A3080M YPOBHE NOHAMUAMU. HATYPATbHOE YUCJIIO, 1IEeJI0e
YUCIIO0, OOBIKHOBEHHAsl JApoOb, JecaThudHass JpoOb, CMENIaHHOE YHUCIIO,
palMOHAJIBHOE YHCJIO;UCIO0JIb30BaTh CBOMCTBA YHCEN W IIpaBWjia JCHUCTBUH C
pallMOHAIbHBIMU ~ YHMCJIaMW  TPU  BBIMIOJHEHUU  BBIYMCIICHUMN;UCTIONB30BATh
MpU3HAKK JACIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJTHEHUM BBIYMCICHUN U PEIICHUN
HECJIOKHBIX 3a/1a4;BBINOJHATH OKPYTJICHUE PAIIMOHATBHBIX YUCET B COOTBETCTBUU
C IpaBUJIaMU;CPABHUBATh PAIlMOHAILHBIE YKCIIA.

B nosceonesnoti sicuznu u npu uzyuenuu opyeux npeomemos:.

OIICHUBATh PE3yJIbTaThl BEIYUCICHUHN MPU PEIICHUH MPAKTUYECKUX 3a]1a4;

BBITIOJIHATh CPAaBHEHUE YUCEI B PEATIbHBIX CUTYAIUSX;

COCTaBJISITh YHCJIOBBIE BBIPAKEHUS MPH PEIICHUM MPAKTUUYECKUX 3a7ay U
3a/1a4 U3 APYrUX Y4eOHBIX MPEIMETOB

CraTucruka u Teopusi BeposiTHOCTE

[IpencraBisiTh JaHHBIE B BHJIE TaOJIMIl, AWArpaMM,uYuTaTh HHGOPMAIIUIO,
MPEJCTABICHHYIO B BUJI€ TaOJIUIIbI, JUATPAMMBI.

TekcToBbBIE 32124

PemaTte HECHOXHBIE CIOKETHBIE 3aJa4d  Pa3HbIX TUIIOB HA  BCE

apu(pMeTHIECKre JCHCTBUSI;CTPOUTh MOJICTh YCIOBUS 3a1aud (B BUE TAOJHIIHI,



CXEMBbI, PUCYHKa), B KOTOPOH JaHbl 3HAYEHHUS JABYX M3 TPEX B3aMMOCBS3aHHBIX
BEJIMYMH, C LIETBIO MOUCKA PEIICHUS 3a/1a4H;

OCYIIECTBIISITh CIOCOO MOMCKA PENICHHs 3a/Ja9d, B KOTOPOM PacCyKIICHUE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO HIIA OT TPEOOBAHUS K YCIOBHIO;

COCTABJISITh TUIAH PEIICHHUS 3a]1a4H,

BBIJICIISITH 3TAIBI PEIICHUS 3a/1a4H;

MHTEPIPETUPOBATh BBIYMCIUTEIbHBIE pE3yJIbTaThl B 3ajJaue, UCCIENO0BAThH
MOJIyYCHHOE PEIICHHE 3a/1a4H;

3HATh Pa3IMYMe CKOPOCTEH 0OBEKTa B CTOSIUEH BOJE, MPOTUB TEUEHHUS U TIO
TEYEHUIO PEKU;

permaTh 3a7a4i Ha HaXOKJIEHHUE YaCTH YMCila M YMCIa 0 €ro YacTH;

pemaTh 3aJaud pa3HbIX TUMOB (Ha pabOTy, Ha TOKYNKH, Ha JBHXKEHHUE),
CBSI3BIBAIONTUX TPH BEIIMYWHBI, BBIJACIATH OTH BEJIUYHHBI U OTHOIICHHUS MEXKIY
HUMU;

HAaXOJUTh TPOILEHT OT YHCJIa, YUCJIO MO MPOIEHTY OT HEro, HaxoJuUTh
MIPOIICHTHOE OTHOIIIGHWE JBYX YHCEN, HAaXOJWTh NPOIEHTHOE CHWXCHUE WU
MPOLIEHTHOE TIOBBINICHNUE BETMYUHBI,

peraTh HeCIIOKHBIC JJOTHISCKUE 3a]1a9U METOJIOM PACCYKICHHM.

B nosceonesnoti scuznu u npu uzyuenuu opyeux npeomemos:

BBIJIBUTATh THUIOTE3bl O BO3MOXHBIX MPEACIbHBIX 3HAYCHHUSIX HCKOMBIX
BEJIMYMH B 3aj1a4e (J1eJ1aTh MPUKUIIKY )

Harasimnas reomerpust

['eomerpuueckue purypol

Onepuposamv Ha 06a30680M yposHe noHamusmu: (GUrypa, TOUYKa, OTPE3OK,
npsiMasi, JIyd, JIOMaHas, yroJi, MHOTOYTOJIbHHUK, TPEYTOIBHUK U YETHIPEXYTOIBHHK,
NPAMOYTOJIbBHUK ~HW  KBajpaT, OKPYXHOCTb H  Kpyr, TPAMOYTOJIbHBIN
napaienenunes, kyO, map.M3o0paxaTrs uzydaemble GUTYpbl OT PYKH H C
MOMOIIIBIO JINHEWKHU U IIUPKYJIS.

B noeceomnesnou scusnu u npu uzyuenuu opyaux npeomemos:.



pemiaTh MPaKkTUYECKHE 3aJladyd C NPUMEHEHUEM MPOCTEUIINX CBOWCTB
uryp.

N3mepeHusi u BLIYUCTEHUS

BBITIOJIHATh M3MEPEHHUE JIMH, PACCTOSHUM, BEJIWYUH YTIJIOB, C MOMOINIBIO
WHCTPYMEHTOB ISl U3MEPEHUH JJIMH U yTJIOB;

BBIYHUCIISATH IUIONIAINA TPSIMOYTOJIEHUKOB.

B noeceomnesnou scusnu u npu uzyuenuu opyaux npeomemos.

BBIYHCIISITh PACCTOSIHUS HA MECTHOCTH B CTAHAAPTHBIX CUTYAIUSX, TUTOIAIH
MPSIMOYTOJIbHUKOB,;

BBITIOJIHATh MPOCTEUININE TOCTPOCHUS U U3MEPEHUs] Ha MECTHOCTH,
HEO0OXOMMBIE B PEATbHOU KU3HH

BbInyCKHMK MOJYYUT BO3MOKHOCTH HAYYHThCS B 5-6 Ki1accax

(mmst obecrieyeHUs] BOZMOKHOCTH YCHEIIHOTO MPOAOHKEHUS OO0pa30BaHMUS
Ha 0a30BOM M YTTyOJIEHHOM YPOBHSIX)

Jloruka u MHOKeCTBa

Onepuposamv nouamusmuy. MHOXKECTBO, XapaKTEPUCTHKH MHOXECTBA,
3JIEMEHT MHOXECTBa, IIyCTOe, KOHEYHOe U OECKOHEYHOE MHOXECTBO,
MTOIMHOKECTBO, TIPUHAIJIC)KHOCTD,

OTIPECTATh TPUHAMICKHOCTh DJIEMEHTAa MHOXKECTBY, OOBEIWHEHUIO W
NEPECEYCHUIO MHOXKECTB;

3aJlaBaTh MHOXXECTBO C TMOMOIIBIO MEPEUUCICHUS DJIEMEHTOB, CIOBECHOTO
OTIHCAHUS

B nosceonesnou sxcuznu u npu usyuyeHuu opyeux npeomemos:

pacmo3HaBaTh JJOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHMS;

CTPOUTH TIEMOYKH YMO3AKIIOYECHUI HAa OCHOBE WCIOJb30BAHUS TPABHII
JIOTUKH

Yucia

Onepuposams noHAMuUAMY: HATYpaIbHOE YHCIIO, MHOXKECTBO HATypalbHbBIX

qHuCCI, LICJI0C YHNCII0, MHOXECTBO I EIBIX YHUCCII, OOBIKHOBEHHAS I[p06b, JACCATHUYHAsA



JIpo0Ob, CMENIaHHOE YHUCJIO0, PAIMOHAIBHOE YHCIIO, MHOXKECTBO paIlMOHAIbHBIX
qucesl, TeOMEeTpUUecKas HHTEPIIpeTalys HaTypaJIbHBIX, IEJIbIX, PAallMOHATbHBIX;

MMOHUMATh U OOBIACHATH CMBICIT TO3UITMOHHOM 3aliCH HATYPAJIbHOTO YUCIIA;

BBITIOJTHATh BBIUMCICHHUS, B TOM YHCJIE C HCIOJIb30BaHUEM MNPUEMOB
paIMOHAIBHBIX BBIUYUCIICHUH, 000OCHOBBIBATH AJITOPUTMBI BBITIOTHCHUS JICHCTBUI;

WCIIOJB30BaTh MPU3HAKU JeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u
MPOM3BEACHUS YHCENI TPHU BBINIOJHEHWHW BBIYMCICHUN W PEIICHWH 3ajaad,
00OCHOBBIBATh MPU3HAKU JEITHUMOCTH;

BBITIOJIHSTH OKPYTJICHUE PAITMOHAJIBHBIX YHCEII C 3aJJTAaHHON TOYHOCTHIO;

yIOpsIIOUMBaTh YUCIIa, 3alMCAaHHbIE B BUJIE OOBIKHOBEHHBIX U JICCITUIHBIX
npo0eit;

HaxoauTh HO/[ 1 HOK 4ucen u ucnosib30BaTh UX MPU PEIICHUN 3a]1a4.

OTIEpUPOBaTh TMOHATHUEM MOYJIb YMCIIA, TE€OMETPUUYECKass UHTEPIpPETALUS
MO/TYJISI UHUCIIA.

B nosceonesnoti scuznu u npu uzyuenuu opyeux npeomemos.

MPUMEHATh TpaBuja MOPUOJMKEHHBIX BBIYMCICHUN MpU  PElICHUU
MPaKTUYECKUX 3a/1a4 U PEIICHUH 321249 IPYTUX YICOHBIX IIPEAMETOB;

BBIMIOJHATh  CPAaBHEHUE  PE3yJIbTATOB  BBIUMCICHUN MpU  pEUICHUU
MPaKTUYECKUX 33/1a4, B TOM YUCJIE TPUOIMKEHHBIX BHIYMCIICHUT;

COCTAaBJISITh YMCJIOBBIC BBHIPAYKCHUS M OLICHUBATh UX 3HAYEHMS MPU PEUICHUN
MPaKTUYECKUX 3a/1a4 U 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB;

YpaBHeHUS U HEPABEHCTBA

Onepuposams noHAmMusMU: PABEHCTBO, YHUCIOBOE PaBEHCTBO, ypPaBHEHHE,
KOpPEHb YPaBHECHUS, PEIICHUE YPABHEHUS, YNCIIOBOE HEPABEHCTBO

CraTucruka u Teopusi BeposiTHOCTE

Onepupogsams nowsmusmu: CTOI0YAThIC U KPYTOBbIE AHArPAMMBbIl, TaOIUIIbI
JIAHHBIX, CpEJIHEEe apU(PMETUUECKOE,

W3BJICKATh, MH(GOPMAIIHIO, TIPEICTABIICHHYIO B TA0JIMIIAX, HA IUarpamMMax;

COCTaBJIATh TaOJHUIIBI, CTPOUTH AUArPAaMMbl HA OCHOBE JTaHHBIX.

B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos:



U3BJIEKaTh, HWHTEPIPETHPOBATL M  MpeoOpa3oBbIBaTh  HH(OpMAIMIO,
OpEJICTaBICHHYI0 B Ta0lMIIAX M Ha JAMarpaMmax, OTPaKalollyl0 CBOMCTBA H
XapaKTEPUCTUKH PEATBbHBIX MPOLIECCOB U SIBJIICHUN

TexcToBBIC 3a1a4YN

Pemare mpocTele W CIIOXKHBIE 3aJa4M PAa3HbIX TUIOB, a TAaKXKeE 3a1a4u
ITOBBIIEHHOM TPYIHOCTH;

UCII0JIB30BATh PA3HbIE KPAaTKUE 3alIMCH KaK MOJIEIIN TEKCTOB CJIOKHBIX 3a]a4
JUISL TIOCTPOEHMS TOMCKOBOM CXEMBI U PELIEHUS 3a/a4;

3HaTh U MPUMEHATH 00a criocoba moucka pemieHus 3aad (0T TpeOoBaHus K
YCIJIOBUIO U OT YCJIOBUSI K TPEOOBAHUIO);

MOJEJIUPOBATh PACCYXKACHUS IIPH MOUCKE PELIESHUs 3a/1a4 C IOMOLIBIO rpad-
CXEMBI;

BBIJICIISATH JTAIbl PEUICHUS 3aa4 U COJIEPKAHNUE KAXKIOT0 ITAIa;

MHTEPIPETUPOBATh BBIUHUCIHUTEIBHBIE PE3YJbTATHI B 3a7a4ye, MCCIEAOBATH
IIOJIyYE€HHOE pPELICHUE 3a/1a4H;

aHaJM3UPOBATh BCEBO3MOXKHBIE CUTYAIIMH B3aMMHOTO PACIHOJIOKEHHUS JIBYX
O00BEKTOB M U3MEHEHUE UX XapaKTEPUCTUK ITPU COBMECTHOM JIBUKEHUH (CKOPOCTH,
BpEMsi, PACCTOSHUE) MPHU PEHICHUH 33/Ja4 Ha JABM)KEHHE JIBYX OOBEKTOB KakK B
OJTHOM, TaK ¥ B IIPOTUBOIOJIOKHBIX HAIIPABJICHUSX;

UCCIIE0BATh BCEBO3MOYKHBIE CUTYyAllMU MPU PELICHUU 3a1ay Ha JBHKCHHUE
10 PEKE, pacCMaTpUBaTh Pa3HbIE CUCTEMBI OTCUETA;

peliaTh pa3HOOOpa3HbIE 331a4U «HA YacTH»,

pemath 1 000CHOBBIBaTh CBOE PEIlICHUE 3a/1ay (BBLIEIATH MAaTEMATHUECKYIO
OCHOBY) Ha HaXxOXX/I€HME 4YacTH YKCJa M YHCJIa MO0 €ro 4acTh Ha OCHOBE
KOHKPETHOI'O CMBICTIa Ipo0u;

OCO3HaBaThb W  OOBSCHATH UACHTUYHOCTh 3a/Jady  pa3HbIX THUIIOB,
CBS3BIBAIOLIMX TPHU BEJIIMYMHBI (HA pabOTy, Ha MOKYIKH, HA JIBH)KEHHE); BBIACISTh
OTU BEJIWYMHBI U OTHOLIEHHUS MEXIYy HHMH, IPUMEHATh UX IPU PELICHUN 3a]ad,
KOHCTPYUPOBATh COOCTBEHHbBIE 33JJa4H YKA3aHHBIX TUIIOB.

B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos:



BBIICTISITH TIPU PEIICHUH 3a/1a4 XapaKTePUCTUKHN pacCMaTpUBaeMOM B 3a/1aue
CUTyallid, OTJIWUYHBIE OT pealbHBIX (T€, OT KOTOPBIX aOCTParMpOBAIUCH),
KOHCTPYHPOBATh HOBBIC CUTYAIlMHM C YU4ETOM 3THUX XapaKTEPUCTHK, B YaCTHOCTH,
IIPH PEIICHUH 33719 Ha KOHIICHTPAIINH, YYUTHIBATh MJIOTHOCTH BEIIECTRA,;

pemarh U KOHCTPYHPOBATh 3aJadyll Ha OCHOBE PACCMOTPCHHUS PEaTbHBIX
CUTYaIlMi, B KOTOPBIX HE TPEOYETCs] TOUYHBIN BHIYUCITUTEILHBIN PE3yIbTAT;

pemath 3aJa4v Ha JBIDKEHUE TI0 pEeKe, paccMaTpuBas pa3HbIe CHUCTEMBI
oTcuera

Harasimnas reomerpust

['eomerpuueckue purypol

Onepuposams nowsmusmu: Gurypa, TOUKa, OTPE30K, MpsMasi, JIyd, JoMaHasl,
yTOoJ, MHOTOYTOJIbHUK, TPEYTOJAbHUK M YETHIPEXYTOJbHUK, MPSIMOYTOJbHUK U
KBaJIpaT, OKPYKHOCTb W KPYT, MPSAMOYTOJIBHBIN TMapajuiefenumnes, Kyo, mpusma,
map, mupamMua, MWIHHIP, KOHYC;

U3BJICKaTh, MHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIUIO O
TeOMETPUUCCKUX PUTYypax, MPEACTABICHHYIO Ha YepTekKax

M300pakaTh U3ydyaeMbie (GUTYpPBI OT PYKH U C TIOMOIIBIO JIMHEUKH, ITUPKYJIA,
KOMITBIOTEPHBIX HHCTPYMEHTOB.

B nosceonesHnou srcuznu u npu usyueHuu opyeux npeomemos:

peraTh NPakTUYEeCKUE 3a]1a4 C MPUMEHEHUEM MPOCTEHIIINX CBOKCTB (puryp

N3mepeHust U BIYUCIEHUS

BBITIOJIHSTh M3MEPEHUE JJIMH, PACCTOSIHUM, BEJMYMH YTJIOB, C TOMOIIBIO
WHCTPYMEHTOB JIsl U3MEPEHUH JJIVH U yTJIOB;

BBIYHMCIIATh  IUIOMIAAA  NPSAMOYTOJBHHKOB,  KBaJpaToB,  OOBEMBI
MPSIMOYTOJIBHBIX TapajuIeNenuIe 0B, KyOoB.

B nosceonesnoul scuznu u npu uzyyeHuu Opyeux npeomemos:

BBIYHCIIATh PACCTOSHUS Ha MECTHOCTH B CTAHJIAPTHBIX CUTYAITUIX, TUIOIIAIN
YY4aCTKOB MPSIMOYTOJILHOM (hOpMBI, 00BEMBI KOMHAT;

BBITMIOJTHATh TPOCTEHININE TIOCTPOCHUS Ha MECTHOCTH, HEOOXOIWMBbIC B

peabHOM )KU3HU;



OLICHUBATh Pa3Mephl pealbHbIX OOBEKTOB OKPYKAIOIIET0 MUpPa

BpinmyckHuk HayunTcsi B 7-9 kiaccax

(m71s1 MICTIONTB30BAHMS B TTOBCEHEBHOM JKU3HHU U 00SCIIEYCHUST BO3MOXKHOCTH
YCHENIHOTO MPOJA0HKEHUS 00pa30BaHus Ha 0a30BOM YPOBHE)

Auredpa

JJIeMeHThI TEOPUM MHOKECTB M MATEMAaTHYECKOM JIOTUKHU

Onepuposams Ha 6a3060M YpoGHe TIOHSATUSIMU: MHOMXECTBO, DSJEMEHT
MHOKECTBA, MOJIMHOXKECTBO, IPUHAIJICKHOCTD;

3a71aBaTh MHOKECTBA [IEPEYUCIICHUEM UX DJIEMEHTOB;

HaXOJUTh TepeceueHne, OOBEAMHEHHE, IOJMHOXECTBO B MPOCTEHIIMX
CUTYyalUsX;

ornepupoBaTh Ha 0a30BOM YpOBHE MOHATHUSIMU: OIpE/ICNICHHEe, aKCUoMma,
TeopeMa, J0Ka3aTelIbCTBO;

MPUBOAUTE MPUMEPBl MW KOHTPIPUMEPHI [JIsi TMOATBEPKHEHUS CBOUX
BBICKA3bIBAHUU

B nosceonesnoti srcuznu u npu uzyuenuu opyeux npeomemos.

UCIIOJIb30BaTh Tpaduueckoe TMpeCTaBICHUE MHOXKECTB I ONMUCAHUSA
peagbHbIX TPOIIECCOB M SIBJICHWM, TpPU pEHICHUU 3a7ad JPYTUX Y4YEOHBIX
MPEIMETOB

Yuciaa

Onepuposams Ha 6A3080M YPOBHE NOHAMUAMU: HATYPAITbHOE YUCJIO, 11eJI0e
Yuciao, OOBIKHOBEHHAs ApoOb, JecsITU4YHas JpoOb, CMeMIaHHas JIpoOb,
paIMoHAIbHOE YK CII0, apu(PMETHUECKUI KBaIpaTHBIN KOPEHb;

UCIIOJIb30BAaTh CBOMCTBA YHCEJ M IpaBUjla JIEUCTBUM IPU BBIIIOJIHECHUU
BBIUMCIICHUH;

UCIIOJIb30BaTh MPU3HAKU JAEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBIIOTHEHUH
BBIUHCIICHUI U PEIICHUU HECJIOKHBIX 3a/a4;

BBIIOJIHATh OKPYIJICHUE PpALMOHAIBHBIX YKWCEI B COOTBETCTBHUM C

IIpaBUJIaMH;



OLICHMBATh 3HAYEHUE KBAJPATHOTO KOPHS M3 IOJOKUTEIBHOIO ILEJIOr0
YUCIIA;

pacIo3HaBaTh PallMOHAIBHBIE U UPPALIMOHAJIBHBIC YNCIA;

CPaBHUBATH YHUCIIA.

B nosceonesnout cuznu u npu uzyvyeHuu opyeux npeomemos:

OLICHMBATh PE3yJIbTAThl BBIYUCICHUN NIPU PELICHUU NPAKTUYECKUX 3a/1a4;

BBIIIOJIHATH CPABHEHHE YUCEN B PEAJIbHBIX CUTYyalUsX;

COCTAaBJIATh YHWCJIOBBIE BBIPAKEHUSA NPU PEIICHUM IPAKTUYECKUX 3a4a4 U
3a]a4 U3 IpYrux y4yeOHbIX IPEIMETOB

ToknecTBeHHbIE IPeo0pa3oBaHus

BBINONHATE HECHOXKHBIE MpeoOpa3oBaHUs Ui BBIUMCICHUS 3HAYCHHM
YUCJIOBBIX BBIPAKECHUM, COIEPXKALIUX CTEIEHU C HATypaJbHBIM II0KAa3aTelleM,
CTEIICHH C LIEJIBIM OTPULATEIbHBIM [T0KA3aTEIIEM;

BBIMIOJIHSATh HECIIOKHBIE MPE0OpPa30BaHUS LIEJIBIX BBIPAKEHUI: pACKPHIBATH
CKOOKH, TPUBOJIUTH MOJOOHBIE CIaraeMsble;

UCIIOJIb30BaTh (POPMYJIBI COKPAIIEHHOIO YMHOXEHHUS (KBaJpaT CyMMBblI,
KBaJIpaT pPa3HOCTH, Pa3HOCTb KBAJAPATOB) JUIsl YIPOIIEHHS BHIYMCICHUN 3HAUCHUN
BBIPAKEHU;

BBITMIOJIHSATH HECJIOKHBIE MPEe0Opa30BaHMs APOOHO-TUHENHBIX BBIPAXKEHUN U
BBIPAXEHUN C KBaJPaTHBIMU KOPHSMU .

B nosceonesnout sxcuznu u npu usyvyeHuu opyeux npeomemos:

IIOHMMATh CMBICJI 3aIIUCH YHCJIA B CTAHAAPTHOM BUIE;

ONepupoBaTh Ha 0A30BOM YPOBHE MOHITHEM «CTaHIAPTHAS 3alHCh YUCIIa»

YpaBHeHUS U HEPABEHCTBA

Onepuposamv Ha 0a3060M YpoHe NOHAMUAMU: PABEHCTBO, YHUCIOBOE
PaBEHCTBO, YpPaBHEHHE, KOPEHb YPaBHEHMS, PELICHHUE YPABHEHHUs, YHUCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEILICHUE HEPABEHCTBA;

IIPOBEPATH CIPABEIVIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

peuaTh JUHEHHbIE HEPABEHCTBA U HECJIOXKHBIE HEPAaBEHCTBA, CBOSAIIMECS K

JIMHEHUHBIM;



pelaTh CUCTEMbI HECIOKHBIX JTMHEHHBIX YPaBHEHU, HEPABEHCTB;

OpOBEPsITh, SABISAETCA JIM JAHHOE YHCJIO PELICHUEM  YpaBHEHUS
(HEpaBeHCTBA);

pelath KBaJpaTHbIE YypaBHEHHA MO (opmysie KOpHEH KBaJpaTHOIO
YpaBHEHUS;

M300pakaTh pEeUICHUs] HEPABEHCTB U UX CUCTEM HA YUCJIOBOM MPSIMOIA.

B nosceonesnou srcuznu u npu usyvyeHuu opyeux npeomemos:

COCTAaBJISITh M pEIIaTh JMUHEHHBIE YpPaBHEHUS TMpU PEIICHUH 3a]ad,
BO3HUKAIOIIUX B IPYTUX yUYE€OHBIX MPEAMETaX

DOyHKUUHA

HAaXOJIUTh 3HAUYCHHUE (DYHKIIMH MO 3aJaHHOMY 3HAYEHUIO apTyMEHTa;

HaxXoAWTh 3HAYEHUE apryMeHTa M0 33JaHHOMY 3HAYEHUI0 (QYHKIUH B
HECJIOKHBIX CUTYalUsX;

ONpENENATh MNOJ0KEHUE TOUYKHU MO €€ KOOpJAUHATaM, KOOPAUHATHI TOUKHU IO
€€ MOJIOKEHHUIO Ha KOOPAUHATHON IIJIOCKOCTH;

1o rpaduky HaxoAuTh 00JIACTH ONMpPEAENECHUs, MHOXECTBO 3HAYECHUW, HYJIH
(GYHKIMM, TPOMEXKYTKHM 3HAKONOCTOSHCTBA, IPOMEXKYTKH BO3pacTaHUS MU
yObIBaHMsI, HAMOOJIbILIEE U HAUMEHbIIIEE 3HAUCHUS PYHKIUY;

CTPOUTH IrpaduK JMHEHHOW PYyHKIUY;

POBEPATH, SBIACTCA JU JaHHBIN Tpaduk rpaduKkoM 3aJlaHHON (PYHKIIUU
(JIMHEWHOM, KBaIpaTUYHOU, 0OpaTHOM MPONOPLUHUOHATBHOCTH);

ONpeAeNsATh NPUOMIKEHHBIE 3HAYEHUS KOOPAWHAT TOYKM MEpeceUeHHUs
rpadukoB HyHKIIHIA;

onepuposamv Ha 0A3060M YpOGHe NOHAMUAMU. TOCIEIOBATEIBHOCTD,
apudmMeTryecKkas Iporpeccusi, reOMeTpruIecKast MPorpeccus;

pemiaTh 3a/ladyd Ha MPOTPECCHM, B KOTOPBIX OTBET MOXET OBITh MOJIyYEH
HEIMOCPEICTBEHHBIM NOICUETOM 0€3 MPpUMEHEHHS] (POPMYII.

B noeceonesnoii srcusnu u npu uzyuenuu opyeux npeomemos:

UCIOJb30BaTh TIpaUKU peanbHbIX IPOLIECCOB U 3aBUCUMOCTEM I

OIIPCACICHUA UX CBOMCTB (HaI/I60J'H)HII/Ie W HAMMCHBIIWC 3HAYCHUA, ITPOMCIKYTKH



BO3pacTaHus U yObIBaHUs, 00JIACTH MOJIOKUTEIbHBIX U OTPULIATEIbHBIX 3HAUEHUIN
U T.I1L.);

MCIIOJIb30BaTh CBOMCTBA JMHEWMHON (DYHKUMU U ee TpaduK NMpU pelIeHUU
3aJa4 U3 Ipyrux y4yeOHbIX NIPEIMETOB

TekcToBBIC 321241

Pemrate HECHOXHBIE CIOKETHBIE 33aJadyd  pa3HbBIX TUIIOB HAa BCE
apu(meTnyecKue 1eUCTBUS;

CTPOUTh MOJEINb YCIOBHUS 3aJaud (B BHJI€ TAOJIMLBI, CXEMbl, PUCYHKA HJIU
YpaBHEHUS), B KOTOPOU J1aHbl 3HAUEHHU IBYX U3 TPEX B3aWMOCBS3aHHBIX BEJIMYUH,
C LIEJIBIO TIOMCKA PELICHU 3a1a4H;

OCYLIECTBJISITh CHOCOO MOMCKA PEIICHMs 3a/Ja4d, B KOTOPOM pacCyKJI€HUE
CTPOUTCS OT YCJIOBUS K TPEOOBAHUIO WM OT TPEOOBaHUS K yCIOBHIO;

COCTaBJIATH IUIAH PELICHHUS 3a/1a4U;

BBIJICJISITh 3TAIbl PEIICHUS 3a/1a4K;

UHTEPIPETUPOBATh BBIYHUCIUTEIBHBIE pPE3yJIbTaThl B 3aJade, UCCIEN0BATH
ITOJIyYE€HHOE PELIEHUE 3a/1a4H;

3HATh Pa3IM4YMe CKOpPOCTel 0ObEeKTa B CTOAYEH BOJE, MPOTUB TEUEHUS U IO
TEYEHUIO PEKU;

pemarh 3a1a4i Ha HaXOKJAECHNUE YaCTH YMCIIa U YUCa IO €Tr0 YacTH;

pelarh 3a7aud pa3HbIX TUMNOB (Ha paboOTy, Ha MOKYNKH, HA JIBUYKEHHE),
CBSA3BIBAIOLIMX TPU BEJIIMYMHBI, BBIJACIATh 3TU BEJIUYMHBI U OTHOLICHUS MEXY
HUMU;

HaxOJWUTh MPOLIEHT OT YHUCJIA, YUCIO IO MPOLEHTY OT HEro, HaXOIHTh
MPOLIEHTHOE CHUKEHUE WU MPOLICHTHOE MOBBIIICHUE BEJIMYUHBI;

penaTh HECJIOKHbIE JJOTUYECKUE 3a/1a4l METOJIOM PacCyKIACHUM.

B nosceonesnoui sxcuznu u npu usyvyeHuu opyeux npeomemos:

BBIIBUTaTh THUIIOTE3bl O BO3MOJKHBIX MPEACNbHBIX 3HAUYEHUSIX MCKOMBIX B
3a/1aue BEJIMYMH (JIeT1aTh MPUKUIKY)

CraTucTuKa M TeOpUsi BEPOSITHOCTEN



NmeTth mpeacTaBieHUE O CTaTUCTUYECKUX XAPAKTEPUCTHUKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 3a]a4ax;

pemarh MpocTedIe KOMOMHATOpPHBIE 3aJayd METOAOM MpPSIMOTO U
OpraHU30BaHHOTO Nepedopa;

MPE/ICTaBIIATh JaHHbIE B BUJE TAOJHII, AUArpamMm, rpaukos;

yuTaTh MH(OPMALMIO, TIPEACTABICHHYIO B BHUIE TaONUIBI, AHArpamMMbl,
rpaduka;

ONpENENATh OCHOBHBIE  CTaTUCTUYECKHE  XAPAKTEPUCTUKH  YHMCIIOBBIX
HabOpOB;

OLIEHHUBATh BEPOATHOCTb COOBITUS B IPOCTEUILINX CIyYasiX;

MMETh TPEJICTABICHUE O POJM 3aKOHAa OOJIBIIMX YHCET B MaCCOBBIX
SABJICHUSIX.

B noeceonesnou scusnu u npu uzyuenuu opyux npeomemos:

OLICHHBATh KOJIMYECTBO BO3MOKHBIX BAPUAHTOB METOIOM IIepedopa;

UMETh  MNPEICTAaBICHUE O pOJM  NPAKTUYECKH  JIOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITU;

CPaBHUBATh OCHOBHBIE CTAaTUCTUYECKUE XapPaKTEPUCTHKH, IIOJIYYEHHBIE B
Ipoliecce pelieHus NPUKIaIHON 3a1auu, U3yUYEeHHUs PEaTIbHOTO SIBJICHUS;

OLICHMBATh BEPOSITHOCTh PEATBHBIX COOBITUHA U SBJICHHM B HECIOXKHBIX
CUTYyalUsax

I'eomerpus

I'eomerpuueckue Gpurypsol

Onepuposams Ha 6A3060M YPOGHE NOHAMUAMU 2EOMEMPUYECKUX pusyp;

U3BJIEKaTh UHPOPMALIMIO O TEOMETPUUYECKUX (PUTYypax, MPEACTABICHHYIO Ha
YyepTekax B IBHOM BU/IE;

OPUMEHSTH JUIsl pELIEHUs 3a/1a4 TeOMETpUYECKre (PaKThbl, €CIU YCIOBUS UX
NPUMEHEHUS 3a/1aHbl B IBHOU (hopMme;

pelath 3a7a4yd Ha HaxOXKICHHE T'€OMETPUUYECKHUX BEJMYMH MO obOpasuam
WM aJITOPUTMAM.

B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos:



UCIOJb30BaTh CBOMCTBA I€OMETPUYECKUX (UTYp AJI PEIIECHUS TUIOBBIX
3a/1a4, BO3HMKAIOIIMX B CUTYalMSIX MOBCEIHEBHOM >KM3HU, 3a/1a4 IPAKTUYECKOTO
COJIEp KaHUS

OTHOICHHS

Onepuposams Ha 6a3060M ypOGHe NOHAMUAMU: PABEHCTBO (UTYp, paBHbIC
burypsl, PaBEHCTBO TPEYTOJIbHUKOB, NapajuieIbHOCTh PSIMBIX,
NEPHEHANKYJIIPHOCTh NPAMBIX, YIVIBI MEXAY NPSIMBIMH, IEPHEHAMKYJIP,
HAKJIOHHAS!, IPOEKIIMSL.

B noBce1HEBHOM KU3HU U MIPU U3YUECHUH IPYTUX IPEIMETOB!

UCII0JI30BaTh OTHOIUEHUS JUUIS PEIICHMS IPOCTEUINNX 3a1a4, BOSHUKAKOLIUX
B PEAIBHOM KU3HU

N3mepeHusi M BBIYUCICHUS

BBINONHATE U3MEpPEHUE NJIMH, PACCTOSHUM, BEJMYMH YTIJIOB, C MOMOIIBIO
WHCTPYMEHTOB JUIsl U3MEPEHUH JJIMH U YTJIOB;

OpUMEHATH (GOpMyJIbl MEpUMETpa, IUIomaAd M 00bEMa, IJIOLAAU
MOBEPXHOCTH OTAEJIbHBIX MHOITOTPAHHUKOB MPH BBIYUCICHUSX, KOTJIa BCE JIaHHbIE
UMEIOTCS B YCJIOBUU;

npuMmeHsATb  TeopeMy  I[ludaropa, 0a30Bble  TPUTOHOMETPUUECKHE
COOTHOILIEHHUS ISl BBIYMCICHHS JJIMH, PACCTOSHUM, IUIOIIAAEH B IPOCTEUIINX
cIIyqasx.

B nosceonesnout sxcuznu u npu usyvyeHuu opyeux npeomemos:

BBIYMCIISITh PACCTOSIHUSA HA MECTHOCTH B CTaHAAPTHBIX CUTYalUsIX, IO
B IIPOCTEUILNX CIy4asX,

OPUMEHSTH (POPMYJIBI B MPOCTEHIINX CUTYAIUSX B TOBCEIHEBHOM KU3HU

I'eomeTpuyeckne MOCTPOCHUA

N300paxxaTh TUNIOBBIE MIIOCKKHE GUTYPHI U (PUTYPHI B MPOCTPAHCTBE OT PYKH
U C IOMOUIBI0 HHCTPYMEHTOB.

B noeceonesnoii srcusnu u npu uzyuenuu opyeux npeomemos.

BBIMOJIHATh MPOCTEHMIINE MOCTPOCHUS Ha MECTHOCTH, HEOOXOIUMBIE B

peaAbHOM KU3HU



I'eomeTpuyeckue npeodpazoBaHus

Crpouth purypy, CUMMETPUUYHYIO JTaHHOW (PUTYpe OTHOCUTEIHLHO OCH M
TOYKH.

B nosceonesnoti scuznu u npu uzyuenuu opyeux npeomemos.

pacro3HaBaTh IBUKEHUE 0OBEKTOB B OKPYKAIOIIEM MUPE;

pacro3HaBaTh CHMMETPUYHBIE (PUTYPBI B OKPYKAIOIIEM MUPE

BekTOpbI 1 KOOPAMHATHI HA MJIOCKOCTH

Onepuposamv  Ha 06a3060M  YpOBHEe HOHAMUAMU. BEKTOp, CyMMa
BEKTOPOB, MMPOU3BEICHUE BEKTOPA HA YUCIIO, KOOPAUHATHI HA TJIOCKOCTH;

OTIPENICNIATh MPUOIMKEHHO KOOPJAWHATHI TOUKH MO €€ HM300paKeHHIO Ha
KOOPJUHATHOM TNIOCKOCTH.

B nosceonesnoti sicuznu u npu uzyuenuu opyeux npeomemos:.

WCTOJIb30BaTh BEKTOPHI JJIsI PEIIEHUS MPOCTEUIINX 3a7a4 Ha ONpEICIICHUE
CKOpPOCTH OTHOCUTEIILHOTO JBHKECHUSA

BbIMyCKHHUK MOJIyYUT BO3MOKHOCTb HAYYHUTHCS B 7-9 Kiiaccax

(m1st obecrieyeHrss BO3MOKHOCTH YCIICIIHOTO MPOJOJIKEHUSI 00pa30BaHUs
Ha 6a30BOM M yIIIyOJIEHHOM YPOBHSIX)

Aureopa

JJIeMeHThI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKHU

Onepuposams nouamusmu: ONpeAeIeHUe, TEOpeMa, aKCuoMa, MHOXECTBO,
XapaKTEPUCTUKH MHOXECTBA, DJIEMEHT MHOXKECTBA, IIyCTOE€, KOHEYHOE WU
OCCKOHEYHOE MHOXECTBO, ITOAMHOKECTBO, IPUHAJICKHOCTh, BKIIFOUCHUE,
PaBEHCTBO MHOKECTB;

n300paxkaTb MHOECTBA M OTHOIIEHHWE MHOECTB C IOMOIIBIO KPYroB
Diinepa;

OTPENENATh NPUHAIICKHOCTh JJIEMEHTA MHOXECTBY, OOBEAMHEHUIO U
MEePECEYEHNIO MHOKECTB;

3aJ1aBaTh MHOXXECTBO C IMOMOIIBIO MEPEYUCIICHUS] 3JIEMEHTOB, CJIOBECHOTO

OIIMCAaHUA,



ONEPUPOBATh TMOHATHSMHU: BBICKA3bIBAHUE, HWCTUHHOCTb U  JIOKHOCTh
BBICKa3bIBaHUS, OTPUILIAHUE BBICKA3bIBAHUI, ONEPALMMU HAJ BBICKA3bIBAHUSIMU: U,
WM, HE, YCIIOBHBIC BHICKA3bIBAHUS (MMIUIUKAIIAH);

CTPOUTH BBICKA3bIBAHMSI, OTPULIAHUS BBICKA3bIBAHUM.

B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos:

CTPOUTH LEMOYKH YMO3AKIIOUEHU HA OCHOBE MCIIOJIb30BaHUS IPABUI
JIOTHUKU;

MCIIOJIh30BaTh MHOJXKECTBA, OMEpPAlMA C MHOXKECTBAMH, WX TpapUIECKOe
IIPEICTABJICHUE JJIs1 OIIMCAHUS PEATIbHBIX MPOLIECCOB U SIBJICHUMN

Yuciaa

Onepupogsams NOHAMUAMU: MHOXKECTBO HATYyPAJIBHBIX YHMCEN, MHOKECTBO
LEJIBIX YHCEJI, MHOXECTBO PALMOHAIBHBIX YHCEN, HWPPALUOHAIBHOE YUCIIO,
KBaJIpaTHbI KOPEHb, MHOECTBO JIEMCTBUTEIBHBIX YHUCIO, T€OMETpUYECKas
MHTEPIPETALNS HATYPAIbHBIX, LIEJIBIX, PAMOHAIBHBIX, IEMCTBUTEIBHBIX YHCEIT,

MOHUMATh U OOBSICHATH CMBICIT MO3UIIMOHHOMN 3alUCH HATYPAJIbHOTO YHUCIIA;

BBIMOJIHATHh BBIYMCIICHHS, B TOM 4YHCIE€ C HCHOJIb30BAaHUEM MPUEMOB
pPaLMOHAIBHBIX BBIUYNCIICHUN;

BBIMNOJIHATH OKPYTJICHUE PAlMOHAIBHBIX YUCEN C 3aJaHHOM TOYHOCTHIO;

CpaBHUBATh PAlMOHAIBHBIEC U UPPALIMOHATILHBIC YHCIIA;

MPE/ICTABIIATh PAIMOHAIIBHOE YUCIIO B BUJIE ACCATUUHON APOOH

YIOPSA0OUYMBATh YKCIIA, 3alMMCAaHHbIE B BUE OOBIKHOBEHHOW U JECATUYHON
npobwu;

HaxoauTh HO/[ 1 HOK wucen u ucnonb30BaTh UX NpH PEIICHUH 33]a4.

B noeceomnesnou scusnu u npu uzyueHuu opy2ux npeomemos:

MPUMEHSATh TpaBWiia NPUOTMKCHHBIX BBIYUCICHUN TIPH  PEIICHUH
MPAKTUYECKUX 3a/1a4 U PEIICHUH 3a/1a4 JIPYTUX yUEOHBIX IPEAMETOB;

BBINIOJIHSITh ~ CPABHEHHME  PE3yJbTATOB  BBIYMCICHUN TIPU  PEUICHUU
MPAKTUYECKUX 3a]1a4, B TOM YHCJIC TPUOJIMIKEHHBIX BHIYUCIICHHI;

COCTaBJIATb M  OLEHUBATh YHUCJIOBBIE BBIPAKEHUS IIPU  PEIICHUU

NPAaKTHUECKUX 3a7a4 U 3a7a4 U3 APYTUX y4eOHbIX MPEIMETOB;



3aMKMCBhIBAaTh W OKPYIVISITH YHWCJIOBBIC 3HAYEHUS PEATBbHBIX BEIUYUH C
WCITOJIb30BAaHUEM Pa3HBIX CHCTEM M3MEPCHHSI

ToxknecTBeHHBbIE MPEOOPa30BaAHUS

Onepuposams nonsmusimMu CTCTIICHH ¢ HaTypaJIbHBIM IIOKa3aTejeM, CTCIICHU
C TENbIM OTPUIATEIIEHBIM ITOKA3aTEIeM;BITIONHATh MPEOOPa30OBAHMS  IIETBIX
BBIPOKCHUIA: JEHCTBUA C OJHOUWICHAMHU (CIIOKCHHE, BBIYMTAHHE, YMHOXKCHHE),
JEHCTBHS C MHOTOUYICHAMH (CIIOJKCHHE, BEIYUTAaHUE, YMHOKCHHE),

BBITIOJTHATH Pa3JI0’KEHUE MHOTOWICHOB HA MHOXHUTEIH OJHHUM U3 CITOCOOOB:
BBIHECEHHE 3a CKOOKYy, TpYNIHPOBKA, HCIOJb30BaHHE (OPMYyT COKpAICHHOTO
YMHOEHHS,

BBIJICISITH KBaJIpaT CYMMBI ¥ pa3HOCTH OJHOYJICHOB;

pacKiIaIpIBaTh Ha MHOXKUTEIN KBAJAPATHBIA TPEXUIICH;

BBITIOJTHSATH MPE0Opa30BaHMS BRIPAKEHUHN, COAEPIKAIMNX CTCTICHH C IEITBIMH
OTPHUIIATEIHLHBIMY TIOKA3aTEIISIMH, TTEPEXOIUTH OT 3aIlMCH B BUJE CTEIICHU C IIEITBIM
OTpHUIIATEIHLHBIM TTOKa3aTeIeM K 3aIlUCH B BUJIEC IpOOH;

BBITIOJIHATh ~ TPeoOpa3oBaHus  JAPOOHO-PAIMOHATBHBIX  BBIPAKCHUIA:
COKpalieHne ApoOei, TNpuBeIeHHE aareOpandeckux JpoOeit K  oOlmeMy
3HAMCHATENI0, CIIOKCHHE, YMHOXKCHHE, [EJICHHE anreOpanmdeckux IpoOeH,
BO3BEJICHHE anreOpandeckoil npoOW B HATYpadbHYIO M Iy OTPHUIIATEIHHYIO
CTEIICHB;

BBITIOJTHSTH MPEe0Opa30BaHMs BRIPAKEHUH, COIEpKAIINX KBaApaTHBIC KOPHH;

BBIJICJISITH KBaJ[paT CYMMBl WJIM Pa3HOCTH JBYWICHAa B BBIPAKCHUSX,
CoJIepIKaIluX KBaJpaTHbIC KOPHHU;

BBITIOJTHATH MPe0Opa30BaHUsI BRIPAKCHUH, COACPIKAIINX MOTYIb.

B noeceownesnotul srcusnu u npu uzyueHuu opyaux npeomemos:

BBITIOJIHATh TIPEOOpa30BaHUS W JICHCTBUS C YHUCIAMH, 3allUCAaHHBIMHU B
CTaHJIapTHOM BUJIE;

BBITIOJIHATHh TPeoOpa3oBaHus alreOpandecKuX BBIPAKCHHN IIPU PEIICHUN
3aJ1a4 IPYyTUX YU4COHBIX IIPEIMETOB

YpaBHeHMs U HEPABEHCTBA



Onepuposams nouamusmu: ypaBHEHUE, HEPABEHCTBO, KOPEHb YpaBHEHUS,
pelIeHHe HEPABEHCTBA, pPAaBHOCWJIBHBIE YpPaBHEHHUSA, OOJACTh OIpeaeIeHUs
ypaBHEHUS (HEPABEHCTBA, CUCTEMBI YPAaBHEHUI WM HEPABEHCTB);

pelarh JIMHEHHBIC YPaBHEHUS W YPAaBHEHHUs, CBOAUMBIC K JIMHEHHBIM C
MOMOILBIO TOXAECTBEHHBIX TPeOoOpa30BaHU;

pelaTs KBaJApaTHbIC YPaBHEHUS U YPABHEHUS, CBOAUMBIE K KBaJIpaTHBIM C
IOMOUIBIO TOXAECTBEHHBIX TPE0OpPa30BaHUM;

pemath ApoOHO-TMHEIHBIC YpaBHEHUS;

pelaTh NpoCTENIINEe UPPALMOHAIbHBIE YPABHEHUS BUAA , ;

peliaTs ypaBHEHUS BUA;

pemaTh YpaBHEHHS CIIOCOOOM pa3jIOKEHUs] HAa MHOMKUTEIU M 3aMEHbI
IIEPEMEHHON;

UCIIOJIb30BaTh METOJ MHTEPBAOB JJIA PEHIeHUs LENblX H JPOOHO-
paLMOHAIBHBIX HEPABEHCTB;

pelaTh JUHEWHbIE YPABHEHUS U HEPABEHCTBA C ITapaMeTpaMy;

pelIaTh HECIIOKHbBIE KBAIPATHBIC YPABHEHUS C IApaMETPOM;

pelaTh HECIOKHBIE CUCTEMBI JIMHENHBIX YPABHEHUH C ITapaMeTpaMy;

pelIaTh HECJIOKHBIE YPABHEHHUS B LIEJIBIX YUCIIAX.

B nosceonesnout sxcuznu u npu usyyeHuu opyeux npeomemos:

COCTaBJIATh U PEIIATh JMHEWHBIE U KBAJAPATHBIC YPABHEHHUs, YPABHEHMUs, K
HUAM CBOJSIIMECSA, CUCTEMBI JMHEHWHBIX YPAaBHEHHW, HEPABEHCTB NPU PELICHUU
3a]a4 JpyruxX y4eOHbIX MIPEIMETOB;

BBITIOJHATh OIIGHKY MPaBIOMOJO0US pe3ylbTaToB, IMOJy4YaeMbIX IpHU
PELIECHUY JIMHEWHBIX U KBAJIPAaTHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPABHEHUN U
HEPaBEHCTB IMPH PEIICHUH 334 JPYTUX YYEOHBIX MTPEIMETOB;

BBIOMpPATh COOTBETCTBYIOIIME ypaBHEHHS, HEPABEHCTBA WJU HMX CHUCTEMBI,
JUI COCTaBJICHUsS MAaTEMATHYECKON MOJEIM 3aJaHHOM pEAJbHOM CUTyalUU WA
NPUKIIAJHOM 33Ja4M;yMETh MHTEPIPETUPOBATh IIOJYYEHHBIM NP PELICHUU
YPaBHEHMs, HEPABCHCTBA WJIM CHUCTEMBl pE3yJbTaT B KOHTEKCTE 3aJaHHOU

peanpHOM CUTyally WX NPUKIAAHON 3a1a41



DOyHKUNHA

Onepuposams nouamusmu: (QPyHKIIMOHATIbHAS 3aBUCUMOCTh, (DYHKIUS,
rpaduk QyHKIMH, COCOOBI 3aaHus (PYHKIMM, apryMEHT U 3HaueHue (pyHKIuH,
00JacTh OMNpeAeNeHUs] W MHOXKECTBO 3HauyeHUM GYHKIMM, HYJIH (QYHKIUH,
IPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh (DYHKIIUHU, YETHOCTH/HEUETHOCTD
dynximy;

CTpOUTh TpaduKu JMHEWHOW, KBajgpaTUyHOM (QyHKIUHA, oOpaTHOM
IPOMOPIUOHATBHOCTH, QYHKIUH BUA: , ,, ;

Ha TMpuUMepe KBaJApaTUUYHOM (YyHKIMH, HCHOIB30BaTh MNpeoOpa3oBaHMs
rpaduka pynkuun y=f(x) 11 nocrpoenus rpadukoB QyHKIUH ;

COCTaBIISITh ypPaBHEHHUS MPSMOM MO 3aJaHHBIM YCIOBHUSM: MPOXOAIICH
yepes3 JIBE TOUKH C 33JJaHHbIMU KOOpJIMHATaMU, IPOXOJSIIEH Yepe3 NTaHHYI0 TOUKY
Y TTapaJuIeNIbHOW TAaHHOW MPSMOW;

UCCIIEeI0BaTh PYHKIHUIO 1O €€ rpaduKy;

HaXOJAUTh MHOXXECTBO 3HAUEHUH, HYJH, NMPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTH KBaJPaTUIHON (YHKIIHH;

ONEepUpPOBaTh  MOHATUSMM:  TOCJIEIOBATEIbHOCTh,  apupMeTHuecKas
IIPOTrpeccusi, FeOMEeTpUIecKasi MPOTPECCHSI;

pemaTh 3a7a4n Ha apu(PMETUIECKYIO M TEOMETPHUUECKYIO TPOTPECCHIO.

B nosceonesnou srcuznu u npu usyuyeHuu opyeux npeomemos:

WUTIOCTPUPOBATh C TIOMOINBIO TpaduKka pearbHyl0 3aBUCUMOCTh WU
MPOLECC MO UX XapaKTePUCTHKAM;

MCIIOJIb30BaTh CBOWMCTBA M IpadUK KBaJpaTUYHONW (YHKIMHM MPHU PEIIeHUU
3a7a4 U3 IPYTUX y4eOHBIX MPEAMETOB

TexcroBble 3a1a4H

Pemarp mpocThle W CIOXKHBIE 3aladdl pPa3HBIX THUIOB, a TaKXkKe 3aqaud
IIOBBILIEHHON TPYAHOCTH;

MCIIOJIb30BaTh Pa3Hble KPATKUE 3aMHUCH KaK MOJIENN TEKCTOB CJIOKHBIX 3a/1a4

AJIs1 TIOCTPOCHU A MOMCKOBOM CXE€MBI U PEUICHUS 3aaa4,



pasznuyaTh MOJEIb TEKCTAa M MOJEIb PELICHUS 3aJa4yd, KOHCTPYUPOBATh K
OJTHOM MOJIENIY PELICHUs HECIIOKHOM 3a/1a4y pa3Hble MOJEIM TEKCTa 3aauH;

3HATh U MPUMEHATH 00a crocoba moucka pemeHus 3aaa4d (0T TpeboBaHus K
YCIJIOBUIO U OT YCJIOBUSI K TPEOOBAHHUIO);

MOJIETTUPOBATH PACCYKICHUS MPU MOUCKE PEIICHUS 3a/1a4 C MOMOIIBIO Tpad-
CXEMBI;

BBIICIIATH JTallbl PELICHUS 3a1a4U U COJEPKAHUE KaXA0Ir0 JTaIa;

YMETh BBIOMpPAaTh ONTHUMAJIBHBIA METOJ PpELIEHUs 3aJaud U OCO3HABATh
BBIOOP METOJ]a, pacCMaTpUBaTh Pa3jIMYHbIE METOJbl, HAXOJIUTh Pa3HbIE PEILICHUS
3a/1a4y, €CIIA BO3MOXKHO;

AHAJIM3UPOBATh 3aTPYAHEHUS NIPU PELICHUN 3a/1a4;

BBIMOJIHATh ~ pa3iuuHble  MpeoOpa3oBaHUs  MPEAJIOKEHHOM — 3aj1auu,
KOHCTPYHPOBATh HOBBIE 33/1a4M U3 IaHHOM, B TOM YHUCJIE OOpATHEHIE;

MHTEPIPETUPOBATh BBIUHUCIHUTEIBHBIE PE3YJbTATHI B 3a7a4ye, MCCIEAOBATH
IIOJIyYE€HHOE pPELICHUE 3a/1a4H;

aHaJM3UPOBATh BCEBO3MOXKHBIE CUTYAIIMH B3aMMHOTO PACIHOJIOKEHHUS JIBYX
O00BEKTOB M U3MEHEHUE UX XapaKTEPUCTUK TP COBMECTHOM JIBUKEHUH (CKOPOCTH,
BpEMsi, PACCTOSHUE) MPHU PEHICHUH 33/Ja4 Ha JABM)KEHHE JIBYX OOBEKTOB KakK B
OJTHOM, TaK ¥ B IIPOTUBOIOJIOKHBIX HAIIPABJICHUSX;

UCCIIE0BATh BCEBO3MOYKHBIE CUTYyAllMU MPU PELICHUU 3a1ay Ha JBHKCHHUE
10 pEKE, PACCMAaTPUBATh PA3HBIE CUCTEMBI OTCUETA;

peliaTh pa3HOOOpa3HbIe 33/1a4U «HA YaCTH»,

pemath 1 000CHOBBIBaTh CBOE PEIlICHUE 3a/1ay (BBLIEIATH MAaTEMATHUECKYIO
OCHOBY) Ha HaXxOXX/I€HME 4YacTH YKCJa M YHCJIa MO0 €ro 4acTh Ha OCHOBE
KOHKPETHOI'O CMBICTIa Ipo0u;

OCO3HaBaThb W  OOBSICHATH HWACHTUYHOCTH 3a/Jad  pa3HbIX  THIIOB,
CBS3BIBAIOLIMX TPU BEJIIMYMHBI (Ha paboTy, HA MOKYIKH, HA JIBU’KEHUE).BBIACISTh
OTU BEJIWYMHBI U OTHOLIEHHUS MEXIYy HHMH, IPUMEHATh UX IPU PELICHUN 3a]ad,

KOHCTPYUPOBATb COOCTBEHHEIC 3aa4 YKa3aHHbBIX THUIIOB,



BJIAJCTh OCHOBHBIMH METOJAaMHU DEIICHHs 3aJa4 Ha CMECH, CIUIaBbI,
KOHLICHTpaLuy;

pemiaTh 3aJayd Ha IMPOLIEHTBI, B TOM 4YHUCJE, CIOXHBIE MPOLUEHTHI C
00O0CHOBaHUEM, HCIIONB3Ys Pa3HbIE CIIOCOOBL;

pemaTh JOTHYeCKHe 3a/adydl pa3HbIMU croco0aMu, B TOM YHCIE, C JIByMs
OJI0OKaMU U ¢ TpeMs OJIOKaMU JaHHBIX ¢ TOMOIIBIO TaOJIHII,

pelmarp 3a7a4yd N0 KOMOMHATOPUKE M TEOPUM BEPOSATHOCTEH HAa OCHOBE
UCITOJIb30BAHUS U3YYEHHBIX METO/I0B U 0OOCHOBBIBAThH PEILICHUE;

penaTh HECJIOKHBIE 33/1a4 110 MATEMATHYECKOW CTaTUCTHUKE;

OBJIAJIETh  OCHOBHBIMM  METOJAaMHU  PEIIEHUs  CIOKETHBIX  3aJau:
apupmeTnyeckuid, aiareOpanveckuii, nepedop BapUaHTOB, T'€OMETPUUYECKUH,
rpauyeckuil, IPUMEHATh UX B HOBBIX 110 CPABHEHUIO C U3YUYEHHBIMH CUTYyalHSIX.

B nosceonesnout orcuznu u npu uzyuyeHuu opyeux npeomemos:

BBIJIEJISITh TP PEILICHUH 33/1a4 XapaKTEPUCTUKUA paccCMaTpUBaeMOM B 3a7a4e
CUTyallud, OTJIUYHbIE OT pEATbHBIX (T€, OT KOTOPBIX aOCTParMpoOBaINCh),
KOHCTPYHPOBATh HOBBIE CUTYAIMH C YYETOM 3THUX XapaKTEPUCTUK, B YACTHOCTH,
IIPU PELIEHUU 33124 Ha KOHLIEHTPALlUH, YYUTHIBATh IIJIOTHOCTh BELIECTBA;

pemiaTh M KOHCTPYMPOBATHh 3aJayll HAa OCHOBE PACCMOTPEHHUS pPEaTbHBIX
CUTYAIIMI, B KOTOPBIX HE TPEOYETCSI TOUHBIN BHIYUCIUTENbHBIN PE3YyIIbTAT;

pemiath 3aJayd Ha JABWIKEHUE II0 PEKE, paccMaTpuBas Pa3HbIE CUCTEMBI
oTcuera

CraTtucTuka M TeOpUsi BePOSITHOCTEN

Onepuposams nousamusimMu: CTOJI0YAThIEe U KPYTOBbIE THArpPaMMbl, TaOIUIIbI
JAHHBIX, cpenHee apudMeThyecKoe, MeauaHa, HauOojblllee W HauMEHbIIee
3HA4YEHUs] BBHIOOPKHM, pa3Max BBIOOPKH, JUCIEPCUS M CTaHAAPTHOE OTKJIOHEHUE,
Clly4alHas U3MEHUYUBOCTb;

U3BJIEKaTh WH(OPMAIINIO, TPEICTABICHHYI0 B TaOMUIAX, HA JUarpaMmmax,
rpadukax;

COCTaBJIATH Ta6J'II/II_IBI, CTPpOUTH AUArpaMMbl U Fpa(pI/IKI/I Ha OCHOBC JaHHBIX,



OMepupoBaTh MOHATUAMU: (DaKTOpUan Yuciia, IEPECTAHOBKUM U COUYETAHUA,
TpeyroabHuk Ilackans;

MPUMEHSTH MTPABUJIO MPOU3BEICHNUS MIPU PEIIEHNHA KOMOMHATOPHBIX 3a4a4;

OTNepUpPOBaTh TOHATHUAMH: CIyYalHBIM  ONBIT, CIIy4alHBIA  BBIOOD,
UCIIBITAaHUE, BJEMEHTAapHOE CiydailHoe CcoObITHE (MCXOJ), KIIACCHYECKOe
OMpEJICJICHHE BEPOSITHOCTU CIyYalHOTO COOBITHS, OINEpaluy Haj CIy4YailHbIMHU
COOBITHSMU;

MPEICTaBIATh MH(POPMAIIHIO C TIOMOIIBI0 KPYyTroB Diiiepa;

pemiaTh 3aJadyd Ha BBIYMCICHUE BEPOATHOCTU C IOJCYETOM KOJIMYECTBA
BapUAHTOB C MIOMOIIIbIO KOMOMHATOPHUKHU.

B noeceonesnou sxcusnu u npu uzyuenuu opy2ux npeomemos:

U3BJICKATh, UHTEPIPETUPOBATH " peoOpa3oBhIBATh
uH(pOpMaIMIO, IPEACTABIICHHYI0O B TaOJlMLax, Ha JuarpaMmmax, rpagukax,
OTpaXaIoLIyI0 CBOMCTBA U XapAaKTEPUCTUKH PEaJbHBIX MTPOLIECCOB U SBIICHUN;

ONpEAENATh CTAaTUCTUYECKHE XapaKTEPUCTUKH BBIOOPOK IO TabiuLaM,
auarpaMMam, rpadukam, BbIIOJHATh CPABHEHUE B 3aBUCUMOCTH OT 1I€JIM PELIEHUs
3aJ1a4u;

OLICHUBATh BEPOSITHOCTh PEATbHBIX COOBITHI U SIBJICHHIA.

I'eomerpus

I'eomerpuueckue Gpurypsol

Onepuposams NOHAMUAMU 2eOMeMPU1ecKux uzyp;,

U3BIIEKAaTh, HMHTEPIPETUPOBATh W TMPeoOpa3oBbIBaTh HHOOPMALUIO O
reOMETPUYECKUX (PUTypax, MPEeICTaBICHHYIO Ha YEPTEKAX;

OPUMEHSTh TeoMeTpuueckre (akTbl Il pelieHusl 3aJad, B TOM YHCIIE,
IPEATNOJIAraroINX HECKOJIBKO 1aroB PELICHHUS;

(GopMyIMpOBATH B MPOCTEHIIMX CIyYasx CBOMCTBA U MpU3HAKU PUTYD;

JI0Ka3bIBATh FT€OMETPUUYECKHUE YTBEPIKICHUS

BJIQ/IETh CTAHAAPTHON KIJacCHU(pUKaLUen MIOCKuX (Guryp (TpeyrojbHUKOB U
YEeThIPEXYTOJIbHUKOB).

B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos:



UCIOJIb30BaTh CBOMCTBA TE€OMETPUYECKUX (UTYp i pelIeHHs 3a1ad
MPAKTUYECKOTO XapaKkTepa U 3a/1a4 U3 CMEKHBIX TUCHHUIIIIUH

OTHOmIEHUS

Onepuposams nonsmusmuy: paBeHCTBO (UTYp, paBHBIC (PUTYPHI, PABEHCTBO
TPEYTOJIBHUKOB, MApaJICIbHOCTD MPSMBIX, TMEPIEHANKYISPHOCTh MPSIMBIX, YTJIBI
MEXIY TMPSAMBIMU, TEPIECHIUKYISAP, HAKIOHHAs, MPOEKIHs, momoome ¢Guryp,
nofo0HbIe PUTYPHI, TOJOOHBIE TPEYTOJbHHUKY;

npuMeHsTh Teopemy darneca U TEOpeMy O MPOMOPLHOHANBHBIX OTPe3Kax
IIpU pElIeHUN 3a]1a4;

XapaKTEepU30BaTh B3aMMHOE PACIOJIOKEHHE MPSIMOM U OKPY>KHOCTH, JBYX
OKPY’KHOCTEM.

B noeceownesnoul srcusnu u npu uzyueHuu opysux npeomemos:

WCIIOJIb30BaTh OTHOIICHUS ISl PEIICHHS 3a/1a4, BO3HUKAIOIIUX B pEabHON
KU3HHA

N3mepeHusi u BIYUCTEHUS

Onepuposams  npeocmasieHusmuy O JUIMHE, TJIOMAAH, OO0BEME Kak
BenuunHamu. [Ipumensars teopemy Iludaropa, Gpopmyinsl miomanu, oobEmMa pu
peIlIeHnH MHOTOIIIATOBBIX 3a/1a4, B KOTOPHIX HE BCE JaHHBIE MPECTABICHBI SIBHO, a
TpeOYIOT BBIYHMCIICHUH, ONEpUpoBaTh 00Jiee MIMPOKUM KOJUYECTBOM (Hopmyl
JUTMHBI, TUIOMIAAU, OO0BEMA, BBIYUCIATH XapPaKTEPUCTUKU KOMOWHAIUU QUryp
(OKpYXHOCTEH M MHOTOYTOJIbHHKOB) BBIYHUCIISATH PACCTOSHUS MEXKIY (QUTypamu,
MPUMEHSTh TPUTOHOMETPUYECKUE (OPMYIIBI Ui BBIUUCICHUN B 00JIee CIIOMKHBIX
Clly4asiXx, TMPOBOJAWTH  BBIUMCICHUS HAa  OCHOBE  pPABHOBEIHMKOCTH |
PaBHOCOCTABJICHHOCTH;

MIPOBOJIUTH MPOCTHIE BHIUUCICHUS HA 00OBEMHBIX TElax;

dopMyIupoBaTh 3aJa4d Ha BBIUMCICHHWE JIMH, TUIOMANEH u 0OBEMOB H
pemath ux. B cogepxanum ecTh enié U TeopemMa CHHYCOB U KOCUHYCOB. JInbo Tam
yoparth . 1100 371eCh 100aBUTH

B noeceonesnou scusnu u npu uzyueHuu opysux npeomemos:

IMPOBOANTDL BBIYUCIICHUA HA MCCTHOCTH,



OPUMEHSTH (POPMYJIbI IPU BHIYUCIECHUSAX B CMEKHBIX yU€OHBIX IPEIMETaxX, B
OKPY’KarOIIEH IEMCTBUTEILHOCTH

I'eomeTpuyeckue mocTrpoeHust

N3o00paxkarh reomeTpuyeckue (QUIrypbl MO TEKCTOBOMY W CHMBOJHHOMY
ONMCAHUIO;

CBOOOZHO OMEpUpOBaTh YEPTEKHBIMU HMHCTPYMEHTAMU B HECIOXKHBIX
ClIy4asx,

BBITIOJIHATh TIOCTPOEHHUSI TPEYTOJIBHUKOB, MPUMEHATH OTAEIBHBIE METOJbI
IIOCTPOCHUN LHPKYJEM M JUHEHUKOW U IPOBOAUTH IPOCTEHIINE MCCIIEIOBAHUA
Yy CJla PELICHUN;

M300pakaTb TUIOBBIE IUIOCKHE (UTYphl U OOBEMHBIE Tella C MOMOILIBIO
IIPOCTENIINX KOMIIBIOTEPHBIX HHCTPYMEHTOB.

B noeceonesnou sxcusnu u npu uzyuenuu opy2ux npeomemos:.

BBIMIOJIHATh TPOCTEUIINE IOCTPOEHUS HAa MECTHOCTH, HEOOXOJIMMBIE B
peabHOM KU3HU;

OLICHMBATh Pa3Mephl peabHbIX O0BEKTOB OKPYIKAIOIIET0 MUPA

IIpeoGpazoBanusi

Onepuposams nouamuem IBUKEHUA U MpeoOpa3oBaHUsl NOa00Us, BIAAETh
npuéMaMu MOCTPOEHUs (QUTYp C MCHOJIb30BAHUEM IBUKEHUN U MPeoOpa3zoBaHUM
no/o0us, NMPUMEHSTH IOJYyYCHHbIE 3HAHUS M OMNBIT MOCTPOCHUH B CMEXKHBIX
IIPEAMETAX U B PEATBHBIX CUTYAIUAX OKPYKAKOLIETO MUPA;

CTpouTh (UTypy, MOJOOHYIO JAaHHOM, MOJIB30BATHCS CBOMCTBAMH IMOA00US
JU1s1 00OCHOBAHUS CBOMCTB (QUTYD;

IPUMEHATh  CBOMCTBA  JBWXKCHUW Ui IIPOBEAECHUS  INPOCTEUIINX
000CHOBaHUY CBOMCTB GUTYD.

B noeceomnesnou scusnu u npu uzyueHuu opyaux npeomemos:

OPUMEHSTh CBOMCTBA JBMKEHUN W MPUMEHSTH NMOJ00ME NI MOCTPOECHUN U
BBIUYHCIICHUU

BeKkTOpbl M KOOPAUHATHI HA TJIOCKOCTH



OnepupoBarb  INOHATUSAMU  BEKTOpP, CYMMa, pasHOCTb  BEKTOPOB,
IIPOU3BEICHUE BEKTOpAa HA 4YHUCJIO, YIrOJd MEXAY BEKTOPAMH, CKAJSIPHOE
IIPOU3BEJEHUE BEKTOPOB, KOOPAUHATHI HA IJIOCKOCTH, KOOPJIMHATHI BEKTOPA;

BBINOJIHATH J€UCTBUS HaJl BEKTOPAMHU (CJIOXKEHHUE, BBIUUTAHUE, YMHOKEHHUE
Ha YHCJIO0), BBIUUCIATH CKAJISPHOE NPOU3BEACHHUE, OMNPEIEIATh B IMPOCTEHIIHMX
Clly4yasix YroJl MEXIy BEKTOpaMH, BBINOJHATh pa3JIOKEHUE BEKTOpa Ha
COCTAaBJISIIOLIME, NPUMEHATh IOJIyY€HHbIE 3HaHUS B (U3MKE, I0JIb30BATHCS
dbopMysioil  BBIYMCICHUS PACCTOSHUSA MEXIy TOYKAMH IO  H3BECTHBIM
KOOpAMHATaM, UCIIOJIb30BaTh YpaBHEHUS QUTYp [Tl pelICHUs 3a/1a4;

OPUMEHATh BEKTOPBI U KOOPJAMHATHI JUIsl PELICHUS T€OMETPUYECKUX 3ahad
Ha BBIYHCIIEHUE JUIHH, YTJIOB.

B nosceonesnou sxcuznu u npu usyuyeHuu opyeux npeomemos:

UCIIOJIb30BaTh TMOHATHS BEKTOPOB M KOOPAMHAT JUIsl PEIICHHs 3a1ad 110
¢du3uke, reorpa@uu U IpyruM ydeOHbIM NpeaMeTaM

BpIyCKHMK NOJYYHUT BO3MOKHOCTHL HAYYHMThCsl B 7-9 Kiaccax s
YCIELIHOT0 NMPOAOJIKEHUsI 00pPa30BaHMs HAa YIJIy0JIEéHHOM YPOBHeE

AJaredpa

JIEMEHTbI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKHU

Ce0000HO  onepupoéamv  NOHAMUAMU: MHOXKECTBO,  XapaKTEPUCTHKHU
MHO’KECTBA, 3JIEMEHT MHOXECTBA, IyCTOE, KOHEUHOE U OECKOHEUYHOE MHOXECTBO,
MOJIMHOXECTBO, NMPUHAJJIEKHOCTh, BKIIOYEHUE, PABEHCTBO MHOXXECTB, CIIOCOOBI
3aJlaHi€ MHO>KECTBA;

3aJ1aBaTh MHOKECTBA Pa3HbIMU CIIOCOOAMU;

POBEPATH BBHIIOJIHEHUE XapaKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA;

C80000HO Onepuposamsv NOHAMUAMU: BBICKa3blBaHHE, HCTUHHOCTh U
JIO’)KHOCTh BBICKA3bIBAHUS, CIIOXKHBIE W TMPOCTbIE BBICKA3BIBAHMS, OTPHULIAHUE
BBICKA3bIBaHUI;, WCTUHHOCTh U JIOKHOCTb YTBEPXKIEHUS M €ro OTpUIaHUS,
Oolepaly HaJ BbICKA3bIBAHUSMU: M, WIA, HE. YCJIOBHBIE BBICKA3bIBAHHUS

(MMILTUKAITUN );



CTPOUThb  BBICKa3bIBaHUS C  HKCIOJb30BAHMEM  3aKOHOB  ajreOpsl
BBICKa3bIBAHUM.

B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos:.

CTPOUTH PACCYIKJICHHS HA OCHOBE UCIIOIb30BaHUS MTPABUII JIOTUKU;

WCIIOJIb30BaTh MHOXECTBA, OINEpalldd C MHOXECTBAMH, HX TpauyecKkoe
MPEJICTABJICHNUE JJII OMUCAHUSI PEATBHBIX MPOLECCOB U SABJICHUM, NPU PEIICHUU
3aJlay IPyTUxX y4eOHBIX IPEIMETOB

Yucaa

C60000HO onepupogamsv NOHAMUAMU: HATYPATBHOE YHUCIO, MHOXECTBO
HATypalbHBIX YHCEJ, ILEeJI0€ YHUCJIO, MHOXKECTBO IEJIbIX YKCeJN, OOBIKHOBEHHAs
JIpoOb, NecITUUHasE JpoOb, CMEIIAHHOE YKCIIO, PAIlMOHATBHOE YKCIIO, MHOYXKECTBO
pallMOHAJIBHBIX ~ YHUCEJ, HPPALMOHAIBHOE  YHWCIO, KOPEHb CTENEHH N,
JICVUCTBUTEIBHOE YHCIIO, MHOXECTBO JACHUCTBUTEIIBHBIX YHCEJI, T€OMETPHUYECKAS
WHTEpIIpeTalus HaTypaJIbHBIX, IEIBIX, PAIMOHATBHBIX, TEUCTBUTEIBHBIX YHCEIT,

MOHUMATh U OOBSICHATH PA3HUILY MEXKY MO3UIIMOHHONW M HEMO3UIIMOHHOU
CHUCTEMaMHM 3aIUCH YHCET;

NEPEeBOUTh YHCIA U3 OJHOW CHCTEMbl 3alUCH (CUCTEMbI CUYHUCIICHHS) B
APYTYIO,

JIOKa3bIBaTh M MCIOJIb30BaTh MPU3HAKU ACIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10,
11 cymMMBbl ¥ NpPOU3BEAEHUS YUCET MPU BBINOJHEHUHU BBIYUCICHUNW U PEIICHUN
3a7ad4;

BBINIOJIHATh OKPYIJIEHUE PAlMOHAJIBHBIX M HUPPALMOHAIBHBIX YHUCENT C
3aJaHHOM TOYHOCTBIO;

CpaBHMBATh JEHCTBUTEIBHBIC YHCIIAa PA3HBIMU CIIOCOOAMU;

YIOPSAIOYMBATH YUCTIA, 3aMMCAaHHBIC B BUAC OOBIKHOBEHHOW M JECATUYHOM
JIpoOu, Yucia, 3alUMCaHHbIe C HCMOJb30BAaHUEM apU(PMETHYECKOro KBaJIPAaTHOTO
KOpHSI, KOPHEH CTeneHu OoJIbIIe 2;

Haxonutb HOJI u HOK uucen pasupiMu crioco6aMu U UCIIOJIB30BATh UX TIPH

PCUICHUHU 3aa4,



BBIMIOJIHATh BBIYUCIICHUS M NPeoOpa3oBaHUsl BBIPAKEHHUM, COAEpKaLIUX
NEeNUCTBUTENBHBIC YKCIIa, B TOM YUCJIE KOPHU HATYpPalbHBIX CTEIIEHEH.

B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos:

BBITIOJIHATDh U OOBSICHATH PE3yJIbTaThl CPABHEHUS PE3yJIbTaTOB BHIYMCIICHUN
MPU PENICHUH MPAKTHYECKUX 3a/ad, B TOM YHCJIE€ MPUOJMIKEHHBIX BBIYHCICHUMN,
WCIIOJIB3YSI pa3HbIC CITIOCOOBI CPABHECHHI;

3aMuChIBaTh, CPABHUBATDH, OKPYTJIATh YUCIOBBIE JaHHBIE PEAJIbHBIX BEJIUYUH
C WICTIOJIb30BAaHMEM Pa3HBIX CHCTEM U3MEPCHUS,

COCTaBJISITh U OLICHUBATh Pa3HBIMU CIIOCOOAMH YHUCIIOBBIE BBIPAXKEHUS MPU
pelIeHUH MPAaKTUYECKUX 3a71a4 U 3a/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB

ToxnecTBeHHbIE IPe0OPA3OBAHUA

C60000HO onepupoéamsv NOHAMUAMU CTENIEHU C IEJIbIM U JIPOOHBIM
MIOKa3aTeNeM;

BBITIOJIHATh JOKA3aTEIbCTBO CBOWCTB CTEMECHW C IEIBIMH M JAPOOHBIMH
MOKa3aTeIsIMH;

OTIEpPUPOBATH MOHATHSIMH «OHOWICH», «KMHOTOUJICH», «KMHOTOUJICH C OJHOM
MEePEMEHHOM», «MHOTOYJIEH C HECKOJBKUMHU TEPEMEHHBIMI», KOI(PHUIIUESHTHI
MHOTOWICHA, «CTAaHIApTHAs 3alliCh MHOTOWICHA», CTEMEeHb OJHOWICHAa |
MHOTOYJICHA;

CBOOOJHO BIAJETh TMpPUEMaMU TMPEOOpa3oBaHUSI IEIbIX H  JPOOHO-
paIMOHATBHBIX BBIPAKEHU;

BBITIOJIHSATh ~ PA3J0KEHHUE MHOTOUYWICHOB HAa  MHOXKHUTEIU  Pa3HBIMH
crioco0amu, ¢ UCTIOIB30BAHIEM KOMOMHAIIMHN Pa3IMYHBIX TPUEMOB;

UCTIONB30BaTh TeopeMy Buera m Teopemy, oOpaTHyro Teopeme Buera, mis
MOKMCKa KOPHEH KBaJAPaTHOTO TPEXUJICHA U IS PEIICHUS 3a/1ad, B TOM YHCIIe 3a7a4
C MMapaMeTpaMy Ha OCHOBE KBaJPaTHOTO TPEXUIICHA;

BBITIOJTHATH JISJICHUE MHOTOWIEHA HA MHOTOWICH C OCTaTKOM;

JIOKA3bIBaTh CBOMCTBA KBAPATHBIX KOPHEN U KOPHEU CTEIEHU N;

BBITIOJIHATH MPE0Opa30BaHUs BEIPAKEHUM, COAEPKALUX KBAIpaTHbIE KOPHH,

KOPHU CTENEeHHU N;



CBOOOJHO  OMEpUPOBaTh MOHATUSIMU  «TOXKJECTBO», «TOXIECTBO HA
MHOKECTBE», «TOKIECTBEHHOE ITPE0Opa30BaHUEy;

BBIIIOJIHATh ~ Pa3JIMYHblE MPEOOpa3OBaHUsl  BBIPAKEHUM, COAEpPIKALIUX
MOy JIH.

B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos:

BBITIOJHATH TMpeoOpa3oBaHUsl U JACUCTBUA C OyKBEHHBIMH BBIPRKCHUSMH,
YUCIIOBbIE KOA(D(GUIIMEHTH KOTOPBIX 3alMCaHbl B CTAHJAPTHOM BH/IE;

BBIIIOJIHATh NPEOOPA30BaHUsl PALMOHAIBHBIX BBIPAKEHUN NpPH pPELICHUU
3aJlay IPyTUX y4eOHBIX IPEIMETOB;

BBITIOJIHATH MTPOBEPKY MPaBAONOA00M GU3UUECKUX U XUMUYECKUX (popmy
Ha OCHOBE CPaBHEHHS Pa3MEPHOCTEN U BAJICHTHOCTEN

YpaBHeHUS U HEPABEHCTBA

CeobooHo  onepuposamv  NOHAMUAMU:  YPAaBHEHHE,  HEPABEHCTBO,
PaBHOCWJIbHBIE YPAaBHEHUSI U HEPABEHCTBA, YPABHEHUE, SBIISIIOLIEECS CIEACTBUEM
JPYroro ypaBHEHHUs, YPaBHEHHUS, PAaBHOCUJIbLHBIE HA MHOXECTBE, PAaBHOCUJIbHbBIC
npeoOpa3oBaHus YpaBHEHUMH;

pelaTth pa3Hble BUIbl YPABHEHU U HEPABEHCTB U UX CHUCTEM, B TOM YHCIIE
HEKOTOphle ypaBHeHMsT 3 W 4 cremeHed, JApoOHO-pallMOHANBHBIE U
UPpALMOHAJIBHBIE;

3HaTh Teopemy Buera 11 ypaBHEHUN CTENIEHU BBILIE BTOPOU;

MOHUMATh CMBICA TEOPEM O PABHOCWIBHBIX M  HEPABHOCHIIBHBIX
npeo0pa3oBaHUAX YPABHEHHUN U YMETh UX JIOKA3bIBATh;

BJIAJICTh PA3HBIMU METOJAMHU PEUICHUS YpPaBHEHUW, HEPABEHCTB W HX
CUCTEM, YMETh BHIOMPATh METO/]I PEIICHUs U 0OOCHOBBIBATH CBOM BHIOOD;

MCIIOJIB30BaTh METOJI MHTEPBAJIOB Ul PEIICHHS HEPABEHCTB, B TOM YUCIIE
JTPOOHO-pAllMOHATBHBIX M BKIIOUYAIOIINUX B CE€0s1 UppallMOHAIbHBIE BEIPAKEHUS,;

pemiath anreOpanyecKkue YypaBHEHUS] M HEPABEHCTBA U UX CHUCTEMBI C
napameTpaMu aNreOpandecKuM U rpauaecKuM METOIaMH;

BJIAJIETh PA3HBIMU METOJAMU JOKA3aTEIbCTBA HEPABEHCTB;

peuiaTtb YpaBHCHUSA B LCJIBIX YUCJIAX;



U300pakaTh MHOXKECTBA Ha IUJIOCKOCTH, 3aJaBaeMble YpPaBHEHUSIMH,
HEPaBEHCTBAMM U UX CUCTEMaMHU.

B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos:

COCTaBJISITh U PENIaTh YpaBHEHUs, HEPABEHCTBA, X CUCTEMBI MPU PEIICHUU
3a/1a4 IPyTUX YIeOHBIX IPEIMETOB;

BBITIOJIHATh  OIEHKY TPABIONOMO00US PpE3yJIbTAaTOB, IMOIYYaeMbIX TIPH
pelIeHUN pa3TuYHbIX YpPaBHEHUMN, HEPABEHCTB M MX CHUCTEM IMPU PEUICHUU 3a7ad
JIPYTUX YYCOHBIX MPEIMETOB

COCTAaBJISITh M pEIIaTh ypaBHEHUS U HEPABEHCTBA C MapaMeTpaMu IpU
pelIeHUH 3aj1a4 JIPYTUX Y4eOHBIX IPEIMETOB;

COCTaBJISITh ypPaBHEHWE, HEPABEHCTBO WM WX CHCTEMY, OITHCHIBAIOIINC
peabHyI0 CUTYAIMIO WIM NPUKIAJHYIO 33]lady, HHTEPIPETUPOBATH MOJIyYCHHbBIC
pe3yIbTaThl

DOYyHKIUU

C60000HO  onepupogamv  NOHAMUAMU: 3aBUCUMOCTh, (YHKIUOHAIbHAS
3aBUCUMOCTh, 3aBHCHMMas W HE3aBUCUMAas TEepPEeMEHHBbIC, (DYHKIUSA, CIOCOOBI
3amanuis (QYyHKIUHA, apTyMEHT W 3HadeHue (PyHKIMH, 00JacTh OMNpeAesieHUus |
MHOKECTBO 3HaYeHUS (PYHKIUHU, HYJIU (PYHKITUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
MOHOTOHHOCTh  (YHKIIMHA,  HAWOOJbIIEE W  HAUMCHBINEE  3HAYCHUS,
4ETHOCTH/HEUETHOCTh (DYHKIIMH, TMEPUOJAMYHOCTh (PyHKIMH, Tpaduk GyHKINH,
BEepPTUKAJIbHAS, TOPU30HTAIIbHAS, HAKIIOHHAS ACUMITTOTHI; TpaduK 3aBUCUMOCTH, HE
SBISIOILEHCS QYHKIUEH,

CTpouTh Tpaduku QYHKIMIA: THHEWHOHN, KBaIpaTUIHON, APOOHO-TUHEHHOM,
CTCTICHHOM MPY Pa3HbIX 3HAYCHHSX MTOKA3aTelIs CTCIICHH, |

UCIIONIh30BaTh MpeolOpazoBanus Tpaduka (QYHKIUU IS TOCTPOCHHS
rpadukoB GyHKLINHA ;

aHAJIM3UPOBATh CBOWCTBA (YHKIMA W BHJ Tpaduka B 3aBUCHMOCTH OT
apameTpoB;

CBOOOJIHO OMNEPUPOBATH MOHSATUSMU: IMOCIEI0BATEILHOCTh, OIpaHUYEHHAs

MOCJIE0BATEIBHOCTD, MOHOTOHHO BO3pacTaroias (yOnIBaro1as)



MOCJIEI0OBATENBHOCTbD, npenen MOCJIeI0BATEILHOCTH, apudpmeTnyeckas
nporpeccusi, TeOMETpUYecKas TMPOrpeccus, XapaKTePUCTUYECKOE CBOWCTBO
apumeTryeckoil (reoMeTpUIECcKoil) Mporpeccuu;

UCIIOJIb30BaTh METOJ] MaTeMaTH4eCKOW HHIYyKUMU i1 BbIBOAa (Gopmyi,
JI0Ka3aTeNbCTBA PABEHCTB M HEPABEHCTB, PEIICHU 3a/1a4 Ha JICIMMOCTb;

HCCIIEIOBATh MOCIIEI0BATEIbHOCTH, 3aJaHHbIE PEKYPPEHTHO;

pemiath ~ KOMOMHHMpPOBaHHbIE  3aJayd  Ha  apudMETHUECKyr |
Tr€OMETPUUECKYIO TPOTPECCUHU.

B noeceownesnoul scusnu u npu uzyueHuu opysux npeomemos:

KOHCTPYMpPOBaTh M HCCIENO0BaTh (YHKIUH, COOTBETCTBYIOLIHE PEATbHBIM
mporeccaM M SIBJICHHSIM, WHTEPIPETUPOBATh TMOJyYCHHBIE pE3yibTaThl B
COOTBETCTBHUH CO CHELM(PUKON HCCIIETyeMOro MpoLecca Ui SBICHMUS;

WCIIONIb30BaTh TpaduKH 3aBUCUMOCTEH IS HCCICNOBAHUS PEaTbHBIX
MIPOLIECCOB U ABJICHUI;

KOHCTPYMpPOBaTh W MCCIEAOBATh (PYHKIMM HPU PELICHUM 3aJad APYTUX
y4eOHBIX  MPEIMETOB, HWHTEPIPETHPOBATh  MOJYyYEHHBIE  pE3yibTaThl B
COOTBETCTBHH CO Crielu(rKoit yueOHOro npeamera

CTaTHCTHKA M TeopHsi BEPOSITHOCTEH mocJie 3a1a4

C60000HO onepuposams NOHAMUAMU. CTOIOYATHIE U KPYTOBbIE TUArPAMMBI,
TaONuIBl  JAaHHBIX, cpenHee apudMeThyeckoe, MeauaHa, HauOoyblIee U
HauMEHbIIIee 3HAYCHUs BBIOOPKH, pa3Max BBIOOPKH, TUCHEPCHUS M CTaHIAPTHOE
OTKJIOHEHHE, CIIy4aiiHas N3MEHYUBOCTb;

BBIOMpATh HauOoyiee yAOOHBIM crmocod TMpeAcTaBiIeHUS WHPOPMAIINH,
aJICKBATHBIM €€ CBOMCTBAM M LICJISIM aHAJIM3a;

BBIUYHCIISITh YHCIIOBBIE XapaKTEPUCTUKU BEIOOPKHU;

CBOOOMHO OIEpPUpPOBaTh MOHATUSMHU: (HaKTOpUad YUCIa, TEPEeCTaHOBKH,
COUYETAHMSI U Pa3MeEIIeHuUs, TpeyroubHuK [lackans;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: CIyYalHBIN OIBIT, CIIy4alHbBINA BHIOOP,

UCIIBITAaHUE, BJEMEHTApHOE CclydailHoe CcoObITHE (MCXOM), KIJIACCUYECKOe



OIpPE/IETICHUE BEPOSATHOCTU CIIy4allHOrO COOBITHSI, ONEpalMy Haj Clly4alHbIMU
COOBITHSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBI;

CBOOOHO ONEpPUPOBATH MOHATUSAMU: CIYYalHBIN OIBIT, CIIyYalHbIN BHIOOP,
UCIBITAHUE, DJJIEMEHTApHOE Ciy4ailHoe coOblTHe (MCXOJ), KIJIACCHYECKOE
OMpEJICJICHHE BEPOSITHOCTU CIYyYalHOTO COOBITHS, OINEpaluy Haj CIy4alHbIMHU
COOBITHUSMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

3HATh IPHUMEPHI CIyYalHBIX BEJIIMYMH, U BBIYUCIATH MX CTATHUCTUYECKHE
XapaKTEpUCTHKU;

UCIOJIb30BaTh (POPMYJIbl KOMOMHATOPUKH IMpPHU PEIIEHUU KOMOWHATOPHBIX
3aj1ay;

pemars 3aJadd  Ha BBIYMCIECHUE BEPOSITHOCTH B TOM YHCIE C
UCIOJIb30BaHUEM (POPMYJL.

B nosceonesnout orcuznu u npu uzyuyeHuu opyeux npeomemos:

MPEACTABIATh UH(OPMALIMIO O PEANbHBIX MPOLIECCAX U SBICHHUIX CIIOCOOOM,
aZICKBaTHBIM €€ CBOMCTBAM U LIE€JIU UCCIICIOBAHNUS;

aHaIM3UpOBaTh WM  CpPAaBHUBATh  CTAaTUCTHYECKHE  XAPAKTEPUCTUKH
BbIOOPOK, IOJlyUEHHBIX B MPOLECCE pELIEHUs MNPUKIAJHON 3aJauu, H3yuyeHUs
peanbHOrO SIBICHUS, pEUICHUS 3a]1a4 U3 APYTUX y4eOHbIX IPEAMETOB;

OLICHUBATh BEPOSATHOCTh pPEATbHBIX COOBITHMI W SIBJICHUH B pPAa3IMYHBIX
CUTYaLMAX

TexkcroBble 3a1a4u

Pemware mpoctele M CIOXKHBIE 3aJadd, a TaKXKe 3aJadd IOBBILIECHHOU
TPYAHOCTH U BBIAEIATh UX MATEMAaTUYECKYIO0 OCHOBY;

pacrio3HaBaTh pa3Hble BUIbI U THUIIBI 33744,

HCIIOJIb30BaTh Pa3HbIe KPATKHUE 3alMCH KAK MOJEIN TEKCTOB CIOKHBIX 3a1a4
Y 3a]1a4 MOBBIIICHHOW CIOKHOCTH ISl IOCTPOEHUS TOMCKOBOM CXEMBI U PEIICHUS
3a/lay, BbIOMpATh ONTUMAIbHYIO JJII paccMaTpuBaeMoOd B 3ajaue CUTyalluu
MOJENIb TEKCTA 3a7a4H;

pasznuyaTh MOJEIb TEKCTAa M MOJEIb PELICHUS 3aJa4yd, KOHCTPYUPOBATH K

OI[HOﬁ MOJICJIN PCIICHUS CJIOKHBIX 3a/1a4 PA3HbIC MOACIN TCKCTA 3a1a4YM,



3HATh U MPUMEHATH TPHU crocoba Mmoucka pemeHus 3ajaad (0T TpeOoBaHUs K
YCIIOBHIO U OT YCJIOBHUS K TpeOOBaHUIO, KOMOMHUPOBAHHBIN);

MO/JICIUPOBATh PACCYXKIEHUS MPU MOUCKE PEIIEeHUs 3a/1a4 ¢ IOMOIIbIO Ipad-
CXEMBI;

BBIJICIISITH ATAIbI PEIICHUS 3a/1a4 U COIep KaHNe KaXKIO0ro JTarna;

yMETh BBIOMPATh ONTHUMAJIbHBI METOJ pelIeHHs] 3aJadyd U OCO3HaBaTh
BBIOOp METOJa, pacCMaTpUBaTh Pa3UYHbIE METO/bI, HAXOIUTHh Pa3HbIC PEUICHUS
3aj1auu, €CJIM BO3MOKHO;

aHaJIM3UPOBATh 3aTPYAHEHUS NIPU PEIICHUU 3a7a4;

BBIMOJHATh ~ pa3iUuHble  NpeoOpa3oBaHUs  MPEUIOKEHHOM  3ajaud,
KOHCTPYHPOBATh HOBBIE 337a4d U3 JAHHOH, B TOM YHCJIE OOpaTHBIE;

MHTEPIPETUPOBATh BBIYMCIUTENIbHBIE PE3yJIbTAaThl B 3aJladye, UCCIEN0BaTh
HOJYYEHHOE pelleHHE 3a/1auu;

M3MEHATH YCJIOBHE 3a7au (KOJIMYECTBEHHBIC WM KAaY€CTBEHHBIC JAHHEBIC),
UCCIIEI0BaTh U3MEHEHHOE Pe00pa30BaHHOE;

aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYAIlMH B3aMMHOTO PACIOJIOKEHUS ABYX
O00BEKTOB M U3MEHEHHE UX XapaKTEPUCTUK ITPU COBMECTHOM JBUKEHHUU (CKOPOCTh,
BpEeMsi, PAaCCTOSIHHME).IPU pEIICHHEe 3a/1ad Ha JABIKEHHE IBYX OOBEKTOB KakK B
OJHOM, TaK W B MPOTHUBOIOJOKHBIX HAMPABICHUSX, KOHCTPYHPOBAaTh HOBHIC
CUTYalluy Ha OCHOBE M3MEHEHUs yCIOBUH 3a/1a4u NpU ABMXKEHUU TIO PEKeE;

HCCIIEIOBaTh BCEBO3MOXKHBIE CHUTYAllUW MPHU PEIICHUHU 33134 Ha JIBIKEHHUE
10 peKe, pacCMaTPUBATh Pa3HbIE CUCTEMBI OTCUETA,

pelaTh pa3HOOOpa3HbIe 3a/1a4l «HA YaCTH,;

pemath 1 000CHOBBIBaTh CBOE peIlIeHUE 3a/1a4 (BBIICIATH MATEMATHUECKYIO
OCHOBY) Ha HAxXOXXJEHHE 4YacTH 4YHClia M 4YHUCJIa MO €ro 4YacTh Ha OCHOBE
KOHKPETHOT'O CMBbICJIa JpO0H;

OOBSICHATh MIEHTHYHOCTh 3a/1ad PA3HBIX THUIIOB, CBS3BIBAIOIINX TPH
BEJIMYMHBI (Ha paboOTy, Ha MOKYIKH, Ha JABW)KCHUE).BBIIEIATh 3TU BEJIWYUHBI U
OTHOIICHHUSA MEXIY HUMH, IPUMEHATh UX TPU PEIIeHUH 3a7ady, KOHCTPYHPOBATh

COOCTBEHHBIC 3a/1a4 YKa3aHHbIX THIIOB,



BJIaJICTh OCHOBHBIMH METOJIAaMH pEIICHUS 3aJad Ha CMECH, CIUIABHI,
KOHIICHTPAIIMK, MWCIOJIb30BaTh HMX B HOBBIX CHUTyallUsIX II0 OTHOILICHUIO K
M3YUYCHHBIM B Mpoliecce O0yUeHUs;

peliath 3aJadyd Ha MPOLEHTHI, B TOM YHUCJE, CJIOXXHBIE MPOILEHTHI C
000CHOBaHUEM, UCTIONB3YS Pa3HBIE CIIOCOOHI;

pemaTh JIOTHYECKHE 3a7adil pa3HbIMH CIIOCOOAMH, B TOM YHCJE, C IBYMS
0JIOKaMU U ¢ TpeMs 0JI0KaMH JTaHHBIX C TIOMOIILIO TaOJIHIL;

pemaTth 3a7a4d [0 KOMOMHATOPUKE W TEOPUM BEPOSITHOCTEM Ha OCHOBE
HCIIOJIb30BaHUs U3YUYCHHBIX METOJIOB 1 00OCHOBBIBAThH PEIICHUE;

pellIaTh HECIOXKHbBIC 3a/]a4d 110 MAaTEMATUYECKON CTATUCTHUKE;

OBJQJCTh  OCHOBHBIMU  METOJIAaMH  PEIICHUS  CIOKETHBIX  3ajay:
apuMEeTHUYECKUM, aireOpandeckuii, mepedop BapHaHTOB, TIE€OMETPUUYECKUH,
rpaduuecKuil, IPUMEHSITh X B HOBBIX 110 CPABHEHUIO C U3YUYCHHBIMHU CUTYaIUsIX.

B nosceonesnoti sorcuznu u npu uzyuenuu opyeux npeomemos.

KOHCTPYMPOBATh HOBBIC I TAHHOM 3aJa4yu 3aJadyHble CUTyallud C y4ETOM
peabHbIX XapaKTePUCTUK, B YACTHOCTH, MPHU PEIICHUM 3a7a4 Ha KOHIEHTpAIlUH,
YUYUTBHIBaTh IJIOTHOCTh BEILECTBA; pellaTh U KOHCTPYHUPOBATH 3aJlaul HAa OCHOBE
pacCMOTPEHHUSI PpEaTbHBIX CHUTYyalMi, B KOTOPHIX HE TpeOyeTcs TOUYHBIN
BBIYUCITUTEIBHBIN PE3YIIbTAT;

peliath 3aJauyd Ha JBHXKEHHME IO PEKE, paccMaTpuBas pasHbIe CUCTEMBI
OTCUETA;

KOHCTPYMPOBATh 3aJadyHble CHUTyallMd, MPUOJMIKEHHbIE K peaJbHOU
JICCTBUTEIILHOCTH

I'eomerpus

I'eomerpuueckue Gpurypsol

C60600HO onepuposamv 2eoMempuyecKUMU HNOHAMUAMU TIPU  PEIICHUU
3a/1a4 U MPOBEJICHUH MaTEMAaTUUECKUX PACCYKICHUI;

CaMOCTOSTENFHO (OPMYIUPOBATH OMpPEACIEHUs TEeOMETPUUYECKUX (uryp,
BBIJIBUTATh TUIIOTE3bl O HOBBIX CBOMCTBAX M MpPU3HAKAX M€OMETPUYECKUX (HUTYD U

OOOCHOBBIBaTh WJIM OINpPOBEpPrarb Hx, 0000maTh WJIM KOHKPETHU3UPOBAThH



pe3yJibTaThl Ha HOBBIE KJacChl (UTYyp, TMPOBOAUTH B HECJIOXKHBIX CIIydasx
KJ1accuuKaIyo GUryp 1o pa3andyHbIM OCHOBAHUSIM;

HCCIENOBAaTh UYEPTSKH, BKIOYas KoMOWHammu (QUryp, H3BICKaTh,
HHTEPIIPETUPOBAaTh M TpeoOpa3oBbIBaTh HHGOPMAIIMIO, IPEACTaBICHHYIO Ha
yepTexKax;

pelath 3aJa4i TeOMETPUUECKOrO COJICPKAHUSI, B TOM UYHUCIIEC B CUTyalUsX,
KOTJIa aJITOPUTM PEIICHUS HE CIICIYET SIBHO U3 YCJIOBHS, BBITIOJHATH HEOOXO0IUMbIC
JUISL pEIICHUS 3aJlayu JOMOJHUTEIbHBIE TTOCTPOCHHUS, UCCIEN0BaTh BO3MOKHOCTh
MIPUMEHEHHS TeopeM U hOpPMYII JJIs PEIICHUS 3a/1a4;

(dbopMyIIMpPOBATh M IOKA3bIBaTh TEOMETPUUCCKUE YTBEPKIACHHUS.

B nosceonesnoti soicuznu u npu uzyuenuu opyeux npeomemos.

COCTaBIIATh C  HCIIOJB30BAaHUEM CBOMCTB TCOMETPHYECKUX  (Puryp
MaTeMaTHYECKHE MOJCIH JIJIs PELICHUsI 3a]lau MPAKTUYECKOro XapakTepa M 3ajiau
13 CMEKHBIX JUCHUIUIMH, UCCJIEI0BATh MOJYUYEHHbIC MOJICNIA U UHTEPIIPETUPOBATH
pe3yabTar

OTHoOIEeHUs

Braoemwv nonsimuem oTHOIEHUS KaK METaIIPEAMETHBIM;

CBOOOJHO OMNEpUPOBATh MOHATUSIMU: PABEHCTBO (UTYp, paBHbIE (UTYDBHI,
PAaBEHCTBO TPEYTOJbHUKOB, TMApPaUICIbHOCTh TMPSMBIX, MNEPHEHIUKYIIPHOCTh
OPSMBIX, YIJIBI MEXIYy NPSAMBIMH, TEPIEHAUKYJISAp, HAKJIOHHAS, TMPOCSKITUS,
nonobue ¢puryp, nogoOHbIe GUTYPBI, TOAOOHBIE TPEYTOIbHUKY;

MCIIOJIh30BaTh CBOMCTBA MO00MS U paBEHCTBA (UTYp TIPH PEIICHUU 3a71a4.

B noeceownesnotul srcusnu u npu uzyueHuu opyaux npeomemos:

UCIIOJb30BaTh  OTHOIIGHMS IS TOCTPOCHUS U HCCIIEIOBAHMS
MaTeMaTHYCCKUX MoJieliell 00bEKTOB pealbHOM KU3HU

N3mepenusi u BbIYMCIEHUS

C60600H0 onepuposamsv noHAMuUAMU JIJIAHA, TUIONIA/lb, O0BEM, BEJIMYMHA
yIila KaK BEJIMYMHAMH, UCMOJIb30BATh PABHOBEIMKOCTh U PABHOCOCTABIEHHOCTH

IIpH PCUICHUHU 3a/1a4 Ha BBIYHUCIICHNC,



CaMOCTOSTENIbHO MOJYy4YaTh M HCIOJIb30BaTh (OPMYJbl JJi BBIYMCICHUN
TIoIaae 1 00bEMOB (GUTYp, CBOOOTHO ONMEPUPOBATH IITMPOKUM HaOOpoM GhopmyIT
Ha BBIYKCICHUE MpPH PEIICHUH CIOXKHBIX 3a/1ad, B TOM 4YHCJIE€ M 3aJad Ha
BBIYKCIICHHE B KOMOMHAIMSIX OKPYKHOCTH U TPEYTrOJbHUKA, OKPYKHOCTHU U
YETBIPEXYTOJIBHAKA, & TaKXKe C MPUMEHEHHUEM TPHUTOHOMETPHHU;CAMOCTOSTEIHHO
(bOpMyIHUPOBATH TUTIOTE3HI M MPOBEPATH UX IOCTOBEPHOCTD.

B noeceomnesnou scusnu u npu uzyueHuu opyaux npeomemos:.

cBOOOMHO omepupoBaTh (GOpMyJNIaMHU TMpPH pEHIeHUH 3aJad B JAPYTUX
y4eOHBIX MpeaMeTax U MpU MPOBEACHUH HEOOXOIUMBIX BBIUMCICHUN B peabHOU
KUZHU

I'eomeTpuyeckne NOCTpoOeHUs1

C60000HO onepuposamsv noHsmuem HabOpa SJIEMEHTOB, OIMPEACISIONIMNX
T€OMETPUYECKYIO PUTYDY,

BJIaJIETh HAOOPOM METOJ0B MOCTPOCHHI LIMPKYJIEM U JIMHEUKOW;

IPOBOJIUTH aHAJIM3 U PEATM30BBIBATH ATAIlbI PEIICHUS 3a/1ay Ha TOCTPOCHUE.

B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos:

BBITIOJIHATH IMOCTPOCHUS Ha MECTHOCTH;

OILICHMBAThH Pa3MepPbl pealbHBIX 00BEKTOB OKPYKAIOIIETO MUPa

IIpeoGpa3zoBanust

C60600H0  onepuposamsv IBWKEHUSIMU M NpeoOpa3oBaHUSAMH  Kak
MeTaInpeAMETHBIMA TTOHSATHSIMH,

OTIEpUPOBATh TOHATHEM JBW)XCHHUS U TPeoOpa3oBaHUs MOA00US s
000CHOBaHUM, CBOOOJHO BJIAAETh MPUEMaMU TOCTPOCHHUS (UTYP C TOMOIIBIO
JIBIKCHUN W TIpeoOpa3oBaHUsl MOA00HMs, a Takke KOMOMHAIUSMM JBUKEHUH,
JBIDKEHUN U TIPeo0pa3oBaHuUl;

UCIIOJIb30BaTh CBOWCTBA JBMXKEHUN M MpeoOpa3oBaHHUM ISl TPOBEACHUS
00OCHOBaHUS W JIOKA3aTEIbCTBA YTBEPKACHUN B TEOMETPHHM M JIPYTHUX y4eOHBIX
peIMeTax;

M0JIb30BaThCSl CBOMCTBAMU [JBMXKEHUU M TMpeoOpa3oBaHUN NpPU PELICHUU

3azay.



B nosceonesnoti scuznu u npu uzyuenuu opyeux npeomemos.

IPUMEHSITh CBOMCTBA JBMI)KCHUM M MPUMEHSTh M0J00Me I TTIOCTPOCHUN U
BBIUMCICHUN

BeKkTOpbI 1 KOOPAMHATHI HA MJIOCKOCTH

C60000HO onepuposamev NOHAMUAMU BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB,
MPOM3BEICHUE BEKTOpAa HAa YHUCJIO, CKaJIsIPHOE NPOU3BEIACHHE BEKTOPOB,
KOOpJIMHATHI Ha TIJIOCKOCTH, KOOPJAWHATHI BEKTOPA;

Bnagerp BEKTOPHBIM H KOOPAWHATHBIM METOJIOM Ha IUIOCKOCTH JJIs
peUIeHUS 3a/1a4 Ha BBIYMCIICHUE U JI0KA3aTEJIbCTBA;

BBITIOJIHATH C MIOMOIIBI0 BEKTOPOB M KOOPAMHAT JI0KA3aTEILCTBO U3BECTHBIX
eMy reomerpuyeckux (akToB (CBOMCTBA CpEIHMX JIMHUM, TEOpeM O
3aMeYaTeIbHbIX TOYKAX U T.I1.) ¥ TIOJIy4aTh HOBbIE CBOMCTBA U3BECTHHIX (PUTYD;

WCIIOJB30BaTh ypaBHEHUsS (PUTYp IS pelieHus 3aJa4 U CaMOCTOSTEIbHO
COCTaBJISATh YPABHEHUS OT/ICJIBHBIX IJIOCKUX (DUTYD.

B nosceonesnoti scuznu u npu uzyuenuu opyeux npeomemos.

WCMOJIb30BaTh MOHATHS BEKTOPOB M KOOPAWHAT ISl PELICHUs 3adad Mo

busuke, reorpadun 1 IpyruM yueOHbIM MpeaMeTaM



Conep:xanue nporpamMmMmbl

5 kaace. Maremaruka.

I'naBa 1.HarypaJjabHblie ynuciaa./lecaiTnuHas cucteMa cUuciieHus: YnciioBbie
U OyKBEHHbIC BBIpaXeHUsl SI3bIK reoMeTpuueckux pUcyHKoB [Ipsmas. OTpe3ok.
JIya. CpaBHenue otpe3koB. JlnuHa otpeska Jlomanas KoopauHaTtHbIN
ayuKoumponvuas paboma Nel no meme «Hamypanvuvle uucna» OKpyTieHHE
HaTypalbHbIX uMcen Ilpukuaka pesynprara JeWcTBUUA — Bberuucienuss ¢
MHOTO3HAYHBIMU 4ucliaMu Koumpoavras paboma Ne2 no meme «Hamypanvhvie
yucaa. Oxpyanenue namypanvuvix uucen» llpsmoyronbHuk @opMysbl 3aKOHBI
apu(pMETUIECKUX JNEUCTBUN YpaBHeHUs Ypouienue BBIPAKCHU U
MaremaTtudeckuil a3k MateMmatuueckas Mojaenb Kowmponvuas paboma Ne3 no
meme «Hamypanvuwvie uucia. @opmynvi.»

I'naBa 2. O0bikHOBeHHBbIe ApoOu./[eneHre ¢ octaTkoM OOBIKHOBEHHBIC
npobu OTBICKAHHWE YaCcTH OT II€JIOr0 U HEJIOro Mo ero 4yactu OCHOBHOE CBOMCTBO
npobu IlpaBuibHble U HenpaBWIbHbBIE IpoOu. CMemanubie yncia. OKpyKHOCTh U
kpyr Kommponvuas paboma Ne4d no meme «ObviknogeHHble Opodou CHOXKEHHUE U
BBIYMTAaHHE OOBIKHOBEHHBIX ApoOeil ClioKeHUEe U BBIUMTAHWE CMEIIAHHBIX YHCEI
YMHOXEHHE U JieJieHHe OOBIKHOBEHHBIX JpoOeil Ha HaTypaJlbHOE YHCIIO
Kommponvnasa paboma Ne5 no meme «ObviknoseHHble Opoou. CmewianHble
yucna.»

I'naBa 3.I'eomerpuueckue ¢urypol.Onpenenenue yrina. Pa3BepHyTbId
yroj. CpaBHeHuE yIJIOB HajloxkeHnem WM3mepenue yrioB buccektpuca yria
TpeyronmpHuk  Ilnmomaas  TpeyronpHuka CBOKMCTBO — yIVIOB — TPEYTOJIbHHKA
Paccrostnue mexay aBymst Toukamu. Maciira6. PacctossHue OT TOYKH JI0 TIPSIMOM.
[lepniennukynsipasie  npsimble  CepenvHHbI  nepneHaukyssasp  CBONCTBO
ouccekTpucsl Konmpoavuas paboma Neb no meme « I eomempuueckue gueypol.»

I'naBa 4./lecaTuunbie apooOu.llonstue necsatuunoit npoou. Urtenue u
3aMUCh CCATUIHON ApoOH YMHOKCHHE U JeICHUE JecaTuaHon apoou Ha 10, 010,
1000 u 1.1. IlepeBoa BeIMYMH U3 OAHOM €AMHUILl U3MEpPEHUs B Apyrue CpaBHEHUE

JeCATUYHBIX apobeit. CokeHne W BEIYUTAHHUE JCCATUIHBIX npobetiKormponvHas



paboma Ne7 no meme «/lecamuunvle OpodOuU.»Y MHOKEHHUE NECATUYHBIX ApOOei
Crenenp umcna Cpennee apudmeruueckoe. JleneHue IecATUUHBIX JpoOel Ha
HaTypalbHOE uuciao JleneHwe mecATHYHOM IpoOM HA JAECITHYHYIO JpPOOh
Koumponvnaa paboma NeS. llonatue mnpoueHta 3agadyd Ha POLEHTHI
MHuKpOKanbKyJJIATOp

I'maBa S.I'eomerpuueckue Tesa. I[IpAMOYronbHBIM MapAJUICICTUIIET
PasBepTka mpsimoyrosibHoro —mapamienenunena OO0beM  OPSIMOYTOJIBHOTO
napaienenunena Konmponvnas paboma Ne9

I'naBa 6.BBeneHue B BeposATHOCTL JlOCTOBEpHBIC, HEBO3MOKHBIE U

cnyqaﬁHHe COOBITHS KOM6I/IHaTOpHI>Ie 3aJa4un

No KosnuecTBo
I /;1 HanmeHnoBaHue pa3ieioB u 4acos,
TeM orBeeHHOe HA | KoHTpoJ/IbHBIE padoThI
H3y4YeHHe TeMbI
1 | IloBTOpeHue 7 1
2 |I'maa 1. HatypanpHbie yncia 50 3
3 | I'maa 2. OOBIKHOBEHHBIC 34 2
JIpodu
4 | T'naa 3.I'eomeTpuueckue 22 1
burypsl
5 I'naBa 4. Jlecsituunbie 1podu 44 2
6 | I'maBa 5. I'eomerpuueckue 9 1
Tena
7 | I'maBa 6. BBenenue B 2 1
BEPOSITHOCTD
8 | UroroBoe moBTOpEHNE 4 1
Htoro 170

6 kiacc. MaremarTuka.

I'nasa 1. IlonoxkuTebHBIE M OTPULIATEIbHBIE YHCaa. KoopanHaTsl.

[ToBopoT n nentpanbHas cummetpust OceBas cummeTpus [lapannensHOCTh
npsMbix [lonoxkutenbHble W OTpULATeNbHble uucia. KoopauHaTHas mnpsimasi.
Mopyne uucna. IIpotuBomnonoxusie uncia. CpaBHeHue umucen. Kommponvnas
paboma Nel UYucnoBble BBIPAXKEHUS, COAEpXKAIIUME 3HAKK «+H» ©U  «-

»AnreOpanueckas cymMMa U ee cBoiicTBa [IpaBuna BbIYHMCIeHUs anreOpanyeckoi




CyMMbl JBYX uHcen PaccrosHue MexXay TOYKaMH KOOPAWHATHOM NPSMOM.
YUucnoBple MNPOMEKYTKHM YMHOXKEHHUE W JEJICHHUE IOJIOKUTEIBbHBIX H
oTpunarenbHbix yucen Koopaunatel KoopamHaTtHas MIOCKOCTh YMHOXKEHHE U
neneHne OOBIKHOBEHHBIX ApoOeit [lpaBuno ymHOXEHUS MJiE KOMOMHATOPHBIX
3ama4

I'maBa 2. IlpeoOpa3oBanue 0yKBEHHBIX BbIPasKeHHIA.

PackpriTie ckoOok YmpoineHue BelpaxkeHuil Perienue ypapHeHnuii Permenue
3a/1a4 Ha cocTaBiieHUE ypaBHeHU Konmponvnaa padboma Ne4 HaxoxeHue yactu
OT LEJOoro MU menoro mno ero yactu OKpyxkHOCTh. [[nmHa okpyxkHoctu. Kpyr.
[Tnomans kpyra. [llap. Chepa. Konmponvnasa paboma Ne5

I'naBa 3. le1mMoCTh HATYPAJIBbHBIX YHCEJL.

Jenurenn w KpatHble./leMMOCTh Npou3BEACHUSA/leTMMOCTE CYMMBI U
pasHoctullpuznak aenumoctn Ha 2,5,10,4 u 251IpusHak genuMocTd Ha 3 ©
9Konmponvnas pavoma Ne6lIpocteiec u cocTtaBHBIC ynciallpocTeie U cocTaBHBIE
yucna. Paznoxxkenune uymcina Ha mnpocTeie MHOXUTenu.Hambonpmmii - oOuuit
nenurenbB3anmMHo MPOCTHIE quca. [Tpusznax JETUMOCTH Ha
npousBeneHue.BzaumMuo npocteie yncna. [IpuzHak AenMMOCTH HAa IPOU3BEIACHHUE.
Haumensbiee obmiee kpatnoe. Konmponvnas pavoma Ne7

I'naBa 4. MaremaTuka BOKpPYI Hac.

OtHomEeHuE JIBYX yuce./luarpammal [ponnopuroHanbHOCTH
BenMunHPenmenre 3agau ¢ momoibio nponopuuullepBoe 3HaKOMCTBO € TTOHSITHEM

«BeposATHOCTbY Konmponvnasn paooma No8

7 kaacc. Aureopa.

I'naBa 1.BbipaxeHusi, ToxK/1eCTBa, ypABHECHUS.

Hucnoseie BBIPAKCHUS. Haxoxnenue 3HAYCHUU YUCJIOBBIE
BbIpaKCHUA.BbipaxkeHnss ¢  nepeMeHHbIMH. HaxokaeHue  BBIpOXEHUS  C
nepeMeHHbIMU. CpaBHEHUE 3HAUYEHUU BbIpakeHuM. ToxaecTBa. T0XIECTBEHHbIE
npeoOpa3zoBanusa BblpakeHuiKontponbnas pabora NelVYpaBHeHue u  ero

KopHU/IMHEHOE ypaBHEHME C OJHOM NepeMeHHouPemenue 3amad ¢ MOMOIIBIO



ypaBHeHUCpenHee apu(pmMeTuiecKoe, pa3max, MonaMenrana KaK
cTaTUcTHYeckasi xapakrepuctukaKonTposabsHas padorta Ne2

I'naBa 2. ®yukuus.

Urto Takoe dyHkiusaBeuncienue 3auennii GyHkiuu no popmynel paduku
bynkuitB3anMHaoe pacrnonoxenue rpadukoB TuHEHHONW (QyHKUMM3aKperieHue
HaBBIKOB TMOCTpoeHHsi rpaduxoB ¢yukuuullpsimas mpomopruoHaTbHOCTE U €€
rpaduxJluneitnas dynkuus u e€ rpaguxkKontponbnas padora Ne3

I'maBa 3. CteneHb ¢ HATypPaJIbHBIM NOKa3aTeJIeM.

OmnpeneneHne CTENEHN ¢ HaTypaJbHBIM MOKa3aTeaeM Y MHOKEHHUE U JIEJICHUE
creneHeiiBo3BeieHME B CTENEHb MPOM3BEICHUS M CTENEHMOIHOWIEH M €ro
CTaHIAPTHBIM  BUAYMHOXEHHE OJHOWICHOB. Bo3BeaeHune opHOWwIeHA B
creneHpPyHKINK y=Xx° U y=x° u ux rpapukuKonTposnsHas pabora Ned

I'naBa 4. MHoOro4wieHsl.

MHorouneH ® €ro craHgapTHbld  BUIACIOXKEHHE W BBIYATAHUE
MHOTOYJICHOBYMHOKEHHE  OJIHOWJIEHAa Ha MHOrowieHBbiHeceHue — oOiiero
MHOXUTeNA 3a CKOOKHMKoHTposnbHast pabota NoSYMHOKEHHME MHOTOWIEHAa Ha
MHoOTOwIeHPa3noxeHnne MHOTOYJIECHA Ha MHOKUTEIN criocooom
IpyNIUpPOBKUPEIEHNE TEKCTOBBIX 3a7a4 C IMOMOULIBI0 ypaBHEHHMHMKOHTpONbHAsS
pabota Neb

I'naBa 5. @opMyJibl COKPALLIEHHOT0 YMHOKEHUSI.

Bo3Benenue B kBaipaT CyMMBI U Pa3HOCTH ABYX BbIpakeHUIPa3noxeHue Ha
MHOXXHUTEIM C TMOMOIIb0  (opMmyna  KBaapaTa CyMMBl UM KBajpara
Pa3sHOCTUY MHOXXEHUE PA3HOCTU JBYX BBIPAXXECHUM Ha UX cyMmmyPasznoxeHue
Pa3HOCTH KBaJApaTOB HAa MHOXKWTENWPa3noKeHne Ha MHOXKUTEIU CYMMBI H
paznoctu kyboBKoHTponbHas padota Ne7lIpeobpasoBaHue 11e710T0 BBIPAKEHUS B
MHoOTOwIeH] [puMeHeHre pa3InyHbIX CIOCOOOB I Pa3sIOKEHHs] MHOTOYJIEHA Ha
MHoxuTenul[pumMenenne mnpeoOpa3oBaHMil  LENbIX  BbIpakeHUMKOHTpoIbHAS
pabota Ne®

I'naBa 6. CucreMbl JIMHEHHBIX YPABHEHH.



Jlunelinple ypaBHEHUS C JAByMs THepeMeHHbIMUI paduK JUHEHHOTO
YpPaBHEHHUSI C JBYMSI NEpeMEHHBIMUCHUCTEMBI JIMHEMHBIX YPAaBHEHUU C JABYMS
nepeMeHHBIMHCioco6  monactaHoBkuCnocoO — crnokeHusPemenne  3amad ¢
MIOMOIIBI0 CHUCTEM ypaBHEHHMPENIEHWEe CUCTEM YpAaBHEHHM pa3IMYHBIMU

cnocobamuKonTponbHas padora Ne9

Ne Tembl Kypca KosmmuyecrBo | Kosmmuecrso
4acoB K/ paéot

1 | Beipaxenus. ToxzaectBa. YpaBHeHHUS. 22 2

2 | ®dyHKUIHNH 11 1

3 | Crenenb ¢ HATYpaJbHBIM IMOKa3aTEJIEM. 11 1

4 | MHOro4JICHBI 17 2

5 | @opMyJibl COKPAIIECHHOTO YMHOXKEHUS. 19 2

5 | CucreMsbl IMHEWHBIX YpaBHEHUH. 15 1

6 | IloBTopeHue 10 1

8 kuacc. Aareopa.

I'naBa 1. PaunonajbHbIe uyncia.

Parmonaneabie  BeIpakeHUIOCHOBHOE CBOMCTBO ApoOu. CokxpalieHue
npobeit. CoskeHue u BBIYUTAHUE npobeit c OJIMHAKOBBIMHU
3HameHareraMuCIioKeHne 151 BBIYUTAHHE npo0eit c pa3HBIMU
3HameHatensMu. Konmponvnaa paboma NelYmvuoxenue npoOeii. Bo3segenue B
crenenb/lenenne apobGeillpeoOpazoBaHre palMOHANBHBIX BbIpakKeHUUDyHKIIMSA
y=K/X u ee rpapukKoumponvnas paboma Ne2

I'nasa 2. KBagpaTHble KOpPHH.

Panmonansupie  uncnallppannoHanbHble  yucnaKBagpaTHbIE — KOPEHB.
Apudmernueckuii KBaJIPaTHBIN KOpPEHb Y pABHCHUE x?=aHaxoxeHne
NPUOIIDKCHHBIX ~ 3HAUYeHWH  KBagpatHoro KopuHs®yHKmsS y=VX © e
rpa¢ukKBaapaTHelii KOpeHb U3 Ipou3BencHUs U ApoOu. KBaapaTHbeii KOpeHb U3
crenneHuKonmponvnan paboma Ne3BriHeceHUs MHOKUTEIS U3-T10]1 3HAKa KOPHSI.
Buecenne  MHOXuTeNnss 1noj 3HaK  KopHs.lIpeoOpazoBanue  BbIpaxxeHUH,
coJiep KallluX KBaJpaTHbie KopHU.Konmponvnas paboma Ned

I'nasa 3. KBagparHbie ypaBHeHUsl.



Omnpenenenue  KBaApaTHOro  ypaBHeHHs.  HemonHele — KBaJapaTHbIE
ypaBHEHUsPellleHrne ~ KBaJpaTHbIX  yPaBHEHWH  BBIICIICHHEM  KBajJpara
npyuwieHa®opmyiia KOpHEH KBaApAaTHOIO ypaBHEHUsAPeleHue 3a1ad ¢ NOMOIIbIO
KBaJpaTHeIX ypaBHeHuiiTeopema BueraKowmponvnaa padoma NeSPemenue
JIpOOHBIX pallMOHANBHBIX ypaBHEHUIPemenue 3a1ad ¢ NOMOUIBIO pPallMOHAIBHBIX
ypaBHeHuill paduyeckuit  cmoco®  pemieHUs  ypaBHEHUH.  YpaBHEHUA C
napametpoM.Konmponvnasa paooma Ne6

I'naBa 4. Yuc/ioBble HEPABEHCTBA.

CpaBHenne  uucen. YwucioBple  HepaBeHCTBA.CBOMCTBA ~ YMCIIOBBIX
HepaBeHCTB.CIIOKEHUE W YMHOXXEHHE YHMCIIOBBIX HepaBeHCTBIlorpemHocts u
TOYHOCTh npubnkeHusiKonmponvnas paboma Ne7llepeceueHue u 00beIMHEHNE
MHOeCcTBHUHMCIIOBBIE npomexyTkuPenienue HEPaBEHCTB Cc OJIHOU
IIepeMEHHOMPemenne cucTeM HEPABEHCTB C OJHOM INepeMeHHOMKonmponvnan
paboma No8

I'naBa 5. CteneHs ¢ mejabIM MOKa3aTeJaeM. JJIEeMEHThI CTATUCTHKH.

Onpenenenue CTENEHW C LEIBIM OTPULATEIBHBIM IMOKa3aTereMCBOMCTBO
CTENEHU C LeJIbIMU NoKa3zareneMCrannapTHelii Bua uucinaKoumponvnas paboma
No9COop u TpynmupoBKa CTaTUYECKUX JaHHbIX. HarmsgHoe mnpeactaBieHue

CTaTUCTUYECKOW MH(pOpMaluu

No Tema KonunuectBo yacos
1 BBoaHoe noBTopeHue 2
2 Panmonansubie 1poOu. 23
3 KBanpaTHbie kopHHU. 19
4, KBagpaTHble ypaBHEHUS. 21
5 Hepasenctaa. 20
6 Crenens ¢ 1ebIM MOoKa3aTesieM. JJIEMEHTHI 11
CTaTUCTHKHU.
7. [ToBTOpEHME. 9
Uroro 105




9 kaacc. Aureopa.

I'naBa 1. CBoiicTBa pynkuuii. Kpaagparuunas pyHkuus.

Oynkuus. CoiictBa ¢yHkuui. Ksagparueii TpexwieH. Pasznoxenue
KBaJPaTHOTO TPEXUJIcHa Ha MHOkuTend. OyHKIus y = ax? + bx + ¢, eé cBoiicTBa u

rpadux. HepaBeHcTBa BTOPO CTENEHH C OJTHOM MepeMeHHONH. MeTo 1 HHTEPBAJIOB.

I'naBa 2.YpaBHeHHsI 1 HEPABEHCTBA C OHOI NePeMEHHOM.

Llenble ypaBHeHHs. YpaBHEHHE C JBYMsl MEPEMEHHBIMH M €ro Trpaduk.
Cucrembl ypaBHEHUH BTOpOM cTerneHU. PemeHue 3anad ¢ IMOMOIIBK) CHUCTEM
YPABHEHUI BTOPOM CTEIICHMU.

I'maBa 3. YpaBHeHUS U HEPABEHCTBA € ABYMS IlepeMEHHbIMH

I'naBa 4. ApudmMernueckasi M reoMmeTpruiecKasi NpoOrpeccun

Apudpmernueckass u reoMmeTpudeckas nporpeccud. @opMmyssl n-ro 4yieHa u
CYMMBI IIEPBBIX N YJIEHOB MPOrpeccuu. beckoHeuHo yObIBaromasi reoMeTpruuecKas
IIpOTpeccHs.

['maBa 5. JjeMeHTbI KOMOMHATOPUKH M Teopuu BepossTHocred (13
4acoB).

KomOunartopHoe mpaBuino ymHOXeHUs. IlepecTaHOBKHM, pa3MelleHHs,
coueranusa. OTHOCUTENIbHAS YaCTOTa U BEPOATHOCTD CIIy4ailHOrO COOBITHS.

7 kaacc. I'eomerpus.

I'maBa 1. HauaabHble reomerpudeckue ceeaenus (12 yacos)

[Ipocreitmme reomeTpudeckre GUTYpHI: TIpsiMasi, TOUKa, OTPE30K, JTyd, yTOl.
[Tonsitue paBeHcTBa reomerpuueckux ¢uryp. CpaBHEHHE OTPE3KOB W YTIJIOB.
N3mepeHne oTpe3koB, JuMHA OTpe3ka. M3mepeHue yrios, rpaaycHas Mepa yria.
CMexHbIe U BEpTUKAJIbHBIE YIJIbl, UX CBOMCTBA. [lepnieHAuKyIsipHbIE IPSIMBIE.

I'nasa 2. TpeyroanbHuku

TpeyronbHuk. Ilpu3Hakyu paBeHCTBA TPEyroJbHUKOB. [lepneHaukymnsap k
npsMoil. Menuanbl, OMCCEKTPUCHI W BBICOTHI TPEyroJibHHWKAa. PaBHOOETpEHHBIN
TPEYTOJbHUK M €ro CBOWCTBA. 3aJadyd Ha IMOCTPOEHUE C MOMOILIBIO LHUPKYJS U

JINHEUKMU.



I'napa 3. IlapajuieJibHBIE IPSIMbIE

[Ipy3Haky napauieNbHOCTH MPSAMBIX. AKCHOMA MAapAJIIEIbHBIX NPSIMBbIX.
CBoiicTBa nmapasuiebHbIX MPSIMBbIX.

I'naBa 4. CooTHOIICHUSI MEK1Y CTOPOHAMH M YIJIAMHU TPEYroJIbHUKOB

CymMma yrnoB TpeyronbHuka. COOTHOLIEHUE MEXIY CTOPOHAMH WU yTiaMu
TpeyrojabpHuKa. HepaBeHCTBO TpeyrosibHUKA. [IpAMOYrosibHBIE TPEYTOJIBHUKHU, UX
CBOMCTBA U NMPU3HAKU paBEHCTBA. PaccTosiHue OT TOUkKHM A0 mpsiMoil. PacctosiHue
MEXKJy IapajulesIbHbIMM IpsAMBIMHA. [locTpoeHne TpeyroiapHuMKa IO TpeM
DJIIEMEHTAaM.

8 kiacc. I'eomerpus.

YerbipexyroJbHUKH. MHOTOYTOJIBHUK,  BBIIYKIBIA ~ MHOTI'OYTOJIBHUK,
4eThIpeXyrojJbHUK. CyMMa YIJIOB BBINYKJIOIO MHOTOYTOJIbHMKA. BrmcaHHble U
ONMCAHHBIE MHOTOYTOJIbHUKH. [IpaBunbHBIE MHOTOYrOJNBHUKH. 1lapamienorpamm,
€ro CBOWCTBa M Mpu3Haku. [IpsMoyroabHuK, KBaapar, poMO, UX CBOWCTBa H
npusHaku. Tpanenusi, cpeAHsisi JIMHUS Tpaneuuu; paBHOOEApPEHHas Tparenus.
OceBas ¥ LEHTpaJIbHAa CHMMETPHSL.

ITnomane. ITousitue JI0Iagu MHOTI'OYT'OJIbHUKA. IInomann
NPSMOYTOJIbHUKA, MapajuleJlorpaMma, TpEyTrOJbHHKA, Tpamenuu. leopema
[Tudaropa.

IMonooubIe Tpeyroabuuku. [lono6usie Tpeyronsuuku. [Ipusnaku mogoous
TpeyroJbHUKOB. [IprMeHeHne moaoOusi K 0Ka3aTelbCTBY TEOPEM M PEUICHUIO
3aa4. CHHYC, KOCHHYC U TAHT'€HC OCTPOrO yIJia MPsIMOYTOJIBHOI'O TPEYTOJIbHHKA.

OxpyxkHocThb. B3auMHOE  pacnosiokeHHMEe TOpsMOM MW OKPY>KHOCTH.
KacaTenpHas K OKpPYKHOCTH, €€ CBOWCTBO M NpU3HAK. LleHTpaJIbHbINM, BOMCAHHBIN
YIUIBL; BEJIMYMHA BIIMCAHHOIO YIJa; ABYX OKPYKHOCTEH; paBEHCTBO KacaTEIbHBIX,
IIPOBEJAEHHBIX W3 OJHOM TOYKA. METpHYECKHE COOTHOLIEHUS B OKPY>KHOCTH:
CBOMCTBA CEKYIIHX, KacaTeIbHbIX, XOpA. OKpyKHOCTb, BIUCAHHAsA B TPEYTOJIbHUK,
U OKPYXXHOCTb, OIIMCAHHAs OKOJIO TPEYrojbHUKA. BIMCaHHBIE W ONMCAaHHbIC
YETBIPEXYTOJbHUKMA. BNHUCaHHbIE W ONHMCAaHHBIE OKPYKHOCTH IPAaBUIBHOTO

MHOT'OYT'OJIbHHKA.



9 kaacc. I'eomerpus.

I'nmaBa 1. BexkrTopsl U mMerox koopauHart llonstue BexTopa. PaBeHcTBO
BEKTOpOB. CJIOKEHUE W BBIYMTAHHME BEKTOPOB. Y MHOXKEHHE BEKTOpAa Ha YHUCIIO.
Pasnoxxenue BekTOpa MO JBYM HEKOJUIMHEAPHBIM BekTopaMm. KoopauHarsl
BekTopa. [Ipocredmme 3amaun B KOOpAMHATAX. YPaBHEHHUS OKPYKHOCTH U
npsmoil. [IpuMeHeHre BEKTOpOB U KOOPAMHAT IIPU PELICHUU 3a1a4.

I'maBa 2. CooTHOMIEHHMA MeKIY CTOPOHAMM U YIJIAMHU TPEyroJbHUKA

CuHycC, KOCHHYC ¥ TaHT'€HC yria. Teopembl CHHYCOB U KOCUHYCOB. Pemienne
TPEYTroJIbHUKOB. CKaJIspHOE NPOU3BEACHUE BEKTOPOB M €ro IPUMEHEHHE B
F€OMETPUYECKHX 3a4a4aX.

I'nasa 3. JIliuHa OKPYKHOCTH M ILUIOIIAAL KPyra

[IpaBunbHBIE ~ MHOTOYTrOJNBHUKH.  OKpYy:KHOCTH,  OIIMCAaHHAas  OKOJIO
IIPAaBWJIBHOTO MHOTOYTOJbHUKA W BIIMCaHHAas B Hero. llocTpoeHue mnpaBUIbHBIX
MHOTOYTOJIBHUKOB. JlJInHa OKpyxHOCTU. [ lmonaas kpyra.

I'nasa 4. /IBu:xeHust

OroOpaxkenne 1Iockoctd Ha cebs. [lonstue naBwkenums. OceBas u

neHTpanbHass cummerpuu. [lapamtensHbiii nepenoc. I[loBopor. Hanoxenus wu

JIBUKCHHSL.
Pabouas mporpamma mno kjaccam
Paznen 7 KJ1acc 8 Kitacc 9 kJacc
1. | IIpssmbie u yriibl 18 2
2. | TpeyronbHUKH 32 19 9
3. | UeTblpexyroiabHUKU 4 12
4. | MHOTrOyroJabHUKH 4 4
5. | OKpyKXHOCTb U KpyT 1 17
6. | ['eomerpuyeckue mpeoOpa3oBaHUS 8
7. | [locTpoeHus ¢ MOMOIIBIO LIUPKYJIS 4
Y JIMHEVKH
8. |HU
3MEpEHUE Fre€OMETPUUECKUX 5 12 3
BEJIMYUH




9. | Koopnunatsl 10
10 | BexTopsl 10
11 | Pe3epB BpemeHU 4 4 17
HUTOI'O: 68 68 68
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®oH/1 O1LIEHOYHBIX CPECTB.
OueHka yCTHBIX OTBETOB:
OTBeT oLleHMBAaETCsI OTMETKOM “5”, eciu yqanuics:
. MOJHOCTBIO  PacKpbLI  COJACp)KaHWE  MaTepuasa B o0beMe,
PEAYyCMOTPEHHOM MPOrpaMMOi U yYEOHUKOM;
. M3JI0KWJI ~ MaTepuall TPAMOTHBIM  SI3BIKOM, TOYHO  HCHOJIb3YS

MAaTCMaTUICCKYI0 TCPMHUHOJIOTMIO W CHMBOJIUKY, B OHpCI[GJI@HHOﬁ JIOTHYECKOM

II0CJIE0BATEIbHOCTH;

. MPaBUJIBHO BBIMOJHUI PUCYHKH, YEPTEKHU, TPAPUKH, COITYTCTBYIOUIUE
OTBETY;

. [I0Ka3aJl  yMEHHME  WUIKOCTPUPOBATh  TEOPUIO  KOHKPETHBIMU

MpUMEPaMU, MPUMEHSAThH B HOBOW CUTYAllMM NPHU BBINOJHEHUH MPAKTUUECKOTO
3a/1aHUS;

. MPOAEMOHCTPUPOBATT YCBOCHUE pPAaHEE M3YUYECHHBIX COIMYTCTBYIOIIMX
BOIIPOCOB, C(OPMHUPOBAHHOCTh M YCTOMYMBOCTH HCIIOIb3YEMbIX IPU OTBETE
YMEHHU U HaBBIKOB;

. OTBEYaJl CaMOCTOSTEIHHO, 0€3 HABOAIINUX BOITPOCOB YUUTES.

OTBeT OleHUBaETCA OTMETKOH “4”,

€CJIM YJIOBJICTBOPSICT B OCHOBHOM TPEOOBAHUSM Ha OICHKY ““5”, HO MPHU ITOM
MMEET OJUH U3 HEJI0YETOB:

. B U3JIOKCHUM JIOMYIIEHbI HEOONbIIHMe MpoOenbl, HE WCKA3UBIINE
MaTEMATHUYECKOE COJICPKaHUE OTBETA;

. JnonyiieHsl 1-2 HemoyeTa MpU OCBEUIEHWH OCHOBHOTO COJIEPKAHUS

OTBCTA, UCIIPABJICHHBIC IMOCJIC 3aMCYAHUS YUUTCIIA,




. JOMylIeHbl omuOKka uinum Oojee JBYX HEIOYETOB NpPHU OCBEUICHUU
BTOPOCTEIIEHHBIX BOINPOCOB HJIM B BBIKJIAJKaX, JETKO HCIPABICHHBIE TOCIE
3aMEYaHUs YUUTEIIs.)

OTBeT OlleHNBaeTCA 0TMETKOI “3”, eciu:

. HETOJHO PAacCKpbhITO COJAEpKaHUE MaTepuana (Coaep:KaHHe H3JI0KEHO
dbparMeHTapHO, HE BCET/Ia MOCIEIOBATEIbHO), HO IMOKa3aHO 00IIee MOHWMAaHHE
BOIIPOCAa M TMPOJIEMOHCTPUPOBAHBI YMEHHUA, JIOCTATOYHBIC JUIsl JaldbHEHIIEero
YCBOCHHUSI IPOTPaMMBI;

. UMEJUCh 3aTPyJHEHUS] WM JOMYLIEHbl OIIMOKKM B OMNpENEICHUU
MOHATUM,  HWCIOJB30BAaHUM  MATEMAaTUYECKOM  TEPMHUHOJIOTHUH,  YEpPTEkKaAX,
BBIKJIQJIKAX, UCIIPABJICHHBIE TTOCJIE HECKOIBLKUX HABOASIIUX BOIPOCOB YUUTES;

. YUYEHUK HE CIPABUJICA C MPUMEHEHUEM TEOPUH B HOBOM CUTyalluu MpU
BBITIOJTHEHUHU MPAKTUYECKOTO 3aJJaHHs, HO BBITIOJTHIII 00s3aTEIbHOE 3a/1aHUE.

OTBeT olleHUBAaeTCA OTMETKOM “2”, eciu:

. HE PACKPBITO COJIEPKaHKNe YUYEOHOT0 MaTepuaa,;

. OOHapy»XEeHO HE3HAHHWE WM HE NMOHMMAaHHE YUYCHUKOM OOJIbIICH WIIH
HanOoJIee BaKHOM YacTu yueOHOTro MaTepuaia;

. JOMYIIEHBI OIIMOKKA B OMPENCIICHUM TOHSTHS, MPU HCIOJIb30BAHUU
MaTeMaTUYECKOW TEPMHUHOJIOTUM, B PHUCYHKaX, 4YepTekax Wiu Trpadukax, B
BBIKJIAJIKAX, KOTOPbIE HE HCIPABJIEHBI MOCJE HECKOJbKUX HABOJAIIUX BOIPOCOB
YUUTENS.

OueHuBaHue NMCbMEHHBIX Pa0oT:

[Ipu mpoBepke MUCHMEHHBIX PabOT MO MaTeMaTHKE CIEAyeT pa3invarh
rpyOble U HErpyOble OIIUOKH.

K rpy0bIM ommdkaM OTHOCSTCS:

. -BBIYMCIIUTENbHBIC OTMOKHM B IpUMEpax M 3ajayax;

. -OIIMOKM Ha HE3HAHWE TIOPSIKA BBIMOJHEHUS apU(PMETHUUECKUX
JICCTBUM;

. -HENpaBUJILHOE pPEeIlICHHE 3a1auu (TIPOITYCK JEHCTBUM, HETPABUIIbHBIM

BBIOOD JCHCTBUIA, JTUIIHEE ICHCTBHE);



. -HEAOBCACHUC 10 KOHIA PCIICHMA 3aJa4d UJIN IIPUMCEpPaA;
. -HCBBIIIOJIHCHHOC 3a/JaHHC.

K Herpy0bIM oimOKam OTHOCSTCS:

. -HEPAIMOHAIbHBIE IPUEMBI BEIYUCIICHUIA;

. - HENpaBWJIbHAs MOCTAHOBKA BOIpOCAa K JACHCTBUIO MpPHU PEIICHUU
3aJ1auu;

. -HEBEPHO c(HOpMyYJIMPOBAHHBIN OTBET 3a/1a4H;

. -HENPABUJIBHOE CITUChIBAHUE JTAHHBIX YHCENl, 3HAKOB;

. -HEeJIOBE/ICHUE 10 KOHIIa MpeoOpa3oBaHUA.

[Ipu onieHKe TUCBMEHHBIX PabOT CTABSTCS CIAEAYIOLUIUE OTMETKU:

“5§”- ecnm 3a/1au penieHbl 6€3 OMMOO0K;

“4”- ecnu gomnyuieHsl 1-2 HerpyOble OImMOKH;

“3”- ecnu nomymieHsl 1 rpy6as u 3-4 HerpyObie OIOKH;

“2”- He3HaHHWE OCHOBHOIO IIPOTPAaMMHOIO MaTepuajla WM OTKa3 OT
BBITIOJIHEHUS YYEOHBIX 00S3aHHOCTEH.

OueHuBaHue TECTOBBIX PadoT:

“5”- ecm HaOpaHo oT 81710100% OT MakCHMaIbHO BO3MOXKHOTO 0ajia;

“4”- ot 6110 80%;

“3”- ot 51 go 60%;

“2”- 1o 50%.



