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COAEPKAHUE VYYEBHOI'O HIPEIMETA «AJI'EBPA» HA
YIJYBJEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

7 KIIACC

Yucia v BBIYUCICHUA

Panuonansueie uyucna. CpaBHEHUE, YNOPSIOUYMBAHHE M apuMeTHUecKue
JIEUCTBHUS C PAalMOHAIBHBIMU YHCIaMu. YucaoBas mpsiMasi, MOJyJIb YUCTIA.

CreneHb C HaTypajdbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YUCIa B
JECSITUYHOM MMO3ULMOHHON CUCTEME CUHUCIICHUS.

Pemenue TeKCTOBBIX 3a/1au apupMeTHIecKuM criocodom. Perenue 3agad u3
peanbHOM MPaKTUKU Ha YacTH, HA IpoOU, HA MPOIEHTHI, MPUMEHEHHE OTHOIICHUN
U TOpONOpIUN NpH pENIeHWH 3ajay, pelieHue 3ajad Ha JBIKEHHE, padoTy,
MOKYTIKH, HAJIOTH.

JemumocTs nenbix uncel. CBoiCcTBaA ICTMMOCTH.

IIpocteie m cocraBHble uucia. YErHble u Heu€THble yucina. [IpusHaku
nenuMmoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nOeIUMOCTH CYMMBI H
MPOU3BEICHUS LIEJIBIX YMCEII PU PEIICHUH 33]1a4 C MPAKTUYECKUM COAEPKAHUEM.

HawnGonpmuii oOnuii 1enuTens 1 HAaMMEHbIIIee 00111ee KpaTHOE IBYX YHCET.
B3anmuo npocteie uncia. Anroputm EBkinaa.

Jenenue ¢ octaTkoM. AprupMeTHYeCKre ONepalui HaJl OCTaTKaMHu.

AnredpanyecKue BbIPaKEeHUA

BripaxkxeHne ¢ TEepeMEHHBIMU. 3HAQUYEHUE BBIPAKEHUS C IEPEMEHHBIMMU.
[IpencraBneHne 3aBUCUMOCTH MEK]Ty BEJIMUMHAMU B BUJI€ POPMYJIBI.

ToxnectBo. ToxxaecTBeHHbIE TTPeoOpa30BaHUS AITEOPANUECKUX BHIPAKCHUH.
Jloka3aTenbCTBO TOKIAECTB.

Onnounenbl. OMHOYJICH cTaHAAPTHOrO BUIa. CTENEHb OJTHOYJIEHA.

Mmuorounensl. MHorouneH crasgapTHoro Buzaa. CreneHb MHOTOWIEHA.
CrnoxeHne, BBIYMTAHUE, YMHOXKCHHE W JeleHre MHorouwieHoB. [IpeobpazoBanue
LIEJIOr0 BbIPaXKE€HHs B MHOTOWIEH. KopHr MHOTOUsIEHA.

@opMyJIbl COKPAIIEHHOTO YMHOKEHUS: KBaApaT CYMMbI U KBaJpaT Pa3HOCTH
JIBYX BBIpaXEHUH, KyO CyMMBbl U KyO0 pPa3HOCTU JBYX BBIp@KEHHUH, Pa3HOCTHb
KBaJIpaTOB JIByX BBIPAXKEHUM, TMPOU3BEACHUE PA3HOCTH H CYMMBI JIBYX
BBIpaKEHUN, CYMMa U pa3HOCTh KyOOB JIBYX BBIPAKCHUH.

Paznoxenne MHOTOWIEHA HA MHOXKUTENN. BeiHEeceHrne 00111ero MHOKHUTEIS 32
CKOOKH. MeTo/1 TpyIUupPOBKH.

YpaBHEHUS U HEPABEHCTBA



VYpaBHenue ¢ ogHou nepemeHHol. Kopens ypaBHeHHs. CBOMCTBA ypaBHEHHAN
C OJHOW TIEPEeMEHHOW. PaBHOCWIBHOCTP YypaBHEHMH. YpaBHEHUE Kak
MaTeMaTU4YEeCKasi MOJICIIb PEAJIbHOW CUTYAIINH.

JIuHelHOe ypaBHEHUE C OJHOM MEPEMEHHOM. UMCIIO KOpPHEW JIMHEHWHOTO
ypaBHEHMS. PenieHune TEKCTOBBIX 3aJad C IOMOULIBIO JIMHEMHBIX ypPaBHEHMIA.
JIuneliHOE ypaBHEHME, COepKaLIee 3HAK MOy JIS.

VYpaBHeHue ¢ AByMs IepeMeHHbIMU. ['pauk TUHEHHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBbl JIMHEHHBIX YpPAaBHEHHM C JByMs [E€PEMEHHBIMHU.
['paduueckuii MeTON pElIeHHs CUCTEMbl JWHEWHBIX YpaBHEHUU C JBYyMs
NEpEMEHHBIMU. PerieHue cucreM JMHEWHBIX YPABHEHUW C JBYMs IEPEMEHHBIMU
METOJOM TIOJCTAHOBKM M METOJIOM cioxkeHusa. Cucrema AByX JIMHEWHBIX
YPaBHEHMH C IBYMS IIEPEMEHHBIMHU KaK MOJENb PEAIBHOU CUTYALUH.

DyHKUNH

KoopaunaTta Touku Ha npsiMoil. UMCIOBbIE TPOMEXKYTKU. PaccTosiHue MexIy
JBYMsI TOUKaMU KOOPAUHATHOM MIPSAMOM.

[IpsimoyronbHast cucteMa KOOpAMHAT. AOCIcca M OpAuHATa TOYKHM Ha
KOOPJIMHATHOM TIIOCKOCTH. [Ipumepsl rpadukoB, 3agaHHBIX GopMynamu. YTeHue
rpauKoOB peabHbIX 3aBUCUMOCTEH.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH Mexay BenuuuHamu. [loHsTHe (QyHKUMU.
OyHKIUS Kak MareMmaruyeckas MojJeNb peanbHoro mpouecca. O06nactb
omnpeneneHuss U od6isacte 3HaueHW ¢QyHkuuu. CrnocoObl 3agaHus (QYHKUIUU.
I'paduk pynkuuu. [loHaTns MmakcuMyma ¥ MUHUMYyMa, BO3pacTaHUs M yOBbIBaHUS
Ha [IPUMEpax peaJbHbIX 3aBUCUMOCTEMN.

Jluneitnas Qynkuus, e€ cBoictBa. ['paduk nuHeitnHont Qynkuuu. I'padux
¢yskumu Y = |X|. Kycouno-3ananuble GyHKINU.

8 KUIACC

Yucaa v BIYMCICHUA

KBanpartubie kopHu. ApudmMeTrnuecKkuii KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[IoHsTMEe WMppaurOHANBHOrO 4ucia. JIeMCTBUA C HPPALUMOHAIBHBIMU YHUCIAMMU.
CBoiicTBa IEUCTBUI C UPPALIMOHAIBHBIMU YiciamMu. CpaBHEHHE UPPALIMOHAIBHBIX
quced.

[IpencraBneHnss O pACHIMPEHUSIX YUCIOBBIX MHOXECTB. MHOXKeCTBa
HaTypaJlbHBIX, UENbIX, PALUOHAIBHBIX, JACHUCTBUTENbHBIX uHcel. (CpaBHEHUE
yucen. YucaoBble TPOMEKYTKH.

HevictBuss ¢ ocratkamu. Octatku creneHen. lIpuMeHeHue ocCTaTkoB K
PELICHUIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a]1a4.

Pa3mepbl 0OBEKTOB OKpPYXKAIOLIEr0 MHpPA, JUIMTEIBHOCTh TMPOILIECCOB B
oKpy>katouieM mupe. CTaHIapTHBIN BUJ YUCIA.



AnredpanyecKue BbIPpaKeHUA

AnreOpandeckas apoOb. JlomycTuMbIe 3HAYEHUS TEPEMEHHBIX B JPOOHO-
palMoHANBbHBIX BhIpaXeHUsix. OCHOBHOE CBOWCTBO alreOpanyeckod JpooH.
CnoxxeHue, BBIYUTAHUE, YMHOXXEHUE U JCJICHHE alreOpanyeckux JapoOeit.
Brinenenue nenoi yactu anredbpandeckoit 1poou.

PanunonanbHeie BBIPAKCHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
palMOHATBHBIX BBIPAKECHUMN.

JlonmycTrmble 3HAQ4Y€HUS TEPEMEHHBIX B  BBIPAXKECHHSAX, COJEPKAIIUX
apuMeTHYeCKue KBaJpaTHble KOPHH. TOXXIECTBEHHbIE MPeoOpa3OBaAHUS
BBIPAKEHUM, CoiepKalnX apupMeTUIECKUe KBaAPaTHbIE KOPHH.

Crenenbr ¢ 1elabIM TOKa3aTeneM U €€ cBoicTBa. [IpeoOpazoBaHue
BBIPAKECHUU, COJEPKAILIUX CTETICHH.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHune. @opMmysa KOpHEM KBAJpAaTHOTO ypaBHEHHS.
Konn4uecTBO neMCTBUTENBHBIX KOPHEW KBaJIpaTHOro ypaBHeHUs. Teopema Buera.
YpaBHEHHs, CBOJHMMBIE K JIMHEWHBIM YPAaBHEHUSAM WM K KBaJIpaTHBIM
ypaBHeHUsIM. KBapatHoe ypaBHEHUE ¢ mapaMeTpoM. PelieHue TeKCTOBBIX 3a/1a4 C
MIOMOIIBIO KBA/IPATHBIX YPABHEHUM.

JpoGHo-panmoHabHble  ypaBHeHHs. Pemienne  apoOHO-paliMoOHaTBHBIX
ypaBHeHUH. PerieHre TEKCTOBBIX 3a7ad C MOMOILIBIO JPOOHO-PAIIMOHATBHBIX
ypaBHeHui. ['paduueckas uHTepnpeTanusi ypaBHEHUM ¢ IBYMs IEPEMEHHBIMH.

Yucnossie HepaBeHCTBa. CBOWCTBA YMCIOBBIX HEPABEHCTB.

HepaseHcTBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHCTBa. CllokeHue
U YMHOXEHHME YHUCJIOBBIX HEpPaBEHCTB. OILICHUBAHUE 3HAYEHUS BBIPAXKECHUS.
Jloxa3arenbCcTBO HEPABEHCTB.

[IoHsiTHE O pElIEeHWH HEPABEHCTBA C OJHOW NEPEMEHHOW. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHEeHOE HEPABEHCTBO C OJHOM INMEPEMEHHOW M MHOXKECTBA €r0 PEIICHUM.
Penienrie TMHENHBIX HEPABEHCTB C OJTHOW NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JMHEWHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemeHnme TEKCTOBBIX 3a1ay ¢
MTOMOILBIO JIMHEHNHBIX HEPABEHCTB C OAHOM MEPEMEHHOM.

DOyHKUNHA

OO6uacTh onpeseieHnsl 1 MHOXKECTBO 3HaueHni ¢yHKimu. CriocoObl 3a1aHusl
byukiui. ['paduk pyaknuu. Urenune cBoiicTB pyHKmu 1o e€ rpaduky. [Ipumepsl
rpa@uKoB (QyHKIHMI, OTPAKAIOIIMUX PEATIbHBIE TIPOLECCHI.

Jluneinas Qyskrusa. DYHKIUW, OMHCHIBAIOIINE TPSIMYI0 W OOpaTHYIO
MPOIOPIIMOHANIbHBIE 3aBUCUMOCTH, UX TPadUKH.

Oynxipn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| u ux cBoiicrsa.
Kycouno-3amannbie QyHKIIUHN.



9 KJIACC

Yuciia ¥ BBIYUCTICHUA

Kopenp n-i1 crenenn wu ero cBoiMcTtBa. CTeneHb C PpalMOHAIBHBIM
[I0Ka3aTesieM U €€ CBOKCTBA.

AnredpanyecKue BbIPpAKEHUA

ToxxnecTBeHHbIE TPEOOpa30BaHUsl BBIPAXKEHHH, COIEp)KalUX KOPEHb N-i
crenieHu. ToXIeCcTBEHHbIE MPEeOOPa30BaHUsl BHIPAKEHHM, COJAEPKAIIUX CTENEHb C
palMOHAJIbHBIM ITI0KA3aTEIEM.

KBangparneii Tpéxunen. KopHu kBampatHoro tpéxuneHna. PasznoxeHue
KBaJpaTHOrO TPEXUJIEHA HA JTUHEWHbIE MHOKUTEIIH.

YpaBHeHUS U HEPABECHCTBA

bukBanpatHeie ypaBHeHUS. [IpuMepbl NpUMEHEHHIT METOJ0B PAaBHOCUIBHBIX
npeoOpa3oBaHuid, 3aMeHbl MEPEMEHHOM, TpadHUuecKoro MeToja MpH PpPELICHUU
ypaBHEHHUM 3-i U 4-i1 CTEIIECHEN.

Pemenue apoOHO-palimOHAIBHBIX YPaBHEHUH.

Pemenue cucrem ypaBHEHHM € AByMs IIEpEMEHHBIMU. PerieHrne nmpocTenmmx
CUCTEM HENMHEWHBIX ypaBHEHUH ¢ JABYMs repeMeHHbIMU. ['paduueckuit meton
pELICHUSI CHUCTEMbl HEJIIMHEWHBIX YPAaBHEHHH C JIBYMs IepeMeHHbIMU. Cucrema
JIBYX HEJIIMHEHMHBIX YpPaBHEHUU C ABYMS NEPEMEHHBIMH KAaK MOJIENb PEaIbHOU
CUTYyaluu.

YucnoBble HEpaBEHCTBA. PellleHre JTMHEMHBIX HEPAaBEHCTB. J(OKa3aTesbCcTBO
HEPABEHCTB.

KBazmpaTrHble HepaBEHCTBA C OJHOM MNEpPeMEHHOHW. PelieHne KBagpaTHBIX
HEPABEHCTB rpa)MuecKuM METOJOM M METOJOM HUHTEpPBaJIOB. METOJ MHTEPBAJIOB
JUISl pallMOHAIBHBIX HEPAaBEHCTB. [IpocTeiilne HepaBeHCTBA ¢ MAPAMETPOM.

PelieHre TEKCTOBBIX 33/1a4 C TOMOIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ JByMsi NepeMEHHbIMU. PellieHMe HEpaBEHCTBA C JABYMS
nepeMeHHbIMU. CHCTeMBl HEpPAaBEHCTB C JBYMs MEpeMEHHbIMU. ['paduueckuii
METO/I PEIICHUSI CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMH.

DyHKUNHA

Oyukius.  CBoictBa  GyHKUMA:  Hyad  QYHKIUH,  [OPOMEXYTKH
3HAKOIMOCTOSTHCTBA (DYHKIIMU, MPOMEKYTKH BO3pacTaHUsi U YObIBaHUS (DYHKIIUH,
4&THBIC U HEYETHBIC (DYHKITNHN, HAMOOJIBIIIEe U HAUMEHBINICE 3HAYCHUS (PYHKITUH.

KBagpatnunas ¢yHkuuss u  e€ cBoiictBa. Mcmosnb3oBaHHE CBOWMCTB
KBaJipaTuyHOW  yHKIMHA I pemeHust 3amad.  [loctpoenme  rpadmka
kBajipatuyHo (GyHkiuu. [lonoxkeHnue rpaduka KBaapaTUYHOW (YHKIHH B
3aBHCHMOCTH OT ¢& koodduirentoB. Ipadukn byHKimii y =ax2, y = a(x — m)>u y
= a(x — m)® +n. [Toctpoenue rpadukoB ByHKIMIA C TOMOIIBIO TPEOGPA3OBAHHIL.

Hpobuo-nuneiinas Gyukius. MccnenoBanue QyHKITHA.



®ynkuus Y = X' ¢ HaTypalbHBIM IOKa3aTeaeM N 1 eé rpaduk.

YucsioBbIe NOCJIEI0BATEILHOCTH U IPOrPecCum

[TousiTue 4YHCIOBOM MOCJIEIOBATEILHOCTH. KoOHeyHble U OECKOHEYHBIE
nocjiea0BaTeNbHOCTH.  OrpaHuyeHHas  MOCIENOBATEIBHOCTb.  MOHOTOHHO
Bo3pactaromias  (yObIBaromiasi)  moclenoBarenbHOCTh.  CnocoObl  3ajaHust
MIOCTICIOBATEIbHOCTH: OMUCATENbHbIN, TaOMUYHBIN, ¢ TMOMOIIBIO (POPMYIBI N-TO
YJI€Ha, PEKyPPECHTHBIM.

Apudmernueckass W reomeTpuueckas mnporpeccun. CBOWCTBA HICHOB
apupMeTHYeCKoil u TeoMeTpuueckoil mporpeccuit. dopmynbl N-TO uIeHa
apu@mMeTHYecKoil u reomeTpuueckor mnporpeccuil. opmyiibl CyMMBbI MEPBBIX N
YJIEHOB apu(PMETUUECKON M T€OMETPUUYECKON Mporpeccuil. 3aiayu Ha MPOLEHTHI,
OAHKOBCKHE BKJIa/bl, KPEAUTBHI.

IIpencraBieHne O CXOAMMOCTH IIOCIENOBATEIBHOCTH, O CYMMHUPOBAaHHUU
O0eCKOHEYHO yObIBaIOIIEH reOMETPUYECKON MTPOTPECCHUH.

Meron maTemMarnueckor MHAyKIuM. IIpocreitmme npumepsl.

IINTAHUPYEMBIE PE3YJIIBTATBI OCBOEHHUA ITPOI'PAMMDBI
YUYEBHOI'O KYPCA «AJTEBPA» HA YIJYBJAEHHOM YPOBHE
OCHOBHOT'O OBIIET'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJbTATBI

JINYHOCTHBIE Ppe3yJbTATBI OCBOCHUS MPOrPaMMbl MO MaTeMaTHKE
XapaKTEPU3YIOTCS B YACTHU:

1) mIaTpUOTHYECKOT0 BOCIIMTAHMS:

IIPOSIBICHHEM HMHTEpeca K IPOLNUIOMY M  HACTOSALIEMY POCCHUMCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHMEM K  JIOCTUXKEHHUSIM  POCCHMCKHUX
MaTeMaTUKOB U POCCUICKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO ATHUX
JOCTUKEHUN B IPYTUX HayKax M MPUKJIAIHBIX cepax;

2) rpamIaHCKOro M IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBITTOJTHECHUIO 00S3aHHOCTEW Ipak/IlaHWHA W Peasi3alliil €To
npaB, [MpPEJICTABICHUEM O MaTeMaTHYECKHMX OCHOBaX (PYHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYp, SABICHUH, MPOIEAYp TPaKIaHCKOro 0OIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ICHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C TMPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUM HAyKH, OCO3HAHHUEM Ba)KHOCTHU
MOPaJIbHO-3TUYECKUX MTPUHIUIIOB B ICSATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIMTAHMS:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE B PpEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HaMpaBJICHHOCTH, OCO3HAaHWEM BAXHOCTH MaTEMAaTHYECKOTO



oOpa3oBaHus Ha MPOTSHKEHUHM BCEHM JKMU3HU JJIs YCHEIIHOM NpodeccHoHaIbHOM
NESTETPHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM MHMBUIYATbHOU TPAEKTOPUH 00pa30BaHMSI M )KM3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

CIIOCOOHOCTHIO K OMOIMOHAJTBLHOMY U  3CTETHYECKOMY BOCTIPUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlad, PEUICHUN, PaCCYXKICHUM, YMEHHUIO BHUJETh
MAaTEMaTH4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTel HAYYHOTO MMO3HAHMS:

OpUEHTAlMel B JEATEIBHOCTH HAa COBPEMEHHYI) CHUCTEMY Hay4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUA YellOBEKa, MIPUPOJIbI U
oOIecTBa, MOHMMAaHUEM MAaTEMAaTUYECKOW HAyKHM Kak cdepbl 4YelIoBEYECKOMN
JEATEeNIbHOCTH, ATANoOB €€ Pa3BUTHUS W 3HAYMMOCTH JISI Pa3BUTHS LMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH U MAaT€MaTUYECKOW KYJIbTYpOW KaK CPEICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMU UCCIIEIOBATEIbCKON ESITENLHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHHUSA KYJIbTYPbI 310POBbSI U
IMOILMOHAJIBHOIO0 0JIAaronmoJyYns:

TFOTOBHOCTBIO IPUMEHSITh MAaTEMATHUYECKWE 3HAHUS B HHTEPECAX CBOETO
3I0pOBbsS, BEJCHHS  3J0pPOBOro  oOpasa JKM3HHU  (37J0pOBOE  IMHUTAHHUE,
cOAlaHCUPOBAHHBIM pEXUM 3aHATUM U OTAbIXa, peryspHas ¢uznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA peQEKCHH, NPU3HAHUEM CBOETO
MpaBa Ha OIMOKY U TAKOro K€ MpaBa JPYroro 4YeJaoBEKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHMS:

OpUEHTAaIMEN HAa MPUMEHEHNE MAaTEeMaTUYECKNX 3HAHUW IS PELICHUS 3a1a4
B 00JIACTM COXPAHHOCTH OKPYKAIOIIEH Cpeibl, IJIAaHUPOBAHHUS TOCTYIKOB H
OLIEHKM KX BO3MOJKHBIX MOCJIEACTBUN ISl OKPYKAIOIIEH CpeAbl, OCO3HAHUEM
rJI00AJIBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U MyTEH UX PEIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHSAM COLMAJIBLHON U NMPUPOAHOM
cpeabl:

FOTOBHOCTBIO K JIEMCTBUSIM B YCIIOBUSIX HEONPEAECIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JIPYTHX JIOJIeH, MpUOOpeTaTh B COBMECTHOM AESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, (HOPMYJIHMPOBATH UJIEH,
MOHSATHUSI, TUTIOTE3bI 00 0OBEKTaX U SIBIICHUSIX, B TOM UYHCIIC€ paHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUITUTHI COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEp, KOPPEKTHUPOBATh



IPUHUMAEMbIE pEIIeHUs] U ACHCTBUSA, (POPMYJIMPOBATH M OLEHHUBATh PUCKH U
HoCHeACTBUSL, (GOPMHUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHHs MpOrpaMMbl 10 MATEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydJaromierocs OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTePU3YIOITUECS OBJIAJICHUEM YHUBEPCAITbHBIMA
MO3HABATECILHBIMU  JIEHCTBUSMH,  YHUBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JIEUCTBUSAMH U YHUBEPCATHHBIMH PETYJISTUBHBIMU JICHCTBUSIMH.

ITo3naBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIEC 1eliCTBUSA
BasoBble Jlorn4yecKne AeincTBu:

BBISIBISITh M XAPAaKTEPU30BaTh CYIIECTBEHHBbIE NMPHU3HAKM MaTEMaTUYECKUX
OOBEKTOB, TOHATUM, OTHOIIEHMH MEXIy HOHATUAMH, (OpPMYIHpPOBAThH
OTIpEJICNICHHs] TIOHATUN, YCTAHABIMBATh CYLIECTBEHHbIN NMpPU3HAK KiaccU(UKaLUH,
OCHOBAHMSI /17151 0000IIEHHS U CPAaBHEHMSI, KDUTEPUU TPOBOJIMMOIO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYJIHpPOBaTb U  MPeoOpa3oBBIBATH  CYKJCHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHBIE, €JUHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MTPOTUBOPEUHS
B (hakTax, AAHHBIX, HAOJIOJECHUSAX U YTBEPXKICHUSX, MpeiaraTb KPUTEPUHU IS
BBISIBJICHHS 3aKOHOMEPHOCTEH U POTUBOPEYU;

JienaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHU 110 aHAJIOTUH;

pa3buparh J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHUM (IpsIMbIE M OT
IPOTUBHOIO), TPOBOJAUTH CAMOCTOSATENBHO JOKA3aTENbCTBA MAaTEMAaTHUYECKHX
(akTOB, BBICTpaMBaTh ApryMEHTALWIO, NMPUBOAHUTH NPUMEPHl U KOHTPIPHUMEDHI,
OPUMEHATh METOJ MaTeMaTUYeCKOM HHIYKUUH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJIeHHUs;

BBIOMpATh CMoco0 peleHuss y4eOHOW 3ajauu  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEILIEHHUsA, BbIOMpaTh Hauboyiee MOAXOAAIIMA € y4€TOM
CaMOCTOSTEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabcKue 1eiiCTBUS:

UCIIOJIB30BaTh BOIIPOCHI KAaK HCCIENI0BAaTEIbCKU HHCTPYMEHT IIO3HAHUS,
(GopMynnpoBaTh  BONPOCH,,  (PUKCHpYIOIIME  MPOTHBOpEYHEe,  Mpoliemy,
CaMOCTOATENILHO YCTAaHaBJIMBaTh HMCKOMOE M JaHHOE, (OpMUPOBATh TUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHHUE;

IPOBOJUTE [0 CaMOCTOSITEIBHO COCTaBIEHHOMY IUIAHY JKCIIEPUMEHT,
UCCIIEJOBAHME TI0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYECKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKITY COOOMH;



CaMOCTOSITENILHO (HOPMYIUpPOBaThH O0OOIIEHUS W BBIBOJABI MO PE3yJIbTaTam
OpOBEAEHHOTO  HAOJIOACHMS, MCCIEIOBAaHUSA, OKCIEPUMEHTa, OLIEHUBATH
JIOCTOBEPHOCTb MOJTYUYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U 0000IIEHUH;

MPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbIJIBUTATh
MPEANOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBJISITh  HEAOCTATOYHOCTh M M30BITOYHOCTh MH(GOpMAIMHM, JaHHBIX,
HEOOXOUMBIX JUUIS PELICHUS 3a]a4uH;

BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
uH(OPMAIUIO Pa3IUYHBIX BUAOB U (POPM IpeICTaBIICHNUS,

BbIOMpaTh (opMy mpenacTaBieHUss HMHGGOpPMAUUMUM W WUIIOCTPUPOBATH
pelaeMble 3a/1a4 CXeMaMU, TuarpaMMaMu, HHOM rpauKoil 1 uX KOMOMHAIUSIMU;

OLIEHUBATh HAAEKHOCTh MH(OpPMALMK 10 KPUTEPUSAM, MPEUIOKEHHBIM WIN
c(hOpMYIUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHHUKaTHBHbIE YHUBepCcaJIbHbIE YyueOHblIe AeiicTBUS

BOCIPUHUMATh U (HOPMYIHPOBATH CYKICHHSI B COOTBETCTBUU C YCIOBUSMU U
HeIsIMU  OOILIEHHS, SICHO, TOYHO, TPaMOTHO BBIPaXKaTb CBOIO TOYKY 3pEHHS B
YCTHBIX M TMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOAY PEIICHUs 3aJadu,
KOMMEHTHPOBATh MOJIYYEHHBIA PEe3yIbTaT;

B X0jie 00CYyXXJIeHUs 3aJaBaTb BOIPOCHI MO CYIIECTBY 0OCYX/IaeMOH TEMBl,
npobiembl, pemraeMoil 3ajayd, BBICKA3bIBATh WJAEU, HAIEIEHHbIE Ha IOMCK
peIlIeHus, COMOCTABISATh CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
nuanora, oOHapy)KUBaTh pa3IMyUe U CXOACTBO IMO3UIIMH, B KOPPEKTHOH (opme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS,

IPEJCTaBISITh Pe3yIbTaThl PEIICHUs 3a/1aul, SKCIEPUMEHTa, UCCIIEIOBaHMs,
IPOEKTa, CaMOCTOSTEIBHO BHIOMpaTh (OpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
NPE3CHTAINN U OCOOCHHOCTEH ayIUTOPHH;

MOHUMATh U HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaJIbHOU
paboOThl TpU peHIeHHH Y4YeOHBIX MaTEeMaTHUeCKHUX 3a/lad, NPUHUMATH IIeJb
COBMECTHOM JesTeNbHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOH paloTHhl,
pacmipenensiTb BUABI pabOT, JTOrOBapuBAThCs, OOCYXAATh MPOLECC U Pe3ysbTaT
paboThl, 060011aTh MHEHHUS HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYMIOBBIX GopMax paboTsl (00CYyKIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE INTYPMBI» W HHBIC); BBIIOJHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JCHCTBHUS C JPYTUMH WI€HAMU KOMAaH[bl, OLEHUBAThH
KayecTBO pe3yjbTaTa M KayeCTBO CBOEro BKJIaJa B OOIIMN pe3ynbTar 1o
KpUTEpHUsIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHMBepcaJbHbIe YYeOHbIE NeiCTBUSA



Camoopranuzamnus:

BBISIBIISITH MPOOJIEMBI ISl PEIICHHS] B JKU3HEHHBIX M YUEOHBIX CHUTYaIlUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MOAXOJaX MPUHITHS pElIeHU (MHINBUyaIbHOE,
rpynmnoBoe);

CaMOCTOATENBLHO COCTABJAThH IJIAH, aJrOPUTM pElIeHUs 3aJaud (Wiu €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs € YYETOM HMEIOIIMXCS pPECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHPOBATh M KOPPEKTHUPOBATH BapUAHTHI
penieHui ¢ y4€TOM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BJIAJETh CIIOCOOaMH CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3yJibTara
pElIeHHs] MaTeMaTUYEeCKOM 3a7aul, CAMOMOTUBALIUU U PEPIIEKCUN;

NPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJauH,
BHOCUTh KOPPEKTHBBI B JIEATEITHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBHCTB,
HaWJEHHBIX OMIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE pe3yJibTaTa JEATEIbHOCTH MOCTABIECHHON LENH U
YCIIOBHSIM, OOBSCHSTH IPUYUHBI TOCTHXKCHUS WU HEIOCTYDKCHHS 11€TH, HAXOIUTh
OIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPKATh SMOLIMHU TPU H3YYCHHUH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOIIMOHAIBHYIO OLEHKY PELICHHUS 3a]a4u.

HNPEAMETHBIE PE3YJIBTATBI

K xoniry 00yuenus B 7 kjiacce 00y4aromunics MOTyYuT CIEIYIONUe MPEeIMETHBIC
pe3yJIbTATHI:

Yucsia v BIYMCJIEHUS

PanunonanbHble ynca.

[lepexoauTh OT 0mHON (OPMBI 3aMKMCH YUCEN K APYyrod (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUYHYIO JIPOOB).

Hcnonb30BaTh MOHATUS MHOKECTBA HATYPAIBHBIX YHCEN, MHOKECTBA LIEIBIX
YHCEJI, MHOXKECTBA PAILMOHAJIBHBIX YHCENI IPU PEIICHUM 3a/1a4, MPOBEICHUU
PacCyKJI€HUN U TI0KA3aTEIbCTB.

[TorumaTh U OOBACHATH CMBICH MO3UITMOHHON 3aMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSOUYMBATH PALIUOHAIIbHBIC YUCIIA.

BrinonHsATh, coueTas yCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apuMeTHUYECKue
JIEUCTBUS C PAllMOHAIIBHBIMU YHCIIAMU, WCHOJIb30BaTh CBOMCTBA YUCEN U MpaBUiIa
JIEVUCTBUI, NPUEMBI PAlIMOHAIBHBIX BHIYHCIICHUM.

BBINONHATH 1€UCTBUA CO CTENEHIMU C HATYPaJIbHBIMU MTOKA3aTEIISIMH.



Haxonuts 3HaY€HMS] YMCIIOBBIX BBIPAXKEHHH, COJACPHAIIUX PALUOHAIBHBIC
YuCia M CTEMEeHW C HATypajJbHBIM I[IOKa3aTelieM, MPUMEHSTh Pa3HOOOpa3HbIC
CriocoOBbI ¥ IPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BBIPAKCHUS
MIPU PEIICHUHU MPAKTHYECKUX 3aJ1au 1 3a/1a4 U3 APYTUX YU4eOHBIX MPEIMETOB.

OkpyrnsaTe 4Wclia €  33JaHHOM TOYHOCTBIO, a TaKXe II0 CMBICIY
MMPAKTUYECKOM CHUTYallMW, BBINOJHATH MPUKUJKY MW OLEHKY pe3yJbTara
BBIYMCJICHUI, OLIEHKY 3HAYEHWW YMCIIOBBIX BBIPAXKEHUM, B TOM YHUCJIE IIpHU
PEIICHUH MTPAKTUYECKUX 3a/1a4.

Pematp TekcToBble 3amauu  apuMETHYECKUM CIIOCOOOM, HCIIOJIB30BATh
TaOJIUIbI, CXEMBbI, YEpPTEXKH, JPYyrHe CpEeJCTBAa IMPEACTABICHUS JaHHBIX IPU
pELICHUY 3a7a4.

Pemate mpakTHKO-OPUEHTHUPOBAHHBIC 3aJ1auM, CBSI3aHHBIE C OTHOIICHHUEM
BEJIMYMH, MPONOPIHUOHAILHOCTbIO BEIWYUH, MPOLEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl PEHICHUs 3a7a4 C YYETOM OIpaHWYCHHUH, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

J1eTuMOCTb.

Jloka3pIBaTh U MPUMEHSTh MIPHU PEIICHUH 3a/a4 MPU3HAKHU JEIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku J€ITMMOCTH CYMMbI U IPOU3BEAECHUS LIETBIX YUCE.

PackiianpiBaTh HA MHOXKUTEJIM HATypajibHbIC YHCIIA.

CBo0OOTHO oOmepupoBaTh MOHATHUSIMHU: YETHOE YHCIIO, HEUETHOE 4YHUCIIO,
B3aHMHO ITPOCTHIE YUCTIA.

Haxonute HamOodbIIMM OOIIMNA JEIWTENIb U HaMMEHbIee OOINee KpaTHOE
qyucell U UCTIOJIB30BaTh X MPH PEIICHUHU 3a]1a4, IPUMEHATh aaroputm EBkiua.

OnepupoBaTh TMOHSITHEM OCTaTKa IO MOJYJII0, MPUMEHAThH CBOWCTBA
CpPaBHEHUI MO MOAYJIIO.

AnredOpandecKkue BbIPAKEHUS

BripaxxeHus ¢ nepeMeHHbIMM.

Hcnonp3oBaTh anreOpandeckyrd TEPMUHOJOTUIO U CUMBOJIMKY, TMPUMEHATH
e€ B Ipoliecce OCBOSHUsI yueOHOT0 MaTepHaia.

HaxoauTh 3HaueHUs OYKBEHHBIX BBIPAKEHUN MpPU 3alaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Hcnons3oBaTh  HOHATHE  TOXJECTBA,  BBINOJHATH  TOXKIESCTBEHHBIC
npeoOpa3oBaHus BRIPAKECHUH, TOKA3bIBaTh TOXK/ISCTBA.

MHOTO4JICHEI.

Breimonusate  mpeoOpa3oBaHus — II€JIOTO  BBIpAXKEHHUS B MHOTOWICH
MIPUBECHUEM TIOIOOHBIX CJIATAEMBIX, PACKPBITHUEM CKOOOK.

BrInosiHATh JeCTBUS (CIOKEHUE, BHIUUTAaHUE, YMHOKEHHUE) C OJJHOWICHAMHU
¥ C MHOTOWICHAMH, MPUMEHSATh (DOPMYJIbI COKPAIIEHHOTO0 YMHOXEHHUS (KBaapat 1



KyO CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBAJIPaTOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJIC JUISI YIIPOIIICHUS BHIYUCIICHHM.

OcCylnIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIW C IOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXUTEINS, TPYNIUPOBKU CIAraeMbIX, MIPUMEHSS
(bOopMyJIbl COKPAIEHHOTO YMHOXEHHUS.

[TpumensaTs mpeoOpa3oBaHsl MHOTOWICHOB JIJIsI PEIICHUS Pa3IUYHBIX 3a]1a4
U3 MaTEMAaTHUKH, CMEKHBIX TTPEAMETOB, U3 peallbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypalbHBIMU MOKA3aTEeJSIMU IS
npeoOpa3oBaHUs BRIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemiath NMHEHBIE ypaBHEHUS C OJHOM TMEPEMEHHOM, MPUMEHsS MpaBuiia
nepexo/ia OT UCXOJHOTO YpaBHEHUS K paBHOCUIIbHOMY eMy. [IpoBepsTs, ABisieTcs
JIM YUCJIO0 KOPHEM YpaBHEHHUS.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA pEIICHUEM JUHEHHOTro
ypaBHEHHUS C ABYMS IEPEMEHHBIMHU.

Ctpouth B KOOPAWHATHOW TUIOCKOCTH TpapuK JIMHEWHOTO YPAaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIb3YSCh TpaduKOM, TPHUBOJUTH HPUMEPHI PEIICHUS
YpaBHEHMUS.

Pemiath cuctemsl ABYX JIMHEHHBIX YPABHEHUM C JBYMsI IEPEMEHHBIMH, B TOM
yuclie rpauuecku.

CocraByisiTh W pemniaTh JMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
YpaBHEHHII 10 YCJIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MOJTy4YEHHBIN pe3yJibTar.

DyHKIUU

Koopnunate! u rpaduku.

N300pakaTth Ha KOOPAMHATHON MPSIMOIM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KH, UHTEPBaIbl, 3alIMCHIBATH YHCIOBBIE MPOMEXKYTKHU Ha
anre0panyecKoM S3bIKE.

OTMeuaTh B KOOPAMHATHOM TJIOCKOCTH TOUKH 1O 3aJJaHHBIM KOOPUHATAM.

QyHKIUH.

Crpoutb rpaduku JIMHEUHBIX QYHKIUH.

OnuchlBaTh C NOMOIIBI (DYHKIUNA HW3BECTHBIE 3aBUCHUMOCTH MEXKITY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSIHUE, LI€HA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOJAUTENBLHOCTD, BpeMsi, 00BEM pabOTHI.

HaxoauTs 3HaueHne GyHKIMU N0 3HAUYCHUIO €€ apryMeHTa.

[Torumate rpadudeckuil cocod MPEACTABICHHS W aHaiM3a WH(OpMaIuy,
U3BJICKATh U MHTEPIPETUPOBATh HH(MOPMAIUIO U3 TpadMKOB PEaIbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.



Hcnonb3oBaTh CBOMCTBA (QYHKUMN [ aHaiu3a rpaduKOB pealbHBIX
3aBUCUMOCTEeH (HyJnu (QYHKIMH, NPOMEXKYTKH 3HAKOMOCTOSIHCTBA (DYHKIIHUH,
IPOMEXKYTKA BO3pacTaHusi W yObIBaHMs (DYHKIIMHM, HAWOOJIbIIEE W HAWMEHbIIIEEe
3Ha4YCHUS (DYHKIIUN).

Hcnons3oBaThk rpaduku A1 UCCIEAOBAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, TIpH
peleHny 3a7a4 U3 JPYyTruxX YUYeOHBIX MPEIMETOB U PEAbHOMN KU3HH.

K koniry 00yueHus B 8 kjiacce 00yyaromuics MoiayyuT Ceayolue MpeaMeTHbIe
pE3yJIbTATHI:

Yuciia 1 BBIYUCJICHUSA

WppaunonanpHbIe YHCIIA.

[loHnMaTh W WUCIHOIB30BaTh MPEACTABICHUS O PACHIMPEHUU YHUCIOBBIX
MHOECTB.

CB00OOHO OMEepUPOBATh MOHATUAMU: KBaJAPATHBIA KOPEHb, apu(METHUCCKUN
KBaJpaTHBIM KOPEHb, UPPAIMOHATBLHOE YHCIIO, HAXOAUTh, OLICHUBATH KBaJpPATHHIC
KOPHH,  MCHOJB3ysl  TpH  HEOOXOJUMOCTH  KAJIBKYJSATOP,  BBITIOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAJpPAaTHBIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEM.

Hcnonp30BaTh HauyajdbHbIE MPEJCTABICHUS O MHOXXECTBE JIEUCTBUTEIbHBIX
YUCeN JJI CPAaBHEHUS, OKPYTJICHUS U BBIYMCICHUH, N300paxkaTh JACHCTBUTEIIbHBIC
YyCila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

Hcnonb3oBaTh 3amucy OONBIIUX M MaJIbIX YKCET C MOMOMIBIO JECATUYHBIX
npoOeit u creneneil yucna 10, 3amucbiBaTh U OKPYIJISATh YUCIOBBIE 3HAYCHUS
peabHBIX BEJTUYUH C UCIIOIb30BaHUEM Pa3HBIX CUCTEM U3MEPCHHUIA.

J1emuMOCTb.

CBOOOMHO omepupoBaTh TMOHATHEM OCTaTKa IO MOJIYJIO, TPUMEHSTH
CBOMCTBAa CPAaBHEHUM MO MOJYJIIO, HAXOJIUTh OCTATKM CYMMBI U ITPOU3BEACHUS IO
JTAHHOMY MOJYJIIO.

AnredpanyecKue BbIPAKEHUSA

JpoOHo-panimoHaIbHbIE BEIPAXKEHUS.

HaxomuTe momyCTUMBbIE 3HAYEHUS TEPEMEHHBIX B JIPOOHO-pallMOHATBHBIX
BBIPAKEHUSX.

[IpuMeHsTH OCHOBHOE CBOMCTBO PallMOHAJILHOU JIPOOH.

BrmonusaTe npuBeneHue anredpandeckux Ipodeil Kk o0meMy 3HaMeHaTelto,
CJIO’K€HHE, YMHOXKEHHE, JICJICHUE alire0Opandeckux Jpo0eii.

BhITIONTHATE TOXAECTBEHHBIE MPEOOPa30BAHMS PAIIMOHATLHBIX BRIPAKCHHM.

[TpumensTh mpeodpa3oBaHus BRIPAKECHUM I PEICHUST Pa3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

Crenenu.



[IpumMeHAT, NOHSATHE CTENEHU C LEIbIM TOKA3aTeJIeM, BBINOJHSATH
peoOpa3oBaHus BRIPAKCHUH, COJEPKAIIUX CTETICHH C IIETTBIM MMOKa3aTesIeM.

HppanmoHanbHbIE BEIPAXKEHUS.

HaxoauTe nomycTumble 3Ha4E€HUSI IEPEMEHHBIX B BBIPAKEHUSIX, COAEPIKAIINX
apudMeTHUYECKHE KBaJIpaTHbIE KOPHHU.

Breinonusate npeoOpa3oBaHusi HUPPALUOHAIBHBIX BBIPAKEHUN, HCIOIB3YS
CBOMCTBA KOPHEM.

YpaBHeHUs U HEPABEHCTBA

PemaTte KBasipaTHbIe YpaBHEHUS.

PemaTe ApoOHO-paIiMOHaNIbHBIE YPABHEHHUS.

Pemiate nuHEWHBIE YypaBHEHHS C MAapaMeTpaMH, HECIO0XKHBIE CUCTEMBI
JIMHEVHBIX YPABHEHUH C MMApAMETPaAMHU.

[IpoBoauTh HCCIENOBAaHNS YPABHEHUM U CUCTEM YPAaBHECHHUM, B TOM YUCIIE C
npuUMEHEHHeM Tpaduueckux TMpeAcTaBleHu (ycTaHaBIMBaTh, HMMEET JIU
YpPaBHEHHE WM CHCTEMA YPABHEHUW PEIICHUS, €CIU HMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTs OT cioBecHOW (OPMYTUPOBKH 3a1adu K €€ anreOpanveckoit
MOJENN C IIOMOIIbIO COCTABJIEHUS YPABHEHUS WA CHUCTEMBl YpPAaBHEHHIA,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4U IOJYYEHHBIN PE3yibTar.

[IpyuMeHATP CBOKCTBA YHCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OILIEHKH,
pelarh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CUCTEMBbI, /1aBaTh
rpa@uYecKyr0 WJUTFOCTPAIIMI0 MHOXXECTBA PEIICHWNA HEPAaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DyHKIUU

[loHrMaTh W UCMOJB30BaTh (PYHKIIMOHAIBHBIC MOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYCHHUsI), OMPEACNITh 3HAUYCHHE (YHKIMH TIO0 3HAYCHUIO
apryMeHTa, ONpeAeNATh CBOWCTBA (PYHKIIUU IO €€ rpaduKy.

Crpoutb rpaduku (pyHKUUNA , OMKUCHIBATH CBOMCTBA YHUCIOBOW (DYHKIMH IO
e€ rpaduxy.

K konIty 00yueHus B 9 kJjacce oOyJaromUics MOJIYYUT CIASAYIONTNE MPEIMETHBIC
pE3yJIbTATHI:
YucJia 1 BBIYUCIEHUS
CBOOOMHO OMEpUPOBATh MOHATHUSMHU: KOPEHb N-M CTENEHW, CTEMEHb C
pallMOHAIBHBIM TOKA3aTeJIeM, HaxXOAUTh KOPEHb N-l CTENEHU, CTENEHb C
paIMOHAIBHBIM  TMOKA3aTeeM, HCIOJb3Yysl TpPH HEOOXOIUMOCTH KaJIBbKYJISATOD,
MIPUMEHSTh CBOMCTBA KOPHA N- CTENIEHH, CTENIEHH C PALIMOHAIBHBIM MOKA3aTEIEM.
Hcnonb30BaTh MOHSATHE MHOMKECTBA ACHCTBUTENIBHBIX YHUCEN MPU PEIICHUU
3a1a4, NPOBEJICHUU PACCYKJICHUHN U I0KA3aTEIbCTB.



CpaBHUBaTh M  yHOPSAJIOYMBATH JICUCTBUTENIbHBIE YHCIIA, OKPYIJISTH
JEUCTBUTENIbHBIE YUCIIA, BBINOIHATh MPUKUJIKY PE3yIbTaTa BBIUUCICHHM, OIIEHKY
YUCJIOBBIX BBIPAKCHUMU.

AuredOpanvyecKue BbIpaKeHUA

CB0OOOIHO omepupoBaTh MOHATHEM KBAAPATHOTO TPEXUIEHA, HAXOAMTH
KOpPHM KBaJpaTHOIr'0 TPEXUIICHA.

PacknagpiBaTh KBaIpaTHBIN TPEXUIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

Pewmiath NMHEHbIE W KBaJpaTHbIE YPaBHEHUS, YPaBHEHUS, CBOJIAIIMECS K
HUM, APOOHO-paIlMOHANIbHBIE YPABHEHHUS.

PemaTpe HECIOXHbIE KBaJIpaTHbIE YPAaBHEHUS C MAPaMETPOM.

Pemiath nuHeiHble HEPAaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA, HCIOJIb30BATh
METOJI MHTEpBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIOBOM MpPSIMOH,
3aMMUCHIBATh PEUIEHUE C IOMOLIBIO CUMBOJIOB.

Pemiath cuctembl JBYX JIMHEWHBIX YpaBHEHUM C JABYMs MEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHHI, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISECTCA JTUHEHHBIM.

PemaTte HECIOKHBIE CUCTEMBI HEJTMHEVMHBIX YPABHEHUH C ITAPAMETPOM.

[IpumeHsTh METO/bl PABHOCHIIBHBIX MPE0Opa30oBaHUil, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeTo/ia Ipy pelieHur YpaBHeHHUM 3-1 1 4-i cTeneHe.

Pemlatb  cucTeMbl  JIMHEHWHBIX  HEPABEHCTB, CUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpPaTHOE HEPABEHCTBO, H300pakaThb pEIIEHHUE CHUCTEMBbI
HEPABEHCTB Ha YHMCIIOBOM NPSIMOM, 3alIMCBhIBATh PELIEHUE C TOMOLIBI0 CHUMBOJIOB.

Pemiatb ypaBHEHHs, HEpPABEHCTBA W HX CHCTEMBI, B TOM YHCIE C
OTPaHWYECHUSIMU, HAIIPUMED, B LIEJIBIX YHCIIAX.

[IpoBoIUTH HccaeAOBaHUS YPaBHEHUI M CUCTEM YpPaBHEHMI, B TOM YHUCIE C
IPUMEHEHUEM TIpadHUUecKUX MpeACTaBICHU (yCTaHaBIMBaTh, HMMEET JIK
YPABHEHUE WM CHCTEMA YPAaBHEHWM PEIICHMs, €CIIM HMEET, TO CKOJbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajadyd alreOpauvdeckuM CrocoO0OM C  MOMOIIBIO
COCTAaBJICHUS YPaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHHUS, HEPABEHCTBA M UX CHUCTEMBI JUJISi COCTABJICHUS
MAaTEMAaTU4YECKOW MOJEIN pPEAIbHOM CUTyallMd WM TPUKIAJIHOW 33/1a4H,
WHTEPIPETUPOBATH MMOJTYUYEHHBIE PE3YJIbTATHI B 33JJaHHOM KOHTEKCTE.

YucsioBbIe MOCJIEI0BATEILHOCTH U IIPOrPecCUm

CB0OOOIHO oOmnepupoBaTh MOHATHSAMHU: 3aBUCUMOCTb, (YyHKIUS, rpaduk
byHKIIMKA, TpsMas TPOMOPIHUOHATBLHOCTh, JIMHEWHAs (QyHKIOHs, oOpaTHas
MPOIOPIIMOHATILHOCTh, Mapadoia, TUIep0oIia, KyCOUHO-3a/1aHHast (PyHKITHUSI.

UccnenoBarh PyHKIMIO 10 €€ rpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIUIA:
00JacTh ONpeaeneHusl, MHOXXECTBO 3HAYCHWM, HYJIU (YHKIHH, MNPOMEXKYTKH



3HAKOMOCTOSIHCTBA, TPOMEXYTKHM BO3pacTaHusi M YyObIBaHUA, YETHOCTb U
HE4YETHOCTb, HAMOOJIbIlIEEe U HAMMEHbIIIEE 3HAUCHHU S, ACUMITOTHIL.

Pacno3HaBaTh KBaJpaTuuHyto QyHKIUIO 110 (opMyJie, IPUBOJUTH PUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaibHON )XKU3HU, PU3UKU, TEOMETPUU.

OnpenensaTe noyiokeHue rpaduka KBaJpaTUYHOW (PYHKIUU B 3aBUCUMOCTH
oT €€ Kod(hPHUIIEHTOB.

Crpoutrb rpapuk  KBagpaTUYHOH  (YyHKUMH, ONKCHIBATH  CBOWCTBA
KBaJIpaTUYHOU (PyHKIUHU 1O €€ TpaduKy.

Hcrnonb30BaTh CBONCTBA KBAAPATUYHOW PYHKITUU JJI PEIICHUS 3a/a4.

Ha npumepe kBagpaTuuHoil GyHkumu ctpouts rpaduk Gyskmun y =af(kx +
b) + ¢ ¢ momomrsio mpeodbpazoBanuii rpaduka Gyukmmu y=Ff(X).

WnmoctpupoBaTh € TMOMOLIBI0 Tpaduka pealbHYl0 3aBHCHUMOCTh WIH
IIPOLIECC 10 UX XapPAKTEPUCTUKAM.

Apudmernyeckasi U reOMeTpPHUYECKasi IPOrPecCuu

CB00OIHO ONEPUPOBATH MOHATUSAMHU: TOCIEIOBATENIBHOCTD, apu(pMETUYECKAS
Y T€OMETPUYECKasl TPOTPECCHUM.

3amaBaTh MOCIEJOBATEIbHOCTH pPa3HbIMM  CIIOCOOAMHU:  ONHUCATEIbHBIM,
TaOJNYHBIM, C TIOMOLIBIO0 (POPMYJIBI N-T'O WIEHA, PEKYPPEHTHBIM.

BbINONHATS  BBIUMCIEHHMS C HUCHOJb30BaHUEM (opMysn N-ro  4ieHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMbI IIEPBBIX N UJIEHOB.

N300paxkaTh wi€Hbl IMOCIEI0BATEIBHOCTH TOYKAMHU Ha KOOPJIWHATHON
IJIOCKOCTH.

PemaTp 3amaun, CBA3aHHBIE C YHCIOBBIMM IIOCJIEN0BATEIBHOCTSIMHU, B TOM
quciIe 3a/1a4d U3 peaNbHOM JKU3HHU (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, IUPPOBBIX
TEXHOJIOTHUIA).

Pacrio3HaBaTh W NPUBOAUTH HPUMEPBl KOHEYHBIX M OECKOHEYHBIX
NIOCJIEIOBATENBHOCTEW,  OTPAHMYEHHBIX  IOCJIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaoux (yObIBAIOLINX ) IIOCIEI0BATEIBHOCTEMN.

HmeTh npeAcTaBieHre 0 CXOMMOCTH MOCIEA0BaTeIbHOCTH, YMETh HAXOAUTh
CyMMy O0E€CKOHEYHO YOBIBAIOIICH T€OMETPUUECKOM MPOTPECCHH.

[IpumeHsATh METOA MaTEMaTHYECKOM MHIYKIIMH NPU PEILICHUH 3a/1ay.



TEMATHUYECKOE IINTAHUPOBAHHUE

«AJITEBPA» HA

YIJYBJEHHOM YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUSA

7 KIIACC
KoanuectBo DJIeKTPOHHbIE
No /it HaumeHoBaHme pa3/iesioB U TeM 4acoB (undposbie)
NMPOrpamMMbl o0pa3oBaTe/ibHbIE
Bcero
pecypchl
1 UNCJIA 1 BBIUNCJIEHU . 1
PannonanbpHble uncna (MOBTOPEHUE)
2 OVYHKIINMN. KoopauHatel u 17
rpadukn. yHKIIHH
3 AJITEBPAMYECKUE BBIPAXXEHUW . 7
BripaxkeHus ¢ nepeMeHHbIMU
4 YPABHEHI/I}E N CUCTEMBI 10
YPABHEHUMU. JIuneiinble ypaBHEHUS
5 UNCJIA 1 BBIUNCJIEHUA. Crenenn 6
C HaTypaJbHBIM MOKa3aTeIeM
6 AJITEBPAMYECKUE BBIPAXXEHNW . 93
MHoOrouieHsl
7 AJITEBPAMYECKUE BBIPAXXEHN . 14
DopMyJIbl COKPALLIEHHOTO YMHOXKEHHUS
3 UNCJIA 1 BBIUNCJIEHU . 10
JlenumocTh
9 OYHKUUWMN. Jluneiinas pyHkuums 16
YPABHEHUA U CUCTEMBI
10 YPABHEHMMN. CrcteMbl TUHEHHBIX 14
YpaBHEHUH
11 [ToBTOpEeHME, 0000IIECHNE, 3
cucTeMaTtn3anus 3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 136

[TPO'PAMME



8 KJIACC

KosaunuecTBo JJIeKTPOHHBbIE
No /it HaumeHoBaHue pa3/ieioB U TeM 4acoB (undposbie)
NPOrpamMMbl o0pa3oBaTe/bHbIE
Bcero
pecypcsbl
YPABHEHUMA U HEPABEHCTBA. 20
HepasenctBa
UNCJIA U BBIYNCIIEHHA. 17
KBanparsslii KOpeHb
YPABHEHMA U HEPABEHCTBA. 17
KBanparusle ypaBHeHUs
AJITEBPAMYECKHUE
BBIPAYKEHU L. JIpo6HO- 17
palOHAIbHBIE BBIPAXKECHUS
YPABHEHUMSA U HEPABEHCTBA. 19
JpobHo-paninoHanbHble ypaBHEHUS
OVYHKINN 15
AJITEBPAMYECKHUE 14
BBIPAXXEHHMA. Crenenn
UNCJIA U BBIYNCIIEHHA. 7
JenumocThb
[ToBTOpenue, 06061IeHNE, 10
CHUCTEeMaTH3aIlis 3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME



9 KUIIACC

KoaunuecTBo JJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U TeM 4acoB (undposbie)
n/n NPorpamMmMbl o0pa3oBaTte/ibHbIE
Bcero
pecypchbl
1 OYHKINN 25
5 YPABHEHUMA N HEPABEHCTBA. 15
KBanpartHbie HEpaBeHCTBA
3 YPABHEHUIA U HEPABEHCTBA. o5
VYpaBHEHMsI, HEPABEHCTBA U UX CUCTEMBbI
UNCJIOBBIE
4 [HOCJIEJOBATEJIbBHOCTHU " 25
[NPOI'PECCHUHN
5 AJI'TEBPAMYECKUE BBIPAXXEHU . 12
CreneHb ¢ paMOHAIbHBIM IT0KA3aTEIEM
6 [ToBTOpenwue, 0600IIeHNE, 34
CUCTEMaTHU3aLMs 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME

COAEPKAHUE VYYEBHOI'O NPEIMETA «'EOMETPUS» HA
YIJYBJEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

7 KIIACC

Hauaja reomerpun

Hctopusi BO3HUKHOBEHHS W Pa3BUTUS reoMeTpuu. HauyanpHble NOHATHS
reoMerpuu. Touka, mpsmas, OTpe3ok, Jyd. llonarue o0 akcuome, Teopeme,
JI0Ka3aTeIbCTBE, ONPEIECICHUN.

B3anMHOe paclosiokeHUe TOYEK Ha IpsAMOM. M3mepeHue MIMHBI OTpe3Ka,
PAcCCTOSTHUE MEXKIY TOUKAMM.

[Tonymmockocte u  yroi. Buasl yrioB. HM3MepeHue BEIWYMH YIJIOB.
BeprukaneHble U cMexHbIE YIibl. [lapanienbHble U MEPIICHIUKYIISIPHBIE TTPSMBIE.
PaccrostHue oT TOYKM 110 IpsIMOU. bruccekTpuca yria.

Jlomanasa. Bunel momansix. JlnnHa momanon. MHoroyronsHuku. Ilepumerp
MHOIroyroyibHuKa. [IoHsATHE O BBIMYKIIBIX U HEBBIITYKJIBIX MHOIOYT'OJIbHUKAX.



[lepBuuHble MpPEACTABICHUS O PAaBEHCTBE (QUTYp, HX PACIHOJIOKECHHH,
CUMMETPHUH.

IIpocreiimme nocrpoenus. MHCTpyMEHTHI 711 U3MEPEHUIN U IIOCTPOCHU .

TpeyrojasHuku

Buapel TpeyrosbHUKOB: OCTPOYTOJIBHBIE, MPAMOYTOJbHBIE, TYIOYTOJIbHBIE,
paBHOOEIpEHHbIE, paBHOCTOpOHHME. Menuana, OHWCCEeKTpUca U  BBICOTA
TPEYrOJIbHUKA.

PaBencTtBo TpeyrosbHUKoB. llepBblii W BTOpOWM TIIPU3HAKKM PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM W UX CcBoicTBa. [Ipu3sHak
PaBHOOEIPEHHOTO TPEeyrojbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJILHUKOB.

CoOTHOLIIEHUSI MEXIYy CTOPOHAMHM M yIJIaMu TpeyroyibHuka. HepaBeHCTBO
TpeyrosbHuKa. HepaBeHCTBO 0 JyMHE JIOMAaHOM.

Cummerpuunbie  ¢Qurypsl. OCHOBHBIE CBOWCTBa OCEBOM CHUMMETPHH.
[IpuMepbl CUMMETPHUH B OKPY>KAIOILIEM MHPE.

I[HapaniensHbie npsaMmbie. CymMMa yrijioB MHOTOYT0JILHUKA

[TapaiuteTbHOCTh MPAMBIX, HCTOPUYECKUE CBEAEHUS O mocTynare EBkinaa u
o ponu JlobGaueBCKOro B OTKPBHITUM HEEBKIUIOBOW reomeTpun. CBOWCTBA U
MPU3HAKUA NapajuieNbHbIX NpsAMbIX. CymMMa yriioB TpeyrojibHUKa. BHenmHue yribl
TpeyrojipHuka. CymMMa BHYTPEHHUX YIJIOB MHOTIOYIOJIbHUKA U CyMMa BHEIIHHUX
YIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA.

IIpsimoyrosibHble TPEYroJbHUKH

[Ipu3Haku paBeHCTBA NPSMOYTOJBHBIX TPEYTOJBbHUKOB. lleprneHaukyisip u
HakJIOHHAsi. CBOMCTBO MEAUAHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpsAMoyroyibHbIN TPEYTOJbHUK € yTIIOM B 30°.

OKpY:KHOCTH

[ToHATHS OKPY>KHOCTH U Kpyra. DJIEMEHTbl OKPYKHOCTHM U Kpyra: LEHTp,
pannyc, IMaMeTp, XOpaa, UX CBOMCTBA. B3auMHOE pacriojokKeHUe OKPYKHOCTU U
npssmMoi. KacarenbHas M cekymas K OKpYKHOCTH. OKpy»HOCTb, BIMCAaHHAas B
yrou. [Ipocrenime mocTpoeHus ¢ MOMOIIBIO LIUPKYJIS U JIUHEWUKH.

I'eomeTpuyeckmne MecTa ToOYEK

[ToHsiTHE O TEOMETPUYECKOM MecTe TOYEK. [IpuMepbl reoMeTpruuecKux MecT
TOYEK Ha IUIOCKOCTH. bruccekTpuca yria u cepeIMHHbINA NEPIEHIUKYISAP K OTPE3KY
KaK reoMeTpUYecKre mecTa TodeK. OmnucaHHas OKPYKHOCTb TPEYrOJbHHKA, €€
LHEHTp. MeToa reoOMeTpUYECKUX MECT TOUEK ITPU PEIIEHUU T€OMETPUUECKUX 3a/1au.

IHocTpoeHus ¢ MOMOIIBLIO HUPKYJIA U JUHEHKHU

Hcropuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOEHUM, 3Tarlbl
3a/1a4M Ha MMOCTPOCHUS, PELICHHE 3a/1a4 Ha TIOCTPOEHUE LIUPKYJIEM U JIMHEUKOM.

8 KVIACC



YeThIpEéXyroJbHUKHU

[Tapamnmenorpamm, €ro MNpU3HAKK W CBOWCTBA. [IpsAMOyroiapHUK, pPOMO,
KBaJIpaT, UX MpU3HAKU M cBoiicTBa. Tpameuus. PaBHoOenpeHHas Tpameuus, e
cBOMcTBa U npu3Haku. [IpsmMoyronbHas Tpanenus. CpenHss JUHUS TPANlCLHH.

Cpenssis TMHUA TPEYrojJbHUKA. MeToJ yIABOCHUS MEAUaHbl TPEYTOJIbHHKA.
Teopema 0 nepeceyeHn MeJIMaH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPOMOPUUOHAIBHBIX OTpe3kax. Teopema
BapunboHa AJ1s MpOU3BOIBHOTO YETHIPEXYTOJIBHUKA.

[{eHTpasibHO-CUMMETPUYHBIE (DUTYPHI.

IHoxoOue

[logoOue TpeyrodbHUKOB, Kod(duiuueHnt mnomodus. I[lpuszHaku mnomoOus
TPEYTrOJbHUKOB. [IpuMeHeHne momo0us TpH PEmIEHUH TEOMETPUUYECKUX U
MPAKTUYECKUX 3a/1au.

IL1omann

[lonatue o mromaau. CBoiicTBa IUIOMIaAE TEOMETPUYECKUX (puryp.
[Tpocreiimue GopMybl s IO TPEYTOIBHUKA, MapauieiorpaMMa, poMoa u
tpanernuu. [Lnomanu nogo0HeIX puryp. OTHOIIEHHE IUIONIAIeH TPEYTOJIbHUKOB.

Teopema Ilugaropa

Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a/1a4.

DJIeMeHTbl TPUTOHOMETPUH

CuHyC, KOCHHYC, TaHI'€HC MU KOTAHI€HC OCTPOro yriia MNPsIMOYTOJIBHOTO
TpeyroibHuka. TpuroHomerpuueckue ¢yukiuu yrioB B 30°, 45° u 60°
[IponopurOHAJIBHBIE OTPE3KHU B MPSAMOYTOJIbBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0JIbHUKH, CBA3AHHbIE C OKPYKHOCTHIO

BrnivcanHble W UEHTpalbHBIE YIJIbI, YIOJI MEXKJy KacaTeJIbHOW M XOPAOM.
VYriael Mexay XoplJaMH W CEKylIMMH. BrOucaHHbIE M OMMCAaHHBIE OKPYKHOCTH
TPEYTOJbHUKA M YETBIPEXYroJbHUKH. (CBOHCTBA M NPU3HAKA BIHCAHHOIO
YEeTBIPEXYTOJbHUKA. B3auMHOE pacnoyiokeHHe JBYX OKpykHocrei. Kacanue
OKpy>kHOCTeil. O0I11I1e KacaTelbHbIE K JIBYyM OKPY>KHOCTSIM.

9 KUIIACC

Pemenune TpeyrojibHMKOB

Cunyc, KocuHyc, TtanreHc yriaoB or 0° go 180°.  OcHoBHOE
TPUTOHOMETPHYECKOE  TOXKAECTBO.  DOpMynbl  NpUBEAEHUS.  Pelienue
TPEYroJbHUKOB. TeopeMa KOCHMHYCOB W TeOpeMa CUHYCOB. PelieHue
IPAKTHYECKHUX 3a/1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.
Penrenue 3a7a4 reOMETPUYECKOM ONTUKY.



Tpuronomerpudeckue dbopmynbl AN IUIOWIAAM  TPEYroJIbHUKA,
napayienorpamma, pomoOa, tpamenuu. ®opmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETBIPEXYTOJIbHUKA.

IHoxoOue TpeyroIbHUKOB

Xopael U MOJO0OHBIE TPEYroJbHUKU B  OKpYXKHOCTU. Teopema o
MIPOU3BEICHUN OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEAECHUH OTPE3KOB CEKYIIMX,
TeopeMa O KBaJIpare KacareiabHOW. [I[puMeHeHue mpu peneHnu reOMETPUUYECKUX
3agad. Teopembl UeBsl 1 Menemnas. [loHsTHE O TOMOTETHH.

MeToa KOOpAMHAT

VYpaBHeHHEe NpsiIMOl HAa TIJIOCKOCTU. YTJI0BON KO03(h(UIIMEHT U CBOOOIHBIN
YJ€H, WX TEeOMETPUYECKH CMbICHI. [lapamienbHOCTh W MEPHEHIUKYISIPHOCTD
NpSMBIX (depe3 yriioBod KodhumueHT).

YpaBHEeHUE OKpYKHOCTH. HaxoxaeHuwe rnepeceyeHnil OKpPYKHOCTEM U
NpsIMBIX B KoopJauHatax. Popmylia pacCTOSIHUA OT TOYKHM 10 npsiMoi. Ilnomane
napajjienorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW IUIOIIAJIH.
[IpumeHeHne MeToa KOOPAUHAT B IMTPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX
3a7a4ax.

BekTopsl

Bekropel Ha miockoctd. C0K€HHWE W BBIYMTAHWE BEKTOPOB — MpaBuia
TPEYTOJbHUKA U MapajulesiorpaMmMa. Y MHOXKEHHUE BEKTOpa Ha unciio. KoopanHaTsl
BekTOpa. CIIO)KEHME M BBIYMTAHUE BEKTOPOB, YMHOXCHHE BEKTOpa Ha YHCJIO B
koopauHatax. [I[puMeHeHre BeKTOpoB B (pu3MKe, IIEHTP Macc.

[Tonsitue o Gasuce (Ha IUIOCKOCTH). PasnmoskeHHss BEKTOPOB MO Oasucy.
CkansipHoe NpPOU3BENCHUE BEKTOPOB, I'€OMETPUYECKUN CMBICI U BBIPAXKECHHE B
JEKapTOBBIX KoOpJuHATaX. JUCTpUOYTUBHOCTh CKAJISPHOTO MPOU3BEIACHUS.
CkansipHoe mnpowusBeleHHE U mpoerupoBaHue. [IpuMeHeHHe CKalIsipHOTO
IPOM3BEJICHUSI BEKTOPOB JUISl HAXOXACHUS [JJIMH W yrioB. PemieHue
F€OMETPUYECKUX 3a/1a4 C MOMOUIBIO CKAJIIPHOTO IPOU3BECHUS.

JIJIMHA OKPYKHOCTH M IVIOIAAb KPyra

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlnmHa OKpyxkHOCTH. I'pamycHas wu
panuaHHas mMepa yriia, BBIUMCIEHUE [JIMH Iyr OKpyxkHocteu. [lnomans kpyra,
CeKTopa, cermenTa. Mctopuueckue cBeieHus: 00 U3MEPEHUU JJIMHBI OKPYKHOCTHU U
IJIOIIAU KpyTa.

JIBHKEeHM S TIIIOCKOCTH

[enTpanbnass cummerpusi. LlenTpanbHO-cuMMeTpuuHble purypsl. [1oBopoT.
OceBasi cummeTpusi. OUTypbl, CUMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOW OCH.
[TapaiutenbHBIN IEPEHOC.



[lonsitne nBwxeHHsT U ero cpoiicTBa. PaBenctBo Quryp. IlposBienus
CUMMETPUM B NPUPOJE, >KUBOIMCH, CKYJBNType, apxurekrype. Kommosumum
JIBW)KEHUH (TIpocTeiiire npumepsl). [[puMeHeHne B reoMeTpuyecKux 3agaqax.



IIJTAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMUBI
YYEBHOI'O KYPCA «'EOMETPHSl» HA YIJYBJEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yabTaTbl OCBOCHHMS  MPOTPaMMbl IO  MaTreMaTHKE
XapaKTEPHU3YIOTCS B YACTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS:

IIPOSIBJICHHMEM MHTEpeca K MPOLIOMY M HACTOSIIEMY POCCUNCKOW MaTEMaTUKH,
LEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUNMCKUX MATEMATHKOB U POCCUNCKOM
MaTEMaTUYECKON HIKOJIbI, K UCIOJb30BAHUIO 3TUX JOCTUKEHUU B JAPYIMX HayKax U
MPUKJIATHBIX cepax;

2) rpaIaHCKOro ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

TFOTOBHOCTBIO K BBIMOJHEHUIO O0S3aHHOCTEM TpaKJaHWHA U pealid3alliu €ro
paB, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3THUUHBIX
CTPYKTYp, SBJICHUW, NpPOUEAYp TpakIaHCKOro oOiecTsa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXKIEHUIO 3TUYECKHX MpoOJeM, CBA3aHHBIX C
OPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUH HAayKH, OCO3HAHHEM Ba)XXHOCTH
MOPaJIbHO-3THYECKUX ITPUHIUIIOB B ACSITEIBHOCTH YYEHOTIO;

3) TPy10BOr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha aKTHUBHOE Y4YacTUE€ B pELIEHUU MPAKTHUYECKUX 3aJad
MaTEMaTUYECKOM HAMNpaBIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMATHYECKOIO
oOpa3oBaHUs Ha MPOTSHKEHUM BCEW KU3HU JJIA YCHEMHON mNpodecCuoHaIbHON
NESTENbHOCTY M PAa3BUTUEM HEOOXOAMMBIX YMEHUH, OCO3HaHHBIM BBIOOPOM H
NOCTPOEHUEM HHAMBUAYAIBHON TPAEKTOPUU OOpAa30BaHUs U >KU3HEHHBIX IUIAHOB C
y4€TOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

CIOCOOHOCTBIO K  3MOLMOHAIBHOMY M  3CTETHUYECKOMY  BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, pEIICHHM, pacCyXICHU, YMEHHUIO BHUJCTbH
MaTeMaTU4eCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEH HAYYHOI'O MO3HAHUA:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IOpEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS UEJIOBEKa, MPHUPOJABI U
oOlecTBa, TMOHMMAaHMEM MAaTEMaTUYECKOM HAayKHM Kak c@epbl 4YeloBeueCcKou
NEeSTENbHOCTH, 3TANoOB €€ pPa3BUTHUA M 3HAYMMOCTH ISl Pa3BUTHs LMBUIIM3ALINH,
OBJIAJICHUEM S3BIKOM MAaTEMaTHUKH W MaTEMaTUYECKON KYyJIbTYpOW KakK CpPEICTBOM
NO3HAHUS MUpPA, OBJIAJICHUEM HAaBBIKAMM MCCIIEOBATEIBCKOM JAESTEIIBHOCTH;



6) ¢usuyeckoro BocnmUTAHMA, (POPMUPOBAHHUS KYJBTYPbl 3A0POBbSA H
IMOIMOHAJIBHOIO 0JIaronoJay4ns:

TFOTOBHOCTBIO IIPUMEHATH MaTeMaTHYECKHME 3HAHUSA B MHTEPECax CBOETO
30pOBbsl,  BEIEHMSI  3J0pOBOro  oOpa3a  KU3HM  (30pOBOE  MUTaHME,
cOQJIaHCHUPOBAHHBI pEXUM 3aHATHUA W  OTIbIXa, pEryJspHas (Qunyeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKAa PeQIIEKCHH, IPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOro K€ MpaBa Ipyroro 4ejoBeKa;

7) 3K0JIOTMYECKOr0 BOCIIUTAHMA

OpHEHTallMEed HA NMPUMEHEHUE MAaTEMaTUYECKUX 3HAHWMM JUIS pelIeHUs 3a/1ad B
00J1aCTH COXPAHHOCTH OKPY>KaIOIIEW CPe/ibl, INIAHUPOBAHUS MMOCTYNKOB U OLEHKH UX
BO3MOKHBIX TIOCTCACTBUN MJSl OKPY’KaIOIIEH CpeAbl, OCO3HAHHEM TJ100aIbHOTO
XapakTepa 3KOJOTMYEeCKUX MpoOieM U MyTel X peleHus;

8) aganTanuM K HM3MEHAIIMMCH YCJOBHAM COLHUAJBHOW U NPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCIOBHUSAX HEONPENEIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Y€pe3 IPAKTHUECKYIO NIEATEIIBHOCTb, B TOM YHUCIE
YMEHME YUUTHCS Y IPYIHX JIOJEH, MpuoOpeTaTh B COBMECTHOM AEATEIbHOCTH HOBBIE
3HAHMS, HABBIKK U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOJMMOCTBIO B (DOPMHUPOBAHUM HOBBIX 3HAHWUN, (QOPMYJIUpPOBATH HJEH,
MOHSTHS, TUNOTE3bl 00 OOBEKTAaX U SIBJICHHUSX, B TOM YHCJIE paHEE HEU3BECTHBIX,
0CO3HaBaTh JAe(PHUIMTHI COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEW, MJIAHUPOBATH
CBOC Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPeOYIOLIUMH KOHTPMEpP, KOPPEKTUPOBATh MNPUHUMAEMbIE
pemeHuss U JAeHCTBUSA, (POPMYJIMpPOBAaTH M OLEHUBATH PHUCKA M IOCJIEACTBHUS,
(GbopMUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MPOrpaMMBI [0 MaTeMaTHKEe Ha YPOBHE OCHOBHOTO
ob1rero o6pazoBanus y oOydaromierocsi OyayT chopMUpPOBaHBI MeTamnpeaMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOITHECS OBJIaJICHUEM YHUBEPCATbHBIMH
M03HABATEILHBIMU NEHCTBUSMH, YHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU
JIEUCTBUSAMU U YHUBEPCATHHBIMH PETYJIITUBHBIMU JIEHCTBUSIMH.

ITo3HaBaTe/ibHbIEe YHHBEPCAJIbHBbIE YUeOHbIE eiiCTBHSI
Ba3oBble Jijoruueckue AeiicTBUA:
BBISIBIISITh M XapaKTEPHU30BaTh CYIICCTBECHHBIC NPU3HAKA MAaTEMATHYECKHUX
00BEKTOB, TTOHSATUM, OTHOIIICHUN MEXYy MOHSATUIMHU, (POPMYJIHPOBATH ONPEICTICHUS



NOHATUMN, YCTaHABIUBATh CYIIECTBEHHBIH MPHU3HAK KIACCU(UKALUN, OCHOBAHUS IS
0000LIeHNS U CPaBHEHUSI, KPUTEPUH ITPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATH, dbopMynupoBaTh M TIpeoOpa3oBBIBaTh  CYXKICHHUS:
yTBEpAUTENbHbIC U OTPUIIATENIbHBIC, eMHIYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHS B
dakTax, TAaHHBIX, HAOIIOJEHUSX W YTBEPKACHUSIX, Mpeiaratb KpPUTEPUH IS
BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHNI;

JieNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTHU;

pa3dupaTrh J0Ka3aTenbCTBA MAaTEMaTHYECKUX YTBEPKACHUU (MPSMBIE U OT
OPOTHUBHOTO), MPOBOJAUTH CAMOCTOSITENFHO JIOKA3aTeIbCTBA MaTEMaTHYECKHX
¢dakTOB, BBICTpaWBaTh AapPTyMEHTAIMIO, TPHUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI,
OPUMEHSTh METOJ MaTeMaTH4YeCKOM WHIYKIWH, OOOCHOBBIBATH COOCTBEHHbBIC
paccyXIeHus;

BbIOMpaTh Cmoco0 pemeHus Yy4eOHOM 3amauu  (CpaBHHMBAaTh HECKOJIBKO
BapHAHTOB PEILEHHUs, BHIOMpPATh Hanbojee MOAXOMAIMNUNA ¢ YYETOM CaMOCTOSATEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1elCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIEIOBATEIbCKUA WHCTPYMEHT IMO3HAHUS,
(bopMyIpoBaTh BOITPOCBI, bukcupyromme IIPOTUBOPEYHE, npobiemy,
CaMOCTOSITENIFHO YCTaHABIMBAaTh HCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3ULMIO, MHEHHUE;

IPOBOJUTh IO CAMOCTOSITEIBLHO COCTABJICHHOMY IUIaHYy SKCIEPUMEHT,
UCCIIEJIOBAHNE TI0 YCTAHOBJCHHIO OCOOEHHOCTEH MaTeMaTHUYeCKOTO OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

CaMOCTOATENFHO (OPMYIUPOBATh OOOOIICHWS ¥ BBIBOJBI 10 pe3yJbTaTaM
NPOBEIEHHOTO  HAOJMIOJIEHUs,  MCCIEIOBAaHUS,  DKCIEPUMEHTAa,  OIICHUBATH
JIOCTOBEPHOCTb MOTYUYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIECHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TakKEe BBIIBUTATH
IPEINONI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c ungopmanmeii:

BBISIBIISITh  HEJOCTATOYHOCTh W M30BITOYHOCTH MHGOpMAIMH, JAaHHBIX,
HEOOXOUMBIX JIJIsl PEIICHUs 3aa4H;

BbIOMpaTh, AaHAIM3UPOBATh, CHUCTEMATU3HPOBaTh W  HHTEPIPETUPOBATH
UHGOPMAITUIO PA3IUYHBIX BUAOB U (OPM IIPEICTABICHHUS;

BbIOMpaTh (OpMy TpeacTaBlieHus WHPOPMAIIK U WITIOCTPUPOBATH pPElIaeMbie
3a/layu CXeMaMH, uarpaMmmMamMu, HTHOU rpaukoi U MX KOMOUHAIIUSIMU;

OILICHMBATh HAAEKHOCTh HMH(OpPMAMHU TO KPUTEPHSIM, MPEATOKEHHBIM WIIH
c(hOopMyJIUPOBAHHBIM CAMOCTOSITETHHO.



KoMMyHHKATHBHbIE YHUBepCcaJbHbIE YUeOHbIE 1elCTBUA:

BOCIIPHHUMATh ¥ (POPMYJIMPOBATH CYXKJIEHHUS B COOTBETCTBHH C YCIIOBUSIMH U
IEISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U
NUCBMEHHBIX  TEKCTaX, [aBaTh TMOSCHEHHWs TIO XOAYy pCIICHHs  3ajadH,
KOMMEHTHUPOBATH NOJyYCHHBIN PE3YIIbTAT;

B XOJie OOCYXXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAE€MOW TEMBI,
poOIeMBI, periaeMoi 3a/1auu, BRICKA3bIBATh UJICH, HAIICJICHHBIC HA MTOUCK PEIICHMSI,
COTIOCTaBIIATh CBOM CYXJICHHUS C CYXICHHSIMH JPYTHX YYaCTHUKOB JHAJIOTa,
oOHapyXKHWBaTh pa3IM4YMe W CXOJCTBO TO3MIMH, B KOPpPEeKTHOH  Qopme
(GopMyIMPOBATh Pa3HOTIIACHS, CBOM BO3PAXKCHIS;

MPEICTaBIATh PE3YJIbTaThl PEIICHUs 3aJadyH, HKCICPUMEHTa, HCCIEIOBAHUA,
IPOEKTa, CaMOCTOSITENFHO BBHIOMpPATh (OpMAT BBICTYIICHUS C YYETOM 3a7ad
IIPE3EHTAIMN U OCOOCHHOCTEH ayTUTOPHUH;

MOHUMAaTh W HCIIOJIH30BaTh NPEHMYIECTBA KOMAaHIHOWM W WHIWUBUIYAITBHOU
paboThl TpPH pEIIeHHH Y4YeOHBIX MAaTeMAaTHYeCKUX 3ajad, MPUHUMATh IIeNb
COBMECTHOH JIEATEIBHOCTH, IUTAHUPOBATh OPTaHW3aIlMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUABI palbOT, JOrOBapHUBAThCS, OOCYXKIaTh MPOIECC U PEe3yiabTaT
paboThI, 00001IaTF MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPYNMOBBIX (opMax padoThl (0OCYXKIeHUs, OOMEH MHEHH,
«MO3TOBBIE TITYPMBD» U MHBIC); BBIIIOJHATH CBOIO YacTh PaOOTHI M KOOPJIUHUPOBATH
CBOM JICUCTBUS C JIPYTMMH WICHaMH KOMAaHJBI, OIICHUBATh KAa4eCTBO pe3yibTaTa U
KauyeCcTBO CBOETO BKJaJa B OOIMMN PE3yJIbTaT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
yYaCTHUKAMH B3aMMOICHCTBHSI.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe el CTBUA
Camoopranusanus:

BBISIBJISITh TPOOJIEMBI JUIsl PEHIEHUS B >KM3HEHHBIX M YUYEOHBIX CHUTYalMsX,
OpPUEHTHPOBATHCS B PA3IUYHBIX MOJXOAAX MPHUHATHS PEIIECHUN (MHIMBUIYAIBHOE,
TPYIIIOBOE);

CaMOCTOSITENIBHO COCTaBIISTh IIJIaH, AJITOPUTM pEIICHUs 3a/1a4M (MU €ro 4acTh),
BbIOMpATh CHOCOO peleHuss ¢ YYETOM HMEIOIMIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUIN ¢ yUETOM
HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

BJIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIA Mpoluecca M pe3ylibTrara

pellIeHrs] MaTeMaTHYECKOH 3aaui, CAMOMOTHBAIIMH U PeIICKCHH;



PEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TMPH PEIICHUU 3aa4H,
BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX 00CTOSITEIHCTB, HalIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJbTaTa IACATEIBPHOCTH ITOCTABICHHOW IMENd W
YCIIOBHSIM, OOBSICHATH NMPUYUHBI JOCTYDKCHHS WJIM HEIOCTHKCHUS IETH, HaXOIWUTh
OmKMOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAKATH SMOITUU TTPU U3YUCHUN MAaTEMATHICCKUX 00BEKTOB U (PAKTOB, JaBATh
HMOITMOHAJIBHYIO OIIEHKY PEIICHUS 3a/1a4u.

IHPEJMETHBIE PE3YJ/IBTATDBI

K xonny oOyuenust B 7 Kjaacce 0Oy4arOUMNCS MOMYYUT CIAEAYIOIIUE MPEIMETHBIE
pEe3yJIbTATHI:

Pacnio3naBaTh n3ydeHHbIE T€OMETPUUYECKUE (DUTYPBI, ONIPEACTATh UX B3aUMHOE
pacrojoxkeHue, nu3o0paxkaTb TreoMeTpuueckue (QUrypbl, BBITIOIHATH YEPTEKU IO
yCJHOBUIO 3a1auu. M3MepsATh JIMHEHbIE U YTJIOBBIE BEJIMYMHBL. Pemare 3agaun Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTh NPUKUIKY W OIEHKY JIMHEHMHBIX W YTJIOBBIX BEJIWYUH MPEIMETOB B
peaNbHOM JKHU3HHU, pPa3MEPOB TPHUPOAHBIX OOBEKTOB. Paznmmuarh pasmepbl ATHX
00BEKTOB IO TOPAJIKY BETUYNHBI.

CTpouTh 4epTekKHU K T€OMETPUUECKUM 3a/1a49aM.

[Tonmp30oBaThCd  MpHU3HAKAMU  PABEHCTBAa  TPEYTOJbHUKOB,  HCIIOJIb30BaTh
MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIIEHUU 3a/1au.

[IpoBOMTE JIOTMYECKHE PACCYXKIACHHUS C HCIOJIb30BAHUEM I'€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJIbHHUKOB,
CBOMCTBOM MEJIUAHBI, TPOBEIEHHON K TUIIOTEHY3€E MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
pEIICHNY TEOMETPUYECKUX 3a]1a4.

Onpenensats NapayiebHOCTh MPSIMbBIX C TIOMOIIIBIO YTJIOB, KOTOPBIE 00pa3yerT ¢
HUMH cekymas. Onpenensarb MNapajulebHOCTh MOPSIMBIX C MOMOINBIO PaBEHCTBA
PACCTOAHUN OT TOYEK OAHOM MPSMOM O TOYEK APYTOM MPSIMOU.

Pemiats 3amauun Ha KieTyaTtoi Oymare.

[IpoBOAUTH BHIYMCIEHUS U HAXOJUTh YUCIOBbIE U OYKBEHHbIC 3HAUCHUS YTJIOB
B T€OMETPUYECKUX 3a7a4aX C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB VYIJIOB, OOpa30BaHHBIX NIPU MEPECEUEHUU JBYX
napajyieIbHbIX MPSAMBIX CEKylIed. Pemars mpakTUYeCKUE 3aJaud Ha HaXOXKJICHUE
YTJIOB.

Brnaners mnonsitTuem reomerpuueckoro mecta Touek (I'MT). Omnpenensite
OMCCEeKTpHUCY yria U CEPEeIUHHBIN MEePIEeHIUKYISAP K OTPE3KYy KaK r€OMETPUUYECKUE



MmecTta Toyek. [lonp3oBaThecsl moHATHEM reomerpuyeckoro mecra touek (I'MT) npu
JI0Ka3aTeIbCTBE NT€OMETPUUYECKUX YTBEPKICHUN U IIPU PELICHUH 3a1a4.

®opMyIHpOBaTh OINPEACIICHUsT OKPYKHOCTM M Kpyra, XOpAbl U JIHaMeTpa
OKPY>KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMHU. YMETh JIOKAa3bIBATh U NPUMEHATH
9TU CBOWCTBA IIPHU PEIICHUU 3a/1a4.

Brnanerp NOHATHEM OIMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY)KHOCTH, YMETh
HaxoauTh e€ 1eHTp. JloKa3piBaTh M UCHOIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYIOJIbHUKA IEPECEKAalOTCsl B OJHOM TOYKE, U O TOM, YTO CEpPEIUHHBIC
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJbHUKA IIEPECEKAOTCs B OAHON TOUKE.

Bnagers moHsTHEM KacaTelbHOM K OKPY)KHOCTH, ITOJB30BaTbCA TEOPEMOMU O
NEPNEHINKYJIIPHOCTH KacaTeJIbHOW M paauyca, NPOBEAEHHOTO K TOYKE KAaCaHMS.
JIoKa3pIBaTh PABEHCTBO OTPE3KOB KACATENIBHBIX K OKPYKHOCTH, IPOBEAEHHBIX W3
OJITHOM TOYKH, U IPUMEHSATH ITO B PEUICHUU T€OMETPUYECKUX 3a4a4.

Jloka3piBaTh M NPUMEHATh MPOCTEHIINE TIE€OMETPUYECKUE HEPABEHCTBA,
IIOHUMATh UX IPAKTUYECKUN CMBICII.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE IOCTPOCHMS C IMOMOINBI LUPKYJIS U
JIMHEUKHU.

K koniy oOyuyenus B 8 kijiacce 00ydyarouuiics: MOTYYUT CIASAYIOUINE MPEAMETHBIC
pe3yabTaThI:

Pacno3HaBaTh  OCHOBHBIE  BHJBl  YETBIPEXYTOJBHUKOB, MX  DJIEMEHTHI,
M0JIb30BAThCS UX CBOWCTBAMM IMPHU PELICHHWH T'€OMETpUYECKUX 3anad. Pasnuuath
OPU3HAKU U CBOMCTBA MapajuiesiorpaMMa, poM0a 1 NpsIMOYTOJIbHUKA, TOKa3bIBATh UX
Y YBEPEHHO MPUMEHSTH IPU PELIEHUU T€OMETPUUECKUX 3a/au.

Hcnonb30BaTh CBOMCTBA TOYKHM IMEPECEYEHHUS] MEIMAH TPEyroJjbHUKA (LEHTpa
Macc) B PEIICHUH 3a/1a4.

BiiageTs noHsATHEM CpeIHEN JIMHUM TPEYTOJIBHUKA U TPANlClUH, IPUMEHATh UX
CBOMCTBa MpHU pELIEHUU reomMeTpuueckux 3anad. Mcnonb3oBats Teopemy Daneca u
TEOpEMY O NPONOPLHUOHAIBHBIX OTpe3Kax, MPUMEHATb MX JUI PEIICHHS
IPAKTUYECKUX 3a/]a4.

Pacnio3HaBaTh 1LEHTpaJbHO-CUMMETPUYHBIE (UIYypbl M UCIOJIb30BaTh UX
CBOMCTBA IIPU PELICHUU 3a]1a4.

Brnagerp mnoHATHUSAMH TMOAOOHS TpPEYTrONbHHUKOB, Kod(dduimenta momodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX TPEyTroJbHUKOB. IMeTh mpejicTaBieHue O
npeoOpa3oBaHuu Tom00us u 0 MmMoAoOHBIX (urypax. [lomp3oBaThcsi MpU3HAKAMU
nofo0us TPEyrojJbHUKOB NIPU pPEIIEHUH TeoMeTpuyecKux 3aaad. Jlokas3blBaTh U
IPUMEHATh OTHOLICHUS INPONOPLUOHAIBHOCTA B IPSIMOYIOJIBHBIX TPEYTOJIbHUKAX.
[IpumeHsaTh nogoOue B MPaKTUYECKUX 3a]1ayax.



BoiBomuTth W UCHONB30BaTh  MOpocTeiimue  QGopMylbl Uil IUIOMIAIH
TPEYroJIbHUKA, TapajuiesiorpaMMa, poM0a M Tpamnenuu. Berauciars (pa3audHbIMU
cnoco0aMu) IUJIOMIAQ[h TPEYroJbHUKA ¢  IUIOHIAAM MHOTOYTOJIbHBIX  (hUryp
(MoNB3ysCh, THAE€ HEOOXOAWMO, KalbKyJSITOPOM). 3HATh OTHOIIEHHE IUIOMIAACH
NOMOOHBIX (UIYp M NPUMEHATH NMpPU pelieHuu 3anad. [IpumeHsATh noyydeHHbIE
YMEHHSI B IPAKTHUECKUX 3a/lauax.

[Tonp3oBathest Teopemoii [ludaropa s pemieHUss TEOMETPHUECKUX U
npakTUdecKux 3anad. CTpOUTh MaTEMaTUYECKYI0 MOJENb B IPAKTUYECKUX 3aJayax,
CaMOCTOSITENIbHO JeNaTh YEPTEK U HAXOJUTh COOTBETCTBYIOLIUE JITUHBI.

Brnagets mnoHSATHEM BIHMCAHHOIO M LEHTPAJIbHOIO YyIja, yrjla MexXIy
KAacaTeJIbHOM M XOPAOW, ONHWCAHHOM M BIMCAHHOW OKPY)KHOCTH TPEYIOJIbHUKA M
YEeTBIPEXYTOJIbHUKA, IPUMEHSTh UX CBOMCTBA IIPU PELLICHNH 3a/1a4.

[IprMeHATh TOJIyYEHHBIE 3HAHHWS HAa MPAKTUKE — CTPOUTHh MaTEMaTHYECKHE
MOJENH IS 3a]1a4 PEAIbHOW KU3HU U NMPOBOJAUTH COOTBETCTBYIOIIUE BBIYUCIICHUS C
OpUMEHEHHEM Tono0us Y TPUTOHOMETpHH (MOJB3YACh, TA€ HEO0OXOIUMO,
KIbKYJISITOPOM).

K xonny oOyuenust B 9 kiaacce 00yyaromuics MOIYYUT CIAEAYIOIIUE MPEIMETHBIE
pPEe3yJIbTaTHI:

3HaTh TPUTOHOMETpUUYECKHE (YHKIIMH OCTPBHIX YIJIOB, YMETh HAXOJUTh C HX
MOMOIIBIO PA3IMYHBIE JJIEMEHTHl MPSMOYTOJIBHOIO TPEYTroJbHUKA («pEellIeHue
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIBIO KaIbKYJISTOPA) JJIUHBI U
YTJIBIL JJ1s1 HETAOJIMUHBIX 3HAYCHUM.

[Tonw3oBaThesa GopMysaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECCTBOM JUII HAXOXJICHUS COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMHU
BEJIIMYMHAMM.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, MPUMEHSTh WX IS
HAXOXKJICHUSI Pa3JIMUHBIX AJIEMEHTOB TPEYTrOJIbHUKA («pEIICHUE TPEYyTroJbHUKOBY),
IpU PELUICHUM TEOMETPUYECKHX 3a1ad. [IpUMEHATh IOJIy4YeHHbIC 3HaHUS IIpU
PEILICHUY MMPAKTUYECKUX 3a7a4.

[IprMeHSATh TPUTOHOMETPHUIO B 33/1a4ax HA HAXO0XKACHUE IUIOAH, BBIBOJUTH U
BJIQJIETh TPUTOHOMETpUYECKUMU (opMynamMu g IUIOMIAJAM  TPEYTOJbHUKA,
napayjieniorpaMma, pom0a, Tparenuu, BEIBOAUTh U MPUMEHATh dopmyny ['epoHa u
dbopMyITy JUIs TUIOIIAINA BBITYKIIOTO YEThIPEXYTOIBHUKA.

HNwmets npeacTaBiieHue 0 TOMOTETUH, IPUMEHSTh B TPAKTUYECKUX CUTYALUSX.

Hcnons3oBatk Teopembl UeBbl 1 MeHenas pu peleHuu 3a1ay.

Hcnonp30BaTh TeOpeMbl O BIMCAHHBIX YyIVIAX, YIVIaX MEXAYy XOpAaMu
(CeKylIMMHU) U yrie MEXy KacaTeIbHOW U XOPAOW NP PEIICHUU IeOMETPUUYECKUX



3amad. Jlokas3plBaTh M NPUMEHATH TEOPEMBI O IPOU3BEACHUM OTPE3KOB XOPHA, O
IIPOU3BEICHUH OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

Brnagets noHsTHEM KOOpAMHAT HA IUNIOCKOCTH, padOTaTh C ypaBHEHHUEM IMPSAMOI
Ha TUIOCKOCTU. BrageTh MOHATUAMH YIJIOBOTO KO3 duiimeHTa u cBOOOIHOIO WIEHA,
NOHUMAaTh WX TEOMETPUYECKHH CMBICII M CBA3b YIVIOBOTO Ko3(duuueHTa ¢
BO3pacTaHWEM © YyObIBaHMEM JHHEWHOW GyHKIUA. YMETh peniarb METOJA0M
KOOpPAMHAT 3aJa4yM, CBS3aHHBIE C IAPAJUICIIBHOCTBIO W NEPHEHAUKYISIPHOCTHIO
IIPSIMBIX, [IEPECECUEHUEM NIPSMBIX, HAXOKICHUEM TOUEK IIEPECECUECHUS.

BelBOIUT, ¥ BIAJETh YPaBHEHHEM OKpPYXHOCTH. lcmonp30BaTe MeETOX
KOOPAMHAT JUIsl HAaXOXXJICHUS IIEPECEYECHUM OKPYXKHOCTENM U mpsaMbIX. Briaaers
dopMmynaMu paccTOSHUS OT TOYKH JO MPSMOW, IUIOMAAM MapajuieorpaMMa B
KOOpAMHATAaX, UMETh MOHATHE 00 OpUEeHTUpOBaHHOW IuIomanu. Ilonb30BaThes
METOJIOM KOOpPJMHAT Ha IUIOCKOCTH, IPUMEHATh €r0 IPHU PELICHUH I'€OMETPUYECKUX
M IpaKkTHYEeCKWMX 3anad. [IpuMeHsTp MeTon  KOOpIMHAT B IPAKTHKO-
OPHUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Biiagete mnoHsTHMEM BEKTOpa. YMETh CKIJIAJbIBaTh M BBIUATATHh BEKTOPHI,
YMHOXKaTh Ha YHCJIO, BIAJCTh IPABWIAMU TpPEYrOJbHUKA W IapajljlesorpaMma.
Brnanerp nmpakTHUYECKMMHM WHTEPIPETALUSIMU BEKTOPOB. YBEPEHHO IIOJIb30BATHCS
KOOpJIMHAaTaMU BEKTOpa. BiageTe CloXeHWeM U BBIYMTAHUEM  BEKTOPOB,
YMHOXEHHAEM BEKTOpPA Ha YUCJIO B KOOPAMHATAX.

Nwmets npexncraBienue o O6asuce (Ha miockocTu). PackiaablBaTh BEKTOPHI 1O
O6asucy. PackimagpiBaTh BEKTOPHl CHJI € TOMOUIbIO  IMPOCHUUPOBAaHUSA U
TPUTOHOMETPUUYECKUX  COOTHOWIEHHH. [IpUMEHATH TONydYeHHBIC 3HAHUSA B
npocTedInX PU3NYECKHUX 3a/1ayax.

Brnanerp noOHATHEM CKalXspHOTO NPOU3BENCHUS BEKTOPOB, IIOHHMATh €ro
IF€OMETPUYECKUM CMBICII U YBEPEHHO I0JIb30BATHCS €r0 BBIPAKEHUEM B JIEKapPTOBBIX
KOOpAMHATax. 3HaTh JUCTPUOYTUBHOCTh CKAJSIPHOTO NMPOU3BEICHUSI U €r0 CBA3b C
npoeupoBaHueM. I IpuMeHATh cKansipHOE MPOU3BEACHUE BEKTOPOB JIJIsI HAXOXKIACHHUS
JUIMH W YyIoB. Pemars reoMeTpudyeckue 3aauv C IIOMOLIBIO  CKAJSIPHOTO
npousBeneHusA.  Mcnosb30BaTh  CKASIPHOE  NPOM3BENECHUE  BEKTOPOB B
anreOpanyeckux U GU3NUYECKUX 3a7a4dax.

Biiagete NOHATHUSMH MPaBUIBHOTO MHOTOYTOJBHHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI IyT'M OKPY>KHOCTH M PaJUaHHOM MEphl yIJla, BBIUMCIATH IUIOAAbL Kpyra H
ero yacted. [loHnmmare cmbicn uyucna m. [IpUMEHSATH MOTyYEHHBIE YMEHHS IIPU
pElIEHNH MPAaKTHYECKUX 3a]ady. 3HaTh HMCTOPUYECKUE CBEACHHUS 00 H3MEpEeHUHU
JUIMHBI OKPY’KHOCTH U IUIOIIA/INA KpyTa.

Nwmets npeacraBienne o npeoOpa3zoBaHUM INIOCKOCTH, O IBWKeHUsAX. Haxoauts
OCH, LIEHTPbl CUMMETpPUU (UTyp, LEHTPHl MOBOPOTA, HAXOAUTH KOMIIO3ULIUU



npocTedmux mnpeodpa3oBaHuil. [IpuMEHSATh NBMKEHUS IJIOCKOCTH TPHU PEHICHUU
r€OMETPUYECKUX 3a/]a4.

IIpuMeHATh TOJly4YEHHBIC 3HAHUSA Ha IPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJIENIN JJIs1 33]]a4 PeabHOU KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIUYUCIICHHUS C
OPUMEHEHUEM TIOJ00MSI W TPUTOHOMETPUYECKUX (QYHKUMH (MOJB3ysACh, TJE
HE0OXO0IMMO, KAJIBKYJISITOPOM).

TEMATHYECKOE INTAHUPOBAHUE IPEJMETA «I'EOMETPUS» HA
YIJYBJEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

7 KIIACC
KouanuecTBo JJIeKTPOHHBbIE
No 1/ HanMeHnoBaHue pa3ie/ioB U TeM 4acoB (uu¢posBbIe)
e n/n
NpPOorpaMMbl o0pa3oBaTe/bHbIC

Bcero
pecypcbl

Hauana reomerpuu. [Ipocreiimme
1 reoMeTpruecKue GUrypsl 1 UX CBOMCTBA. 28
H3mepeHne reoMeTpuyecKuX BEITNINH

2 TpeyronbHUKH 19

3 [TapannensHocth. CymMa yriioB 15
MHOTOYTOJIbHUKA
[TpsiMOyTONBHBIE TPEYTOILHUKH

) I'eomeTprueckue HepaBeHCTBA
OxpyxHOCTb. [ 'eoMeTpuueckue Mmecra

6 To4eK. [locTpoeHus ¢ MOMOIIBIO ITUPKYJIS 18
U JIMHEUKH

7 [ToBTOpEHME, O606H1€HI:IG, 10
CHCTEMaTH3alus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102

ITPOI'PAMME



8 KUIACC

KoindecTtBo  DJIeKTPOHHBIE
No /it HaumeHoBaHme pa3/iesioB U TeM 4acoB (undposbie)
NMPOrpamMmbl o0pa3oBaTejbHbIE
Bcero pecypeb
YeThIpEXyroabHUKN 22
IMomobue 16
[Tnomane 16
4 Teopema [Iudaropa u Hauana 18
TPUTOHOMETPHHU
5 VYTIIBI ¥ Y4eTBIPEXYTOBHUKH, CBSI3aHHBIC C 20
OKPYKHOCTBIO
6 [ToBTOpCHME, 06o6meHI:Ie, 10
cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102
[MTPOIT'PAMME
9 KJIACC
KoanuyectBo  JieKTpOHHBIE
No 11/ HaumeHoBaHue pa3ieioB U TeM 4acoB (undposbie)
MPOrpaMMbl o0pa3oBaTejbHbIE
Bcero pecypeI
1 Pemenue TpeyroiabHIUKOB 22
2 [TogoOue TpeyroJbHUKOB 12
3 MeTto KOOpAHHAT 10
4 Bekropsr 20
5 JlivHa OKpY>KHOCTH U IJIOLIA/Ab KpyTa 16
6 JIBYOKEHUS TITIOCKOCTH 10
7 [ToBTOpeHME, 06001IEHNE, 12

CUCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



COAEPXKXAHME YYEBHOI'O IPE/IMETA
ITPOT'PAMMUBI YYEBHOI'O KYPCA «BEPOATHOCTD n
CTATUCTHUKA» HA YPOBHE OCHOBHOTI'O OBILIEI'O
OBPA3OBAHUA

7 KIIACC

[IpencraBnenre NaHHBIX B BUJE TAOIUI, AUarpamm, rpa@uKkoB. 3anoJHEHHUE
Ta0JNIl, YTEHHEe ¥ TOCTPOCHUE JuarpaMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyTOBbIX). UTeHue rpauKkoB peanbHbIX MpoleccoB. M3pneuenne undopmanuu us3
JyarpamMM Y TaOJIull, UCIIOIb30BaHUE U UHTEPIIPETAlIUsl TaHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpenHee apupMeTHYecKoe, MeauaHa, pa3max,
HaumOoJIbIlIee W HAaWMEHbIEe 3HA4YCHHs] HAOOpa YHUCIIOBBIX JaHHBIX. [Ipumepsi
CIIy4alHOM U3MEHYUBOCTH.

Cry4aliHblil SKCIIEpUMEHT (OIBIT) M cliydaliHoe coObiTHe. BeposTHOCTh U
yacToTa. Poiab ManoBepOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITUI B MPUPOJIE
U B oOmiecTtBe. MoHeTa U UrpajibHas KOCTh B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmua, pedbpo. Crenenp BepmuHbl. Yucno pédep u cymmapHas
creneHb BepiuH. [IpencraBinenue o cBsizHocTu rpada. Llenu u nwmkisl. Ilytu B
rpadax. O6xon rpada (visiepoB myTh). lIpencraBieHue 00 OpPHUEHTHPOBAHHOM
rpade. Pemenue 3aay ¢ mnoMonibo rpados.

8 KUIACC

[IpencraBieHne JaHHBIX B BUE TaOIML], 1UarpamMmm, rpa)ukoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXECTBO. Omnepauud Haj
MHO’KECTBaMU: O0ObEIUHEHME, IepeceueHue, aomnosHeHue. CBoiicTBa omnepauui
HaJ, MHOXKECTBAMM: IIEPEMECTHUTEIIBHOE, COYETATENIBHOE, PACIPEIEIUTENIBHOE,
BKIIIOYeHMs. Mcmonb30BaHMe TIpapUUecKOro MNpPEICTaBICHUS MHOXKECTB s
OIMCAHMSI PEaJIbHBIX MTPOLIECCOB U ABJICHHI, IPU PELLIEHUH 3a/1a4.

W3mepenne paccerBaHMs JaHHBIX. J(Mcrepcus U CTaHIAPTHOE OTKIOHEHUE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccenBaHusl.

DneMeHTapHble COOBITHS  CiiydailHoro ombita. CiiydaliHble COOBITHS.
BepostHoct  coObIThii. OnbITBl ¢ PaBHOBO3MOKHBIMU  3JI€MEHTapHBIMU
coObiTusiMu. CitydaiiHbiil BBIOOp. CBSI3b MEX1Yy MaJOBEPOSTHBIMU M MPAKTUUYECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa [I€pEBbEB: E€AUHCTBEHHOCTh IYTH, CYIIECTBOBAHHE
BUCSYEN BEPIIMHBI, CBA3b MEXIY YMUCIOM BepIIMH M uucioMm pédep. [IpaBuio
yMHOeHHUs. Penienne 3aaa4u ¢ momolsto rpagos.



[IpotuBononoxueie coObiTuA. Juarpamma Oinepa. OObenuHeHHe U
nepeceyeHne  coObiTuil. HecoBmecTHpie  coObiTus. dopmyrna  criokeHus
BEPOATHOCTEU. YCJIOBHAsi BEpOATHOCTh. [IpaBuiio ymHOXeHus. HesaBucumsblie
cobpitus. IlpencraBienne skcnepuMeHTa B BHJAE JepeBa. PemieHue 3agady Ha
HaxO0XJICHUE BEPOSATHOCTEHW C MOMOIIBIO JEPEBA CIy4YaHOTO JKCIEPUMEHTA,
nuarpamm Jitiepa.

9 KUIIACC

[IpencraBienne maHHBIX B BUAe TaOmuI, JAuarpamMm, TpaduKos,
WHTEpIpEeTalus JaHHBIX. YTeHHEe U MOCTpOeHUE TadJull, AUarpaMmM, rpaduKkoB 1Mo
peanbHbIM JTAHHBIM.

[lepectanoBku u (aktopuan. CouyeTaHuss U YUCIO COUYETaHUM. TpEeyroibHUK
[Tackans. Pemenue 3a1a4 ¢ UCMOJIb30BaHUEM KOMOMHATOPUKHU.

['eomerpuueckass BeposATHOCTh. CiydailHbId BBIOOp TOYKM W3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 JYyTH OKPYKHOCTH.

HcnbiTanne. Ycnex u Heygaya. Cepusi UCHOBITAHHM 10 TEPBOTO ycCIexa.
Cepust ucnbiTanuii bepHymnu. BeposTHocTH CcOOBITMII B CEpUM  HUCTIBITAHUIN
bepnymm.

CnyyaiiHasg BeJNMYMHA W pacOpeliesieHHe BEepOoATHOCTEeW. MaremaTudyeckoe
oXugaHue W gaucnepcust. IIpuMepsl  MaTeMarM4ecKoro - OXKUIAHUS KAk
TEOPETUYECKOTO CPEJHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaTHUuecKOoe OXKUJAaHHUE U
JUACHEPCUA CIyYaWHOW BEJIMYMHBI «YHCIO YCIEXOB B CEPUM HCIBITAHHUI
bepnyum».

[Tonsatue o 3akoHe OoNbIIKMX yKcel. M3MepeHue BepOATHOCTEW C MOMOIIBIO
4acTOT. Posib 1 3HaueHME 3aKOHA OOJIBIITNX YHCEN B IPUPOJIE U OOIIECTRE.



IIJTAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMUBI
YYEBHOI'O KYPCA «BEPOATHOCTDb N CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHHUS IPOrpaMMbl  y4yeOHOro  Kypca
«BepoATHOCTh U CTAaTUCTHKA» XapaKTepU3YIOTC:

1) naTrpuoTHYEeCKOE BOCIIMTAHME:

IIPOSIBJICHHMEM MHTEpeca K MPOLIOMY M HACTOSIIEMY POCCUNCKOW MaTEMaTUKH,
LEHHOCTHBIM OTHOILIEHUEM K JIOCTHKEHHUSAM POCCHUUCKUX MATEMATUKOB U POCCUNCKON
MaTEMaTUYECKON HIKOJIbI, K MCIOJb30BaHUIO 3TUX JAOCTUKEHUN B JAPYTMX HayKax U
MPUKJIATHBIX cepax;

2) rpakIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIMOJHEHUIO O0S3aHHOCTEM TpaKJaHWHA U pealid3alliu €ro
paB, MPEACTABIECHUEM O MAaTEMATUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS Pa3IMYHbIX
CTPYKTYp, SBJICHUW, NPOUEAYp TpakIaHCKOro oOIecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXKIEHUIO 3TUYECKHX MpoOJeM, CBA3aHHBIX C
OPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUH HAayKH, OCO3HAHHEM Ba)XXHOCTH
MOPaJIbHO-3THYECKUX ITPUHIUIIOB B ACSITEIBHOCTH YYEHOTIO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE Y4YacTUE€ B pELIEHUU MPAKTHUYECKUX 3aJad
MaTEMaTUYECKOM HAMNpaBIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMATHYECKOIO
oOpa3oBaHUs Ha MPOTSHKEHUM BCEW KU3HU JJIA YCHEMHON mNpodecCuoHaIbHON
NESTEIbHOCTY W pa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
NOCTPOEHUEM HHAMBUAYAIBHON TPAEKTOPUU OOpAa30BaHUs U >KU3HEHHBIX IUIAHOB C
y4€TOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTH4ecKoe BOCTIUTAHUE:

CIOCOOHOCTBIO K  3MOLMOHAIBHOMY M  3CTETHUYECKOMY  BOCIHPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, pacCyKICHUH, yMEHHIO BUAETbH
MaTEMaTUYECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IOpEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS UEJIOBEKa, MPHUPOJABI U
oOmiecTBa, MOHMMAHUEM MAaTEMaTHMUECKOM HayKu Kak c¢epbl 4YelOoBEeYeCKOU
NEeSTENbHOCTH, 3TANoOB €€ pPa3BUTHUA M 3HAYMMOCTH ISl Pa3BUTHs LMBUIIM3ALINH,
OBJIAJICHUEM S3BIKOM MAaTEMaTHUKH W MaTEMaTUYECKON KYyJIbTYpOW KakK CpPEICTBOM
NO3HAHUSA MHpaA, OBJAJACHUEM NPOCTEUINMMH HAaBBIKAMU HCCIEA0BATEIBCKOM
NEATENBHOCTH;



6) ¢usuyeckoe BocnuUTaHHe, (POPMHUPOBAHHE KYJIbTYPbI 3A0POBbS H
IMOIMOHAJIBHOIO 0JIaronoJay4ns:

TFOTOBHOCTBIO IIPUMEHATH MaTeMaTHYECKHME 3HAHUSA B MHTEPECax CBOETO
30pOBbsl,  BEIEHMSI  3J0pOBOro  oOpa3a  KU3HM  (30pOBOE  MUTaHME,
cOQJIaHCUPOBAHHBII  pEXUM 3aHATHA W  OTIbIXa, peryispHas (undeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKAa PeQIIEKCHH, IPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOro K€ MpaBa Ipyroro 4ejoBeKa;

7) 3K0JIOTMYECKOe BOCIIMTAHHE:

OpHEHTallMEed HA NMPUMEHEHUE MAaTEMaTUYECKUX 3HAHWMM JUIS pelIeHUs 3a/1ad B
00J1aCTH COXPAHHOCTH OKPY>KaIOIIEH Cpe/ibl, INTAHUPOBAHUS MTOCTYNKOB U OLEHKH UX
BO3MOKHBIX TIOCTCACTBUN MJSl OKPY’KaIOIIEH CpeAbl, OCO3HAHHEM TJ100aIbHOTO
XapakTepa 3KOJOTMYEeCKUX MpoOieM U MyTel X peleHus;

8) agmanTranusi K M3MEHAIIHUMCH YCJIOBHUAM COLHUAJBHOM W NPHUPOIHOM
cpeabl:

TFOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBHUSIX HEONPENEIEHHOCTH, IOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 NPAKTUYECKYIO JNEATEIbHOCTb, B TOM YHUCIIE
YMEHME YUUTHCS Y IPYIHX JIOJEH, MpuoOpeTaTh B COBMECTHOM AEATEIbHOCTH HOBBIE
3HAHMS, HABBIKK U KOMIIETEHIIMU U3 OMbITA IPYTUX;

HEOOXOAUMOCTBIO B  (OPMUPOBAHMM HOBBIX 3HaHUM, B TOM 4YHUCIE
GbopMyIMpOBaTh UAECH, NOHITHUS, TUNOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM UYHCIIE
paHee  HEW3BECTHBIX, OCO3HaBaTh JAe(PUIMUTHI  COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPeOYIOLIUMH KOHTPMEpP, KOPPEKTUPOBATh MNPUHUMAEMbIE
pemeHuss U JAeHCTBUSA, (POPMYJIMpPOBAaTH M OLEHUBATH PHUCKA M IOCJIEACTBHUS,
(GbopMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHUBEPCAIbHbIE YUeOHbIe 1elicTBUS

ba3oBble jjornueckue aeiicTBUA:

e BBIABIKITH M XapaKTEpU30BaTh CYIIECTBEHHBIE IMPU3HAKH MAaTEMATHYECKUX
OOBEKTOB, TIOHATUN, OTHOUICHHM MEXIy MOHATUAMH, (QOPMYIUPOBATH
ONpENENICHUs]  IIOHATHM,  YCTAHABIMBATH  CYIIECTBEHHBIM  IIPU3HAK
KJacCU(UKAllMU, OCHOBaHUSA JUIsi OOOOLIEHUS U CpPaBHEHUS, KpPUTEPUU
IIPOBOAMMOTO aHAJIN3a;

e BOCHOpUHHUMATH,  (OPMyIHpPOBaTH M  NPeoOpa3oBBIBATH  CYXKICHHUSA:
yTBEpAUTENbHbIE M OTpULATENbHbIE, €IWHUYHbIE, YaCTHbIE M OOUIHeE,
YCIIOBHBIE;



BBISIBIISAITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aHUMOCBSI3U M MPOTUBOPEUMS
B (paxkTax, JaHHBIX, HAOMIOJEHUSIX M YTBEPXKICHUSX, NpeuiaraTb KpUTEpUU
U1 BBISIBJIEHHSI 3aKOHOMEPHOCTEHN U IPOTUBOPEUNH;

JIeNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3dupaTh J0Ka3aTelbCTBA MATEMAaTHUECKUX YTBEPXKIACHUM (TpsMble U OT
MPOTUBHOT0), TPOBOJUTH CAMOCTOSTEIBHO HECJOKHBIE JI0KA3aTEIbCTBA
MaTeMaTU4ecKux (pakToOB, BHICTPAUBATh apryMEHTAIIUIO, IPUBOAUTH IPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh croco0 pelleHus y4yeOHOM 3agauu  (CpaBHHMBATh HECKOJIBKO
BapHMAHTOB pEIICHHSA, BBHIOMpPATh HanmOoJee NOAXOMIMMNA C  Y4ETOM
CaMOCTOATEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciea0BarTe/IbCKue J1eiCTBUA.

UCTIOJb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUN HWHCTPYMEHT TO3HAHUS,
dopMynupoBaTh BOMPOCH], (UKCHPYIOIIHE MPOTHBOpPEUHE, MpoOIeMy,
CaMOCTOSITENIbHO yCTaHABIUBATh UCKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIIMIO, MHEHHE;

NPOBOAUTH TIO CAMOCTOSITENIFHO COCTAaBICHHOMY IUIaHY  HECIOXHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAaHHE IO YCTAHOBJICHHIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 00BbEKTA, 3aBUCUMOCTEN OOBEKTOB MEXKY COOO0I;
CaMOCTOSITENFHO (HOpMYIHpPOBaTh OOOOIIECHUS W BBIBOABI MO PE3yJIbTaTaM
NpOBEAEHHOIO HAONIOACHUS, WCCIIEIOBaHMUs, OLIEHWBATh JIOCTOBEPHOCTH
MOJYYECHHBIX Pe3yJIbTaTOB, BEIBOJAOB M 000OIICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE Tpollecca, a TaKKE BBIABUTATh
MPEITOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIOBHSX.

Pabora ¢ nundpopmaunmeii:

BBISIBJISITh  HEJIOCTATOYHOCTh W HM30BITOYHOCTh HMHGPOpPMAILIMH, JIaHHBIX,
HEOOXOIUMBIX JIJIsl PEILICHUs 3a7a4H;

BBIOMpATh, AHAJU3UPOBATh, CHUCTEMATU3UPOBATh W  HUHTEPHPETUPOBATH
MH(GOPMALIMIO Pa3IMYHbIX BUIOB U (OPM IIpEICTaBICHHUS;

BBIOMpaTh (opMy MpeACTaBiICHUS HMHPOPMALMM W  WUIKOCTPUPOBATH
pemraemMbie  3aJadd  CXE€MaMM, JUarpaMMamu, WHOW TrpaduKoi © HX
KOMOHMHAIIUSIMU,

OLICHUBATh HAJEXKHOCTb HWHGOPMAIMU [0 KPUTEPUSIM, MPEIIOKEHHBIM
YUHUTENIEM WU CHOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KoMmyHnKkaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIpPUHUMATD U (1)OpMy.TII/Ip0BaTI> CYXKACHUA B COOTBCTCTBHUU C YCIIOBUAMU U
OeJIAMHA O6HICHI/I$I, SICHO, TOYHO, I'PaMOTHO BLIpa)XaTb CBOIO TOYKY 3pPCHHA B



YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS IO XOJIy PpEeIIeHUs
3aJla4yi, KOMMEHTHUPOBATh MOJYyUYECHHBIN pe3yJIbTaT;

B X0J/ie¢ OOCYKJIeHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOH TEMBlI,
npoOJIeMbl, pemaeMoi 3ajJaud, BHICKA3bIBaTh WJEH, HAICJICHHbIE Ha TOWCK
pEIICHMS, COTIOCTABIATh CBOU CYXKIICHUS C CYXACHUSAMHU APYTHX YYACTHHUKOB
auanora, OOHApYXUBAaTh pa3IMuM€ W CXOJICTBO MO3UIMI, B KOPPEKTHOM
dbopme popmMyHpoBaTH Pa3HOTIACHS, CBOU BO3PAKCHMUS;

NPEICTaBIATh PE3YyJbTaThl PEIICHUs 3a/1aud, HKCIIEPUMEHTA, HUCCICAOBAHMUS,
IPOEKTa, CaMOCTOSITEJIbHO BHIOMpaTh (OopMaT BBICTYIUICHUS C YUETOM 3aj]ad
Npe3eHTali U 0COOEHHOCTEN ayIMTOPHUH;

MOHUMATh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUIYAITHLHON
paboThI PU PEIICHUH YUYEOHBIX MATEMATHYECKUX 3a71aY;

OpPUHUMATh 1€Jb COBMECTHOM JI€ATEeNbHOCTH, IUIAHUPOBATH OPraHU3alLUIo
COBMECTHOM paboThl, paclpeaensiTh BUIbl padoT, JOTOBApUBATHCA, 00CYKIATh
MPOIIECC U PE3YNbTAT PaOOTHI, 0000IaTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBLIX (hopmax paboTel (00CykaeHHS, 0OMEH MHEHHSIMH,
MO3rOBbI€ IITYPMbl U JIpYTW€), BBINOJHITH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBHS C JAPYTMMH 4YICHAMH KOMAaHJbI, OIICHHBATh
KauyecTBO CBOET0 BKJaJa B  OOMUH  MOPOAYKT MO  KPUTEPUSIM,
c(hOpMyTUPOBAHHBIM YYACTHHKAMHU B3aUMOJICHCTBHSI.

PeryisiTuBHBIE YHMBepCcaJbHbIe Y4eOHbIe NeiCTBUA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IIJIaH, aJrOPUTM pelIeHus 3ajadd (WIh ero
4acThb), BbIOMpaTh CHOCOO pEIHIeHHS € YYETOM HMEIOIIHUXCA PECypcoB M
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATHh BApUAHTHI
pelieHuii ¢ yuéToM HOBOM MH(pOpMaIUu.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN NHTENJIEKT:

BJIQJIETh CIOCOOaMU CaMOIPOBEPKH, CAMOKOHTPOJISI MpoIecca U pesyibTaTa
peuIeHrs MaTeEMaTHIECKOM 3a/1auu;

MPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IMPU PEUICHUU 33/1a4H,
BHOCHUTh KOPPEKTHUBBHI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTAaTa JEATEIBHOCTH IOCTABICHHON LENU U
YCJIOBUSAM, OOBSACHITh TPUUYUHBI JOCTHXKCHUS WM HEIOCTKECHHS 1IEJH,
HaxXOJUTh OIHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATDBI



K konmy oOyuenus B 7 KJjacce OOydYalOMIMICS TMOJXYYUT CIEAYIOIINE
peIMETHbIE PE3YyJIbTATHI:

Yurarb wuH(OpMALMIO, MNPEACTAaBICHHYI0 B Ta0iMIaX, Ha JAMarpammax,
OpEACTaBIATh JaHHBIE B BHAE TaONMUI,, CTPOUTH JAMArpaMMbl (CTOJIOMKOBBIC
(cronbuaTeie) U KPyroBbI€) MO MacCUBaM 3HAYCHUH.

OnuceiBaTh M HUHTEPIPETUPOBATH  pEAIbHBIE  YHCIIOBBIE  JIAHHBIE,
Ipe/CTaBlICHHbIE B TA0JIMIIAX, HA IUarpaMmax, rpapukax.

Hcnons3oBaTh M1 ONHMCAHMS JAHHBIX CTAaTUCTHYECKUE XapaKTEPUCTUKHU:
cpenHee apupMeTHUecKoe, MeiMana, HauOoIbllee U HaMMEHbIIIee 3HaUeHUs, pa3Max.

NmMeTs mnpencraBiieHHME O CIIydyalHOM M3MEHUYMBOCTM Ha IMPUMEpPAX IIEH,
(¢u3nyeckux BEIMYMH, AHTPOIOMETPUYECKUX JaHHBIX, MUMETb NPEJCTABICHUE O
CTaTUCTUYECKON YCTOUYHUBOCTH.

K konmy oOydenuss B 8 kiacce oOydYaromuiicss MOMYYUT CIIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb u mpeoOpa3oBbIBaTh HMH(POpPMAIUIO, MPEICTABICHHYI0 B BUJE
Tabyull, Auarpamm, rpaukoB, MPEJCTaBIATh JaHHbIE B BHJE TaOJUILl, JUarpamw,
rpaduKoB.

OnuceiBaTh JaHHBIE C TOMOIIBIO CTAaTHCTHYECKUX IOKa3aTeieil: CpeaHHuX
3HAYEHUN U Mep paccenBaHus (pa3max, JUCIEPCUS U CTAHIAPTHOE OTKIOHEHUE).

HaxonuTth 4acTOTHI YMCIOBBIX 3HAYEHUN W YaCTOThHI COOBITHIA, B TOM YUCIE TIO
pe3yJibTaTamM U3MEPEHUN U HAOII0ICHUM.

HaxonuThe BEpOSTHOCTH CIIy4allHBIX COOBITUH B OIBITax, 3Hasi BEPOSITHOCTU
AJIEeMEHTapHbIX COOBITUH, B TOM YHCIE B OMNbITaX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUAMHU.

Hcnonp3oBaTh rpapuueckue MOJENH: JEPeBO CIy4yailHOrOo HSKCIEpHUMEHTa,
qyarpamMMbl DWJiepa, YuciIoBas mpsmas.

OnepupoBaTh NOHITHSIMU: MHOXECTBO, ITOJIMHOXECTBO, BBINOJHATH ONEpalun
HaJ MHOXECTBaMH: OOBEAMHEHUE, I[EepeceueHue, JAOMOJHEHUE, TMePeYHCIIATh
3JIEMEHTBI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduueckoe mpeAcTaBiIeHUe MHOXKECTB U CBS3EH MEXKIY HUMU
JUISL OTIMCAHMS TIPOLIECCOB U SIBJICHHM, B TOM YMCJIE MPU PEIICHUH 337a4 U3 JPYrux
y4€OHBIX NMPEAMETOB U KYypPCOB.

K xonmy oOyuenus B 9 kJjacce o0OydaOmMICS TMONXYYUT CIEAYIOIIHE
PEIMETHBIE PE3YJIbTATHI:

W3Bnekats U npeoOpa3oBbIBaTh MH()OPMALINIO, NPEACTABICHHYIO B Pa3INYHbIX
UCTOYHMKAX B BUJE TaONMIl, TUarpamm, rpadukoB, NPEJCTaBIsATh JAaHHbIE B BHJIE
TaOJINLL, JUarpaMm, rpapuKoB.



Pemarp 3amaun opraHM30BaHHBIM NEpeOOpPOM BApUAHTOB, a TakKXke C
UCIOJIb30BaHUEM KOMOWHATOPHBIX IPABUJI U METOOB.

Hcnonp30BaTh ONMCATENBHBIE XApPaKTEPUCTUKUA JJII MACCHUBOB YMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNE 3HAYEHUSI U MEPBI PACCENBAHUSI.

HaxonuTh 4acToThl 3HAUYEHWH M YacCTOTHl COOBITHS, B TOM YHCIE MOJIb3YSAChH
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

HaxoauTh BEpOSTHOCTH CIly4alHBIX COOBITHH B W3YYCHHBIX ONBITAX, B TOM
quciie B OMNbITaX C PaBHOBO3MOXXHBIMHU JJIEMEHTAPHBIMH COOBITHUSIMH, B CEpHUSX
UCIIBITAHM 10 IIEPBOTO yCIleXa, B CEpUAX UCIBITAaHUN bepHyium.

HNMeTs 1mpeacraBieHHE O CIy4YaMHOM BEJIMYMHE W O paclpelesICHUuU
BEPOSATHOCTEHN.

HNmerr mnpeacraBieHne O 3aKoHE OOJBIIMX YHCEN Kak O IPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YHCEN B
OpUpOJE U OOILIECTBE.

TEMATUYECKOE IINIAHUPOBAHHUE IIPOT'PAMMBI YYEBHOI'O
KYPCA «BEPOATHOCTD UMW CTATUCTHUKA» HA YPOBHE
OCHOBHOT'O OBIIET'O OBPA3OBAHUA

7 KJIACC
Kouan4ectBo DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ie/ioB U TeM 4acoB (un¢posbie)
) NMPorpamMmbl o0pa3oBaTejibHbIE
Bcero
pecypchl
but6mmoreka [JOK
L Tpe/icTaBIERHe MAMHET ! https://m.eds00.ru/7f415fdc
bubnmoreka [JOK
2
Onwcarenpias CTaTHCTHKA 8 https://m.edsoo.ru/7f415fdc
3 Cny4JaiiHasi ”3BMEHYHUBOCTD 6 bubmorera [JOK
i https://m.edso0.ru/7f415fdc
bu6mmorexa [IOK
4 B 4
BE/ICHHE B TCOPHIO Ipagos https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB 1 yacToTa CIIy4aitHOro 4 bubnnorexa [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
6 O06o0011eHne, cucTeMaTu3aus 5 bubnmnoreka [JOK

3HAHUHN https://m.edsoo.ru/7f415fdc
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8 KUIACC

Kosn4yecTBo DJIeKTPOHHbIE
No n/nt HaumeHoBaHMe pa3/iejioB M TEM  4acOB (undposbie)
B NMPOrpaMmblI o0pa3oBaTe/bHbIE
Bcero
pecypchl
bu6mmorekxa [JOK
HMosropenne kypea 7 kiacca 4 https://m.edsoo.ru/7f417fb2
OnucarenpHasi CTaTUCTHKA. 4 bu6mmoreka [IOK
PaccenBanue naHHBIX https://m.edsoo.ru/7f417fb2
bubnnoreka [IOK
Mroxecrsa 4 https://m.edsoo.ru/7f417fb2
BeposiTHOCTE ClIy4aliHOTO COOBITHSA 6 bubmmorera [TOK
p i https://m.edsoo.ru/7f417fb2
bubmuoreka [{OK
Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bu6nmnoreka [JOK
Cayuaiiubie cobprms 8 https://m.edsoo.ru/7f417fh2
O06o00meHne, cucTeMaTru3aIus 4 bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/7f417fh2
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9 KJIACC

Kouan4ecTBo JJIeKTPOHHbBbIE
No n/nt HaumeHoBaHMe pa3/1ejioB M TEM  4YacoB (undposbie)
B NMpOrpamMmblI o0pa3oBaTe/bHbIE
Bcero
pecypchl
bu6mmoreka [JOK
HosTopenne kypea 8 nacca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
DIeMEHTLI KOMOHHATOPHIH 4 https://m.edsoo.ru/7f41a302
T'eomeTpnueckas BEPOSITHOCTH 4 Bubmorexa OK
™ P https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
enprranus bepiyum 6 https://m.edsoo.ru/7f41a302
Cryualinas BeJIMUYUHA 6 Bubmiorexa HOK
i https://m.edsoo.ru/7f41a302
bu6morexa [JOK
1
Obobmenue, KOHTpOH 0 https://m.edso0.ru/7f41a302
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