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IMNOACHUTEJIBHASA 3AIIMCKA

B coBpemenHoM 1udpoBoM MHpE BEPOATHOCTh M CTATUCTUKA MPHUOOPETAIOT
BCE OOJIBIITYI0 3HAYUMOCTh, KaK C TOUKH 3PECHUS MPAKTHUECKUX MPUIOKEHUH, TaK
U UX POJHU B 00pa30BaHUU, HEOOXOIUMOM KaXJI0My ueoBeKy. Bo3pacraer umucio
npodeccuii, Mpu OBJIAJICHUH KOTOPBIMU TpeOyeTcs xopoias 0a30Bas MOJAT0TOBKA
B 00JacTd BEpPOATHOCTHM W CTATUCTUKH, Takas TMOATOTOBKAa BakHA s
IPOAODKEHUs 00pa30BaHuUs U [l YCIEIIHON Mpo¢deCCHOHaIbHON Kaphephl.

Kaxxnprit 4enoBek MOCTOSHHO MPUHUMAET PEIICHHUS Ha OCHOBE UMEIOIIUXCS Y
HEro JaHHbIX. A 1711 000OCHOBaHHOTO MPUHSATHUS PEIICHUS B YCIOBUSX HEIOCTATKa
WM 1M30bITKa MHPOpPMAIIMU HEOOXOIUMO B TOM YHUCJIE XOpolIo chOpMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTHUECKOE MBIIIUICHHUE.

NmMenHo mo03TOMY OCTpO BCTajga HEOOXOAMMOCTh chopmMupoBaTh Yy
oOyyJaroruxcsi GyHKIIMOHATBHYIO TPAMOTHOCTb, BKIIIOUAIOIIYIO B Ce0sl B KaUeCTBE
HEOTHEMJIEMOM  COCTaBIISIIOIIEH  YMEHHME  BOCIPUHUMATh W KPUTUYECKHU
aHAJIM3UPOBATh UHGOPMAITUIO, TTPEICTABICHHYIO B PA3IMYHBIX (hOpMax, TOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX pPEATbHBIX TMPOIECCOB W 3aBUCHUMOCTEH,
MIPOU3BOIUTH MPOCTEHINNE BEPOSTHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHIIUMIIAMU cOOpa, aHaIu3a u
NPECTaBICHUS JAHHBIX W3 Pa3IHYHBIX Ccep KU3HU 00IIecTBa M ToCcyAapcTBa
npuoOuiaeT oO0ydarmMxcss K OOUIECTBEHHbIM HHTEpecaMm. F3ydeHne OCHOB
KOMOMHATOPUKH pPa3BUBAET HABBIKM OpraHH3allM Iepebopa M moacyéra 4ucia
BApUAHTOB, B TOM YHUCJI€ B MPUKIIAIHBIX 3a/1adyax. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3naét MareMaTuuecKuil pyHaaMenT 11 GOpPMHUPOBAHUS KOMIIETEHIIUHN B
obnactu WHPOPMATUKU U ITUGPOBBIX TeXHONOTUH. [Ipy M3y4eHHM CTAaTUCTUKH U
BEPOATHOCTH OOOTAIIAIOTCS TPEACTABICHUS OOYYaroMMXCi O COBPEMEHHOU
KapTUHE MHUpa M METOJlaX €ro MCCienoBaHus, (popMupyercs MOHMMaHHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMAIILHO 3HAYMMOMN MH(OpMAIUU U 3aKIIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHHUS.

B cooTBeTcTBMM ¢ MaHHBIMH LEISIMU B CTPYKTYpe MPOrpaMMbl y4eOHOTO
Kypca «BeposTHOCTh U CTaTHCTUKA» OCHOBHOTO OOIIETO 0Opa30BaHUs BbIACICHBI
clenyrolme cojepkareabHo-MeToaudeckue nuHun: «llpeacraBneHne gaHHBIX U
omucarelibHasl CTAaTUCTHUKa», «BeposSTHOCTB», «DIEMEHTBHl KOMOMHATOPUKW,
«BBenenue B Teoputo rpadoy.

Conepxanne uann «lIpencraBieHre TaHHBIX U ONMHACATEIbHAS CTATHCTHKA
CIIY)XKUT OCHOBOW il ()OPMHPOBAHUS HABBIKOB PAOOTBI ¢ HWH(pOpMANUCH: OT
YTeHUS] W UHTeprpeTanuu WHGOpPMAIUU, NPEACTAaBIECHHON B Tabnmuax, Ha
auarpaMMmax W rpadukax, 10 cOopa, MpEACTABICHHS M aHalld3a JaHHBIX C
UCTIONb30BAaHUEM CTAaTHUCTHUYECKUX XapaKTePUCTHK CPEIHUX M PACCEHBAHUA.
PabGotas ¢ maHHBIMH, OOydYaroIIMecss ydaTCs CUYUTBHIBATH W HMHTEPIPETHPOBATH



JIAaHHBIEC, BBIABUIAaTh, APTYMEHTHUPOBATH U KPUTHUKOBATH MPOCTEHIINE TUIIOTE3BI,
Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3BIBAIOIIMMH W3MEHYMBOCTb, U OIEHUBATH UX
BJIUSIHAE HA PACCMATPUBAEMBIE BEJIMYMHBI U MTPOLIECCHI.

NHTYynTHBHOE NPENCTABICHUE O CIy4YalHONM W3MEHUYMBOCTH, HCCIICIOBAHME
3aKOHOMEPHOCTEM W TEHAEHLMN CTAHOBUTCS MOTUBHUPYIOLIEH OCHOBOW IS
U3YUYEHUS] TEOPUU BEPOSTHOCTEH. boibllloe 3HAYEHHE HMEIT NPaKTUYECKUE
3aJ]aHUs], B YACTHOCTH OIBITHI C KJIACCUYECKUMU BEPOATHOCTHBIMU MOJEISIMH.

[TonaTre BEpOSTHOCTH BBOAUTCA KakK Mepa MpaBAONoAoOusl CIydailHOTO
coObrtusi. Ilpm w3ydyeHmm ydeOHOTO Kypca OOydYaroniuecss 3HAKOMATCS C
MPOCTEUIIMMUA  METOJAaMH  BBIYMCJICHHMS  BEPOSATHOCTEM B CIIyYalHBIX
AKCIIEPUMEHTAX c PAaBHOBO3MOKHBIMU AJIEMEHTAaPHBIMU HCXO0/1aMU,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMH CTaBUTh U peliaTh 0oJjiee CIOKHbBIC
3amaud. B ydeOHbIH Kypc BXOIAT HayajdbHbIE MPEACTABICHUS O CIyYallHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eObHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarolIuxcs ¢
MHOXECTBAMU M OCHOBHBIMHU OIIEPALMSAMU HaJ MHOYKECTBAMHU, pacCMaTPUBAKOTCS
MPUMEPHl TPUMEHEHUS JJIsl PEIICHUS 3a/1a4, a TaKXKe HCIOJIb30BaHUS B JIPYTHUX
MaTEMaTUYECKUX KypcaxX U y9eOHBIX MpeaMeTax.

B 7-9 kmaccax m3ydaercs y4eOHbINH Kypc «BeposiTHOCTh M cTaTUCTHKA», B
KOTOpBIM  BXonmatr paszgensl: «lIpencraBieHne JaHHBIX M ONKCATENbHas
CTaTUCTHUKA», «BeposTHOCTEY, «DmeMeHThl KOMOMHATOpUKW», «BBemeHue B
Teoputo rpadoBy.

Ha uzyudenne yueOHOrO Kypca «BeposSiTHOCTh U CTaTUCTUKA» OoTBoAUTCS 102
yaca: B 7 kiacce — 34 daca (1 gac B Hememo), B 8 kinacce — 34 yvaca (1 yac B
Heneno), B 9 kiacce — 34 yaca (1 gac B Hefieno).



COJEPXAHUE OBYUYEHUA
7 KIIACC

[IpeacraBnenre naHHBIX B BUJE TAOJHUILI, JUarpaMm, rpauKoB. 3anojHEHNE
Ta0JIul, YTEHHE W TOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATBIX) H
KpPYroBbIX). UTeHue rpaukoB peajabHbIX mpoiieccoB. M3pneuenne nunpopmanuu u3
JUarpaMM U TaOJIHIL, UCTIOIb30BAHNE U UHTEPIPETALIUS JAHHBIX.

OnucarenpHasi CTaTHCTHKA: cpelHee apudmeTudeckoe, MeauaHa, pa3Max,
HaumOoJblIee M HaWMEHbIIEE 3HA4YC€HHs HaOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYUBOCTH.

CrnydaifHpI 3KCIIEpUMEHT (OMBIT) W Cly4aiiHoe coObiTe. BeposTtHocTs u
yacToTa. Pojb MaloBEpOSITHBIX M MPAKTHUYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oO1ecTBe. MoHeTa 1 UrpajibHast KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenbp BepmuHbl. Ywucio pédep u cyMMmapHas
crenenb BepmnH. [IpencraBnenue o cBszHocTH rpada. Lenn u muxnsl. [lytu B
rpadax. O06xon rpada (dinepoB myth). [IpencraBienne o0 OpPUEHTUPOBAHHOM
rpade. Pemenue 3agau ¢ momolisto rpados.

8 KUIACC

[IpencraBieHue JaHHBIX B BUIE TaOIUL, TUarpaMm, rpauKoB.

MHOX€eCTBO, 2JIEMEHT MHOXECTBa, MOJAMHOXecTBO. Ormnepauuu Haj
MHOKECTBAMHU: O0OBEIUHEHME, IepeceuyeHue, AonosHeHne. CBolcTBa omnepaunui
HaJl MHOXXECTBAMHU: II€PEMECTUTENIBHOE, COYETaTENbHOE, PaCIpPEIeIUTEIbHOE,
BKJItoueHus. lcmonb3oBaHue Tpaduyeckoro MpeiCcTaBiICHUs] MHOXECTB IS
OIHCAaHUs PEATIbHBIX MPOIIECCOB U SIBJICHUM, IPU PEILICHUH 3a/au.

N3mepenne paccenBaHusi AaHHBIX. Jlucrniepcusi U CTaHAAPTHOE OTKJIOHEHUE
YUCIOBBIX HA00POB. /lnarpamMma paccenBaHusl.

DOneMeHTapHble COOBITHS ciydalHOro ombiTa. CrydaiiHble COOBITHS.
BepositHoct  coObiTuii.  OmBITBI ¢ PaBHOBO3MOXKHBIMH ~ 3JIEMEHTApHBIMU
coOpiTuAMU. CiyuaiiHbiil BbIOOp. CBA3b MEXKIY MaJOBEPOATHBIMHU U IPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoNCTBa J€pEBBEB: E€IUHCTBEHHOCTh IYTH, CYIIECTBOBAHME
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YHUCIOM BepIIMH M yucioMm peodep. [IpaBumio
yMHOXeHHUs. Perienue 3a1au ¢ moMoIpto rpados.

IIpotuBononoxueie coObiTudA. [uarpamma Oiinepa. OObeauHEHHE WU
nepeceueHne  coObiThil. HecoBmecTHbie  coObiTus. @DopMyna  CIOXKEHUS
BEPOSAATHOCTEH. YCIIOBHAs BepOATHOCTh. [IpaBuno ymHOxeHwus. HeszaBucnmbie
coOpiTusa. IlpencraBienue skcrepuMeHTa B BUAE JepeBa. Perienue 3amau Ha



HaXO0XJICHUE BEPOSTHOCTEW C MOMOIIBIO JEpPeBa CIYy4YallHOTO SKCIEPUMEHTA,

nuarpamm Jitepa.
9 KUIIACC

[IpeacraBnenre maHHBIX B BUAE TaOmuI, JAuarpamM, TIpaduKoB,
WHTEpIIpeTalus TaHHbIX. YTeHHe U MOCTpOoeHUe TabJIull, [uarpaMm, rpauKoB Mo
pEAbHBIM JJAHHBIM.

[TepectanoBku u (akropuan. CodeTaHuss U YUCIO COUCTAHHUHA. TPEyTrOIbHUK
[Tackans. Pemenne 3ama4 ¢ UCIonb30BaHUEM KOMOMHATOPHKH.

I'eomerpuyeckas BepoATHOCTh. CiydailHbId BBIOOp TOYKM M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPY>KHOCTH.

HcnbiTanne. Yenex n Heynaya. Cepus HCHBITAaHMM 10 TEPBOTO ycCIexa.
Cepuss wucnbiTanuii bepHymnu. BeposiTHocTH COOBITHII B CEepuUM HCTIBITAHUN
bepnyun.

CnyyaliHasg BeJIMYMHA W PACOpPEACIICHUE BEPOSITHOCTEN. MaremaTtuuyeckoe
oXujganue U - aucnepcus. Ilpumepsl  MaTEeMaTHYECKOTO  OXHUJAHUSA — Kak
TEOPETHUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBL. MaremaThdeckoe OXUJaHUE U
JUCHEPCUSA CIyYaWHOW BEJIMYUHBl «YHUCIO YCIEXOB B CEPUM HCIBITAHHUI
bepuynnm.

[Tonsarue o 3akoHe OonbIIMX yKcen. M3MepeHue BEpOSATHOCTEH ¢ MOMOIIBLIO
4acTOT. PoJib 1 3HaueHKE 3aKOHA OOIBIIUX YKUCEI B IPUPOJIE U OOIIECTRBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHS INPOrpaMMbl y4eOHOro Kypca
«BeposATHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHbIM  OTHOLIEHWEM K  JIOCTHKEHHMSM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYrUX HayKaxX U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe ¥ IyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PEAM3alUU €TI0
opaB, MPEICTAaBIEHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBbIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakKIaHCKOro oOiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHHUIO ATHUECKUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHMM IIPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YaCTME B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKONM HAIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUTHOW MpogecCHOHaIbHOU
NESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
IOCTPOCHUEM MHANBHUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PELICHUH, pacCyXJCHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOn
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA M 3HAYMMOCTH JUIsl Pa3BUTHUS LIMBWIM3ALMM,
OBJIAZICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTe€MaTUYECKOU KyJIbTYpOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMHupoBaHHE KYJIbLTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pOBbs, BEACHUA  370pOBOro  oOpa3a KM3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTHbIXa, perynsapHas Qusndeckas
AKTUBHOCTB), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, IMPU3HAHUEM CBOETO
mpaBa Ha OIIMOKY U TAKOT0 K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

OpUEHTALIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00JIACTH COXPAHHOCTH OKPYXKaIOIIeH Cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKM MX BO3MOXXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM
I00aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTeH UX pelieHus;

8) agpanranusa K M3MEHAKINUMCH YCJIOBHAM COLMAJBHON U NMPUPOIHOU
cpenabl:

FOTOBHOCTBIO K JECUCTBUAM B YCIOBHUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIOJIeH, MPUOOpPETaTh B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHS, TUIIOTE3bl 00 OOBEKTaX U SBJICHUAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIe pelIeHUus U JeHCTBUS, (OPMYJIUpPOBATh U OIEHHUBATh PHUCKU U
NOCJIeICTBUSA, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble Jiornueckue aeicTBUA:

e BBISABIIATh U XapaKTEPU30BATh CYIICCTBEHHbBIC MPU3HAKU MATEMaTHUYECKUX
OOBEKTOB, TOHSITUH, OTHOIICHUW MEXAY MOHATUAMH, (DOPMYIUPOBATH
ONpENECICHNUs]  TOHSATHM, yCTAHABIMBATh  CYUIECTBEHHBIM  IPU3HAK
KJIacCU(UKAIIMA, OCHOBAaHMS JJIi OOOOINEHHWS W CpPaBHEHUS, KPUTEPUU
MIPOBOJAMMOTO aHAJIN3a;

e BOCIpUHMMATh, (GOPMYJIHPOBATh M  MPeOOPa3OBBIBATH  CYXKJICHMS:
yTBEPAUTEIbHbIE W OTpHULIATENIbHbIC, C€IUHUYHBIC, YacTHbIe W oOIIue,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTHUBOpeYrsi B (akTaxX, [aHHBIX, HAOMIONEHUSX U YTBEPKICHHSIX,
npeaiaraTb KPUTSPUH JUTSl BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JIeNaTh BBIBOJBI C HWCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHM, YMO3aKIIFOUSHHH 110 aHATIOTHH;

pa3dupaTh JI0Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEP)KICHUHU (NIpsIMBbIC W OT
POTHUBHOI0), TPOBOJIUTH CaMOCTOSATEIBLHO HECIOXHBIC J0KA3aTeIbCTBA
MaTeMaTU4ecKnX (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, IPHBOJIUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOMpATh Croco0 pemieHus y4dyeOHOM 3amaud (CpaBHUBATH HECKOJBKO
BAPHAHTOB pEIICHUS, BBHIOMpATh HaWOONee MOAXOMANMH C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/bCKHeE AeiiCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATENIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOIPOCH, (UKCHPYIOUIME TMPOTUBOpEeUne, mpodiemy,
CaMOCTOATENIbHO YCTaHABJIMBATh HMCKOMOE M JaHHOe, (HOPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

NPOBOAWTH TIO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHUE 110 YCTAHOBICHUIO OCOOEHHOCTEHN
MaTEMaTUYECKOr0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENILHO (HOPMYITHPOBATH 00OOIIEHUST M BBIBOJBI MO Pe3yJibTaTaM
MIPOBEAEHHOIO HAOJNIOJCHMS, WCCIEAOBAHMS, OIIEHMBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IIEHUN;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOLIECCA, a TAKXKE BBIIBUTaTh
MPEIOIOXKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(OpPMAIUH, JAAHHBIX,
HEOOXOUMBIX JIJISl pEeUICHHUS 3a/1a4U;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHPOBATH
MH(POPMAIMIO PA3IUYHBIX BUAOB U (POPM IIPEJICTABICHMUS;

BbIOMpaTh (GopMy MpEACTaBICHUS HMHPOPMALMH U HUIUTIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuarpaMMmamMu, HWHON TpauKod H HUX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM IO KPUTEPUSAM, MPEUI0KEHHBIM
y4uTesneM Wik cPOpMyIHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

BOCIIPUHUMATh U POPMYIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBHUSIMU
U 1EJISIMU OOIIEeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pelIeHUs
3a/1a4l, KOMMEHTUPOBATh MOJYYECHHBIN PE3yiIbTaT;

B X0Ji¢ 00CYXXJICHUS 3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKTaeMOW TEMBI,
po0OJieMbl, periaeMoi 3a7auu, BbICKa3bIBaTh UJCHU, HAIICJICHHbIC HA TIOUCK
pEIIeHNs, COIMOCTAaBIATh CBOM CYXIEHUA C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHApy>XKWBaTh pa3iiyue W CXOACTBO IO3UIIMH, B
KOppeKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS,
MIPECTABIATh pe3yJIbTaThl pelieHus 3a/1auu, HKCIIEPUMEHTA,
HCCIIEIOBaHMUs, IPOEKTA, CAMOCTOSITEILHO BBIOMPATh (DOpMAT BHICTYIUICHUS
¢ yu€ToM 3aj1a4 NMPE3CHTAIMA U OCOOCHHOCTEN ay/IUTOPUH;

MIOHUMATh U UCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAUBUYaTbHON
paboTHI PHU PEIICHNH YUEOHBIX MaTeMaTHYECKHUX 3a/aY;

MPUHUMATH 11€JIb COBMECTHOM JEATENbHOCTH, MIAHUPOBATh OPTraHU3aLUI0
COBMECTHOW pPabOThl, pacmpenensTh BHIBI pPabOT, JOTOBAPUBATHCA,
00CyXKIaTh MpoIecC U pe3yJbTar paboThl, 00001aTh MHEHHUS HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNIoOBBIX (opmax pabotsl (0OCyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IIITYPMBI U JIPYTHUE), BBITIOIHATH CBOIO YacTh PaOOTHI
U KOOPJAWHHPOBATH CBOM JEUCTBUS C JPYTUMU 4YJI€HAMU KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOEr0 BKJIaja B OOIIMH MPOAYKT IO KPHUTEPHSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA

CaMOOPFaHI/ISaHI/Iﬂ:

CaMOCTOATENIBHO COCTaBJIAThH IUIAH, aJrOPUTM PEIICHMs 3anadd (Wiau €ro
4acTh), BBIOMpATh CIOCOO peUIeHHs ¢ Y4€TOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BapUaHThI PEIIEHUI ¢ Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIL, 3M0Hl/IOHa.]1])HbII7[ HHTEJIJICKT.

BJaJIETh CIIOCOOaMH CaMOITPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yJibTaTa
pELIeHUs MaTEMaTHYECKOM 3aauH;

IPEABUIETD TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTB IIPH PEILICHUH 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATH NPUYMHBI JOCTHXKEHUS WIM HEJOCTHKEHUS IIElIH,
HaXOJUTh OLIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI



K xoHiy oOydeHuss B 7 kJacce OOyYaroNIMICS TOJYYHUT CICAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Uutate uH(OpMaIMio, TPENCTAaBICHHYI0O B TalOnuIax, Ha audarpammax,
IPEACTaBIATh JAaHHBICE B BUJE TaONHI], CTPOUTH JIUArpaMMbl (CTOJIOWMKOBBIE
(cTonbyaThie) U KPYroBbI€) IO MacCHBaM 3HAUYCHUH.

OnuceiBaTh W HUHTEPOPETUPOBATH  PEAIbHBIE  YHUCJIOBBIE  JAHHBIC,
IIPE/ICTaBIICHHBIE B TAOJINIIAX, HA TUarpaMMax, rpaukax.

Hcnonw3oBaTh Uil ONMCAaHHUS JAHHBIX CTATUCTUYECKHE XapPaKTEPUCTUKMU:
cpenHee apupMETHYECKOe, MeJHWaHa, HauOoJblllee U HAaWMEHbIEe 3HAYCHUS,
pa3Mmax.

Nmetp mnpencraBneHue O CiydyalHOM HW3MEHYMBOCTM Ha IIPUMEPAX IIEH,
bu3HYecKNX BETWYNH, aHTPOTIOMETPUYECKUX JTaHHBIX, UMETh MPEJCTABICHHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xonmy oOydenuss B 8 kJjacce 0Oydyarolmuics TMOMYYUT ClEAyIOIINE
MPEIMETHBIE PE3YJIbTATHI:

W3Bnekate u mpeoOpa3oBbBaTh WHGOPMAIMIO, TMPEACTABICHHYIO B BHIIC
Tabyuil, quarpamMm, rpadyKoB, MPEJACTaBIATh JaHHBIC B BUJEC TaOIUII, JUATPAMM,
rpaduKoB.

OnuceiBaTh aHHBIE C TMOMOIIBK) CTATUCTUYECKUX IMOKa3aTeNel: CPEeHUX
3HAUYCHUH U Mep paccenuBaHus (pa3Max, JUCIIEPCUS U CTAaHAAPTHOE OTKJIIOHEHHE).

HaxonuTh 9acTOThI YMCITOBBIX 3HAYCHUIH W YACTOTHI COOBITHI, B TOM YHCIIC
0 pe3yJIbTaTaM U3MEPEHUN U HaOJII0ICHUI.

Haxonutb BEpOSITHOCTH CIly4ailHBIX COOBITUN B OIBITaX, 3Has BEPOSATHOCTHU
AJIEMEHTApPHBIX COOBITUM, B TOM YHCJI€ B ONBITaX C PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonp3oBaTh rpadudeckue MOJEIH: JEPEBO CIyYailHOTO HKCIIEPUMEHTA,
ayarpamMMsbl Dilliepa, YucioBas mpsmasi.

OnepupoBaTh MNOHATUSMH: MHOXECTBO, IIOJMHOXECTBO,  BBINOJHATH
omepalud HaJl MHOXECTBaMH: OObEIMHEHUE, I[epeceueHue, JOMOTHEHUE,
MIEPEUUCIISITh 3JIEMEHTHI MHOKECTB, IPUMEHSTH CBOMCTBA MHOYECTB.

Hcnonp3oBaTh Tpaduyueckoe MPEACTaBICHHE MHOXECTB W CBA3EH MEXKIY
HUMH JIJI1 ONMCAHMS MPOLIECCOB U SIBIICHUI, B TOM YMCJIE MPHU PELICHUM 33734 U3
JIPYTUX y4eOHBIX IPEAMETOB U KYPCOB.

K kxoHiy oOydeHuss B 9 kJiacce OOyYarolIMiiCS TOJYYHUT CIEAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

W3Bnexkate wu mpeoOpa3oBbiBaTh HH(OpMAIMIO, MPEACTaBICHHYIO B
pPa3NUYHBIX MCTOYHUKAX B BHUJE TaOJUIl, AUAarpamm, rpadukoB, MpPEICTaBIATH
JaHHBIE B BUJIE TaOJIUII, TUarpaMM, rpauKoB.



Pemarp 3agaunm opraHu30BaHHBIM MEpPeOOpPOM BapUAHTOB, a TaKXKE C
UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONUCATENBHBIE XAPAKTEPUCTUKU U1 MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUs U MEPBI PACCEUBAHU.

HaxoauTh 4acToThl 3HaY€HUI M 4acTOTHl COOBITHSI, B TOM YHUCIIE TOJb3YSICh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUIN 1 HAOIIOICHUN.

Haxonutb BepoSITHOCTU CIly4allHBIX COOBITHI B M3Y4YEHHBIX OIbITaxX, B TOM
YHUCJI€ B OMNbBITaX C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUAMH, B CEPUSIX
VCIIBITAHUN 10 IEPBOTO YCIIEXa, B CEpUAX UCNBITAHUN bepHyIuIn.

Nmers mnpexacraBiieHMEe O CIy4alHOW BEJIMYMHE M O PACHPEACIICHHUHU
BEPOSTHOCTEM.

NMeTh mnpenctaBieHWE O 3aKOHE OOJIBIIMX YHUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYallHOM M3MEHYHMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCEIN B
IpUPOE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauuecTBO yacos D1eKTPOHHbIE
HaumenoBaHnue
Ne (uugposbIe)
pa3esioB U TeM Koutpoasbnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoTshI padoThI
pecypcbi
| [IpencraBnenue 7 ) Bbu6muoreka [IOK
JaHHBIX https://m.edsoo.ru/7f415fdc
) OnucarenpHast 2 1 bubnuorexa [JOK
CTAaTUCTHKA https://m.edsoo.ru/7f415fdc
3 CnyyvaitHas 6 | bubnuorexa [JOK
W3MEHYUBOCTb https://m.edsoo.ru/7f415fdc
4 Brenenue B Teopuro 4 bubmmorexa [JOK
rpados https://m.edsoo.ru/7f415fdc
BepositHOCTE 1
5 4acToTa CIy4alHOTO 4 1 bubmorexa TIOK
Y https://m.edsoo.ru/7f415fdc
COOBITHS
O0001enue,
6 cHCTeMaTH3aIs 5 2 bubmorexa TIOK
. H https://m.edsoo.ru/7f415fdc
3HAHUUI
OBIIEE KOJIMYECTBO
- 34 2 5

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KoaunvecTBo yacos D1eKTPOHHbIE
HaumenoBanmue
Ne (uugposbie)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpOrpamMmbl padoThI padoThI
pecypchl
| [ToBTOpenue kypca 7 4 bubmuoreka [JOK
Kjacca https://m.edsoo.ru/7f417fb2
OnucarenbHas
2 CTaTUCTHUKA 4 bubmorexa TIOK
' https://m.edsoo.ru/7{417fb2
PaccenBanue naHHbIX
but6mmoreka [JOK
3 M 4
HoKecTsa https://m.edsoo.ru/7f417fb2
4 BepostHocTh 6 1 bu6nuoreka [IOK
CJIy4aifHOTO COOBITHS https://m.edsoo.ru/7f417fb2
5 Brenenue B Teopuro 4 bu6mmoreka [JOK
rpadoB https://m.edsoo.ru/7f417fb2
bubnunoreka [JOK
6 C 7 0 8
DA https://m.edsoo.ru/7f417fb2
O000mmenue,
7 cHUCTeMaTU3alus 4 2 bubmorexa HOK
. H https://m.edsoo.ru/7f417fb2
3HaHUHN
OBUIEE KOJIMYECTBO
1 34 2 1

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KoaunvecTBo yacos D1eKTPOHHbIE
HaumenoBanmue
Ne (uugposbie)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBartejibHbIE
NpOrpamMmbl padoThI padoThI
pecypchl
| [ToBTOpEeHnue kypca 8 4 bubmuoreka [JOK
Kjacca https://m.edsoo.ru/7f41a302
) DJIEMEHTHI 4 1 bubnuorexa [JOK
KOMOWHATOPUKH https://m.edsoo.ru/7f41a302
3 ['eomeTpuueckas 4 bu6mmoreka [JOK
BEPOATHOCTH https://m.edsoo.ru/7f41a302
bubmoreka [JOK
4 4 b 6 1
CTBITAHHA HEPHYIIH https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
5 C i 6
fyHatHas Beita https://m.edsoo.ru/7f41a302
but6mmoreka [JOK
6 606 10 |
Obobuenne, KoHTpOIL https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO
- 34 1 2

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302




IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos D1eKTPOHHbIE
N Tema ypoka Kontpoasubie | IlpakTtudyeckue Jlara uHpposkIe
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
| [IpencraBnenue qaHHBIX i bubmuoreka [JOK
B TaOIHIIaX https://m.edsoo.ru/863ec1{8
IIpakTrueckue
2 BBIUMCJICHHUS 110 1 bubmorexa HOK
https://m.edsoo.ru/863ec324
TaOJIMYHBIM JaHHBIM
H3Bneuenue u
3 WHTEPIpETAIUA 1 bubmorexa [OK
pripetatt https://m.edsoo.ru/863ec78e
TaOJIMYHBIX TAHHBIX
[IpakTuueckas pabota
4 n n 1 1
Taomuust
I'paduueckoe
MIPEICTABJICHUE IAHHBIX
p bubnuoreka [JOK
5 B BHUJI€ KPYTOBBIX, 1
https://m.edsoo.ru/863ed18e
CTOJIOMKOBBIX
(cTonmOYaThIX) TUATPAMM
YreHne 1 NOCTpOCHHUE
6 nuarpamm. [Ipumepst i bu6mmoreka [IOK
neMorpauueckux https://m.edsoo.ru/863ed602
JuarpaMm
. [IpakTuyeckas pabora ) 1 bub6mmoreka [IOK

"luarpamms!"

https://m.edsoo.ru/863ed72e



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e

Uucnossie HAOOPBHI.
Cpennee
apupMeTHIECKOe

bub6mmoreka [{OK
https://m.edsoo.ru/863ed846

UYucnossle HAOOPBHI.
Cpennee
apudmeTnyeckoe

bubnuoreka [JOK
https://m.edsoo.ru/863ed846

10

MenuaHa YUCIOBOTO
Habopa. Y CTOWYUBOCTH
MEAUAaHbI

bubmuorexa [JOK
https://m.edsoo.ru/863edb3e

11

Meuana 4KCIOBOrO
Habopa. Y CTOMYUBOCTD
MeTaHbI

12

[IpakTuueckas pabota
"Cpennue 3HaueHUA"

bubmmoreka [IOK
https://m.edsoo.ru/863edcba

13

Haubonsmee u
HANMMCHBIICC 3HAUYCHUS
YHUCJIOBOTO Habopa.
Pazmax

bubmuorexa [JOK
https://m.edsoo.ru/863ee07a

14

Hawubonbiree u
HAMMEHbBIIICE 3HAUCHUS
YHUCIIOBOTO Habopa.
Pa3max

15

Haubonbmee u
HaUMEHBIIIEE 3HAYEHUS
YHUCIIOBOTO Habopa.
Pazmax

16

KontponbHas pabora no
temaM "[IpencraBinenue

but6mmoreka [{JOK
https://m.edso0.1ru/863ee390



https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390

na"HabeX. OnucareapHas

CTaTUCTHKA"
Crnyuaiinas
17 M3MEHYUBOCTh bubmorexa HOK
https://m.edsoo.ru/863eedbc
(mpumepsl)
18 YacrtoTra 3HaYeHN B bubnuoteka [JOK
MAacCCHBE JJaHHBIX https://m.edsoo.ru/863ee69¢c
but6mmoreka [{JOK
19 r
PYHIMPOBKa https://m.edso0.1ru/863ee9d0
20 ['mcrorpammel
21 ['mcrorpammsl bubmmorexa LOK
https://m.edsoo.ru/863eeelc
[IpakTuueckas pabora
2 "Corvaaiinas bubnmoreka [JOK
M " https://m.edsoo.ru/863eecc8
W3MEHYHUBOCTh
I'pad, Bepmmna, pedpo.
23 Hp eq)CTa]I:JIeHI/Ie 3121 alzm c bubmorexa [TOK
pel 8 https://m.edsoo.ru/863eef52
MOMOIIIbIO Tpada
Crenensb (BaJIGHTHOCTD)
24 BepiuHbI. Yucno pédep bubnmnorexa [JOK
U CyMMapHas CTE€IIEHb https://m.edsoo.ru/863ef0ba
BepuuH. Llens u nukn
enb 1 nuki. [IyTh B
25 ]r_[a(pe ;[l € CTa}BIJ'IeHI/Ie 0 Brbmrorexa LIOK
page. 1ipea https://m.edsoo.ru/863ef236
CBSI3HOCTH Tpada
[IpencraBnenue 06
bu6mmoreka [IOK
26 OPUEHTHUPOBAHHBIX

rpadax

https://m.edsoo.ru/863ef3b2



https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2

Cry4aifHbIiA OIIBIT U

bubmuoreka [JOK

27 ciIy4yaiiHOE COOBITHE https://m.edsoo.ru/863ef4d4
BeposTHoCTh 1 yacToTa
coObITud. Poinb

)3 MaJIOBEPOSATHBIX U bubmmoreka [IOK
MPAKTUYECKU https://m.edsoo.ru/863ef646
JIOCTOBEPHBIX COOBITHI B
IpUpoJie U B 00IIeCTBE
Momnera u urpanbHas

29 KOCTh B TEOPHUHU
BEPOATHOCTEM
[IpakTuueckas pabora

30 "YacToTa BbIAJCHUS bubmorexa HOK

" https://m.edsoo.ru/863ef8ag
opia
Kontponbhas pabota no
temam "Cirydaiinas
31 U3MEHYUBOCTh. [ padpbl. bubmmorexa [OK
https://m.eds00.ru/863f0186
BepostHoCcTh
ciyyaitHOTO cOOBITHS"
IToBTOpEHME,
37 oGoGmere. bu6muoteka [IOK
https://m.edsoo.ru/863efa24
[IpencraBnenue naHHBIX
IToBTOpEHME,

13 00001IeHwHeE. bu6mmorexa [IOK
OnucarenpHast https://m.edsoo.ru/863efbaa
CTaTUCTUKA
IToBTOpEHME,

34 oGoGrmeHe. bubnnorexa [JOK

BepositHOCTB

https://m.edsoo.ru/863efecO



https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

CITy4aifHOTO COOBITHUS

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




8 KVIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne Tema ypoka Kourpoasnsie | IlpakTnyeckue Aara uugposkie
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoTsbI padoThI
pecypcsbl

| [IpencraBienue 1aHHBIX. | 04.09.2025 bubnmoreka [JOK
OnmcaTenpbHas CTAaTUCTHKA https://m.eds00.1u/863f029¢

5 Crny4aiiHasi U3BMEHUHUBOCTb. | 11.09.2025 bubnuoreka [IOK
Cpennue yncnoBoro Habopa https://m.edsoo.ru/863f03fc
C i .

3 JTydaiiHple COOBITHS | 18.09.2025 bubnuorexa [IOK
BeposiTHOCTH 1 4acTOThI https://m.eds00.ru/863f0578
Kitaccnueckue monenu teopun

4 BEPOATHOCTEM: MOHETA U 1 25.09.2025 bubmmorexa LIOK

P ) o https://m.eds00.ru/863f076¢
UrpajbHas KOCTh
bu6mmoreka [JOK
5 OTtkioHE 1 02.10.2025
HCTOHCHI https://m.edso0.1u/863f0a50
bu6mmorexa [JOK

6 0 1 09.10.2025
Jlucniepens wmcoBoro Habopa https://m.edsoo.ru/863f0a50

. CrannapTHOE OTKIIOHEHHUE | 16.10.9095 bubnmnoreka [JOK
YUCIOBOTO Habopa https://m.edsoo.ru/863f0bfe

bu6mmoreka [JOK

8 arpa acceuBa 1 23.10.2025
JluarpamMet p Hpatt https://m.edsoo.ru/863f0eabd

bu6mmoreka [JOK

9 MHOKecTBO, 10 0KECTBO 1 06.11.2025

HOIKECTBO, TOMMHOKECTD https://m.edsoo.ru/863f1180
Onepanuu HaJ MHOKECTBAMM:
10 06’55 ;HeHI/IeHne eceyeHue 1 13.11.2025 bubmorexa LIOK
A » 1eP ’ o https://m.eds00.ru/863f143¢
JOTIOJTHEHUE



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c

CaolicTBa onepanuii HaJ

MHO>KECTBAMU:
NEPEMECTUTENBHOE

11 Y ) 20.11.2025 bu6mmoreka [JOK
COYETATENbHOE, https://m.edsoo.ru/86311784
pacnpenelnTeNnbHOE,

BKJIIOUEHUS
['padmyeckoe mpencraBiacHue

12 paduueckoe npeacTaBICHU 97 11.9025 bubnuorexa [JOK
MHOXECTB https://m.edso0o.ru/863f198c
KontponsHast pabora o

13 temaM "CraTucTuka. 04.12.2025
MnosxecTta"

C) 0 .

14 J'ICMG?TapHLIC coObITHSA 11.12.9095 bu6nuoreka [IOK
Cryyaiinbie COOBITHS https://m.edsoo.ru/863fldec
bnaronpusarcTByomue BuG LIOK

OTeKa
15 3JIEMEHTAPHBIC COOBITHS. 18.12.2025 HDIHOTEK
. https://m.edsoo.ru/863fldec
BepostHOoCTH COOBITHIH
brnaronpusArcTByomue
bu6auoreka [IOK
16 3JIEMEHTAPHBIE COOBITHS. 25.12.2025
P ! https://m.edsoo.ru/863f1172
BepositHocTH cOOBITHI
OnepITHI ¢ paBHOBO3MOXHBIMU Eub OK
17 AJIEMEHTAPHBIMHU COOBITHUSMHU. 15.01.2026 nosmorexa L
N https://m.edsoo.ru/863f21ca
CrnyualiHblii BBIOOD
OneITHI ¢ paBHOBO3MOXHBIMU BuG OK
18 3JIEMEHTAPHBIMH COOBITUSIMH. 22.01.2026 nosmoteka Ll
L. https://m.edsoo.ru/863f21ca
CryualiHblil BBIOOD
[TpakTuueckas pabota BuG OK
OTeKa
19 "OnBITHI C paBHOBO3MOXXHBIMU 29.01.2026 nosmotera I

3JIEMEHTAPHBIMHU COOBITUAMU"

https://m.edsoo.ru/863f235a



https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a

bubmunoreka [IOK

20 05.02.2026
Jlepeso https://m.edsoo.ru/863f2ade
CaolicTBa aepeBa:
€IMHCTBEHHOCTh MYTH,
)1 CyIlIECTBOBaHUE BUCAUYEH 12.02.2026 bu6mmoreka [IOK
BEPIIUHEL, CBA3b MEXIY https://m.edsoo.ru/863f2bac
YHUCJIOM BEPUIMH U YHCIIOM
péodep
bu6mmoreka [JOK
22 11 19.02.2026
PABIIO yMHAOIHCHIA https://m.edsoo.ru/863f2cd8
bubmuoreka [{OK
23 IIpaBuiio oXxe 26.02.2026
DABIIIO yMH s https://m.edsoo.ru/863f2e36
bu6mmoreka [JOK
24 [IpoTuBOMOIOKHOE COOBITHE 05.03.2026
POTHBOTIOAOAH PITH https://m.edsoo.ru/863f2f8a
Huarpamma Ditnepa.
bu6mmoreka [JOK
25 OObenHEeHUE U TIEpeCcCUCHHE 12.03.2026
> HHfI HHE H Hepeceten https://m.edsoo.ru/863f3214
COOBITHI
HecoBMecTHbIE COOBITHS. Bu6 110K
nOInoTEKA
2 () 19.03.2026
6 opMyJa CH(‘),)KeHHﬂ https://m.edsoo0.ru/863f3372
BEPOSITHOCTEH
HecoBmecTHBIE COOBITHS. BuG 110K
HOJIMOTEKA
27 (o) 26.03.2026
opMyra CH(‘),)KGHHH https://m.eds00.1u/86313764
BEPOSITHOCTEHN
[IpaBuno yMHOXEHUS
)3 BEpPOSITHOCTEN. Y ClIOBHAsA 09.04.2096 bubnuoreka [JOK
BEpOATHOCTH. HezaBucHMBIE https://m.edsoo.ru/863f38ae
COOBITHS
29 [IpaBuno ymMHOXEHUS 16.04.2026 bubnuorexa [IOK

BEPOATHOCTEH. Y CIIOBHAA

https://m.edso00.ru/863f3b06



https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06

BEpOATHOCTH. HezaBuCcHMBIE

cOOBITUS

30 [IpencraBnenue cirygyaiiHOTO | 93.04.9026 bubnunoreka [JOK
3KCIIEPUMEHTA B BUJIE IEPEBA https://m.edsoo.ru/863f3cbe

31 [IpeacraBnenue ciy4aitHOro 1 30.04.2026 bubnuorexa [JOK
DKCIIEpUMEHTA B BUJIE JE€pEBa https://m.edso0.1u/86313{20
[ToBTOpeHnue, 06061IEeHNE. Bu6 1TOK

nonMoTexa
32 IT . 1 07.05.2026
PEASTABHEHHS ASHHRE hitps://m.edsoo.ny/863f4128

OnucarenbHasi CTAaTUCTHKA

3 [ToBTOpeHnue, 06001EeHNE. | 14.05.2026 bubnmnoreka [JOK
I'padmr https://m.edsoo.ru/863f4312
KonTponbHas pabora no

34 temaM "CiydaiiHble COOBITHSL. 1 21.05.2026
BepostHocTs. ['padsr”

OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME



https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312

9 KJIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Ne Tema ypoka Kontpoasubie | IlpakTtuuyeckue Aara uuppoBbIe
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 IIpencraBneHne JaHHBIX 1 bubmorexa LOK
pen A https://m.edsoo.ru/863f47ea
) OmmcaTtenpHast | bubmuoreka [JOK
CTaTUCTHKA https://m.edsoo.ru/863f47ea
Onepanuu Haj
3 1
COOBITUAMH
HezaBucumoctsn
4 . 1
cOOBITHI
5 Kom6unaropHoe | bubmumoreka [IOK
IIPAaBUJIO YMHOXKXEHHUS https://m.edsoo.ru/863f4e16
[IepectanoBku.
6 daxropuan. CoueTanus 1 bubnnorexa LIOK
P ' " https://m.edsoo.ru/863f4el6
U YUCJIO COYETAaHUN
bu6nuoreka [JOK
T I1 1
7 PEYTOJILHHIK Llacka https://m.edsoo0.ru/863f5014
[IpakTuueckas pabora
"Brruncienue
BEPOSITHOCTEM C
8 HCIIOJIL30BAHUEM 1 1 buGnnorexa LIOK
https://m.edsoo.ru/86315208
KOMOHMHATOPHBIX

(GYHKITHH 3JICKTPOHHBIX
Tadaui"



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208

I'eomerpuueckas
BEPOSITHOCTD.
Ciy4aitHbIi BBIOOD

bu6mmorexa [IOK

? TOYKH U3 PUTYpHI HA https://m.edsoo.ru/863f5884
IJIOCKOCTH, U3 OTPE3Ka,
U3 JIyTH OKPY>KHOCTU
I'eomeTpuyeckas
BEPOSATHOCTb.
10 CrnyuaiiHblii BEIOOD bubnuorexa [JOK
TOYKHU U3 QUTYpHI HA https://m.edsoo.ru/863f5a50
IJIOCKOCTH, U3 OTPE3Ka,
U3 JIyTH OKPY>KHOCTU
['eomeTpuueckas
BEPOSATHOCTb.
1 CrnyuaiiHblii BEIOOD bubnmnoreka [JOK
TOYKHU U3 PUTYpHI HA https://m.edsoo.ru/863f5bfe
MJIOCKOCTH, U3 OTPE3Ka,
U3 JIyTH OKPY>KHOCTH
I'eomerpuueckas
BEPOSITHOCTb.
2 CrnyuaiiHeiii BEIOOD bubnmnorexa [JOK
TOYKH U3 PUTYpPHI HA https://m.eds00.ru/863f5¢10
IUIOCKOCTH, U3 OTpE3Ka,
U3 IyTH OKPYKHOCTH
Hcneitanue. Ycenex u
13 Heynava. Cepus bu6nuoreka [IOK
WCTIBITAHUH 70 TIEPBOTO https://m.edsoo.ru/863f6162
ycrnexa
14 HcnbiTanue. Ycmnex u bubmmorexa [JOK



https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162

Heymada. Cepust
WCTIBITAHUH 70 MEPBOTO
ycrnexa

https://m.eds00.ru/863f6356

HWcnwitanue. Yciex u
Heymauda. Cepust

15 WCTIBITAHUH 70 MIEPBOTO
ycrexa
Hcnbitanusa beprysm.
16 BeposiTHOCTH COOBITHI B bu6mmoreka [IOK
CEpUHU UCTIBITAHUI https://m.edsoo.ru/863f64d2
beprymm
Hcnbitanusa beprysm.
17 BeposiTHOCTH cOOBITHI B bu6muoreka [IOK
CEepUHU UCTIBITAHUHI https://m.eds00.1ru/863f6680
beprymm
18 [IpakTuyeckas pabora bubnuoreka LIOK
"Ucneiranus beprymm” https://m.edsoo.ru/863f67de
CiyyaiiHas BeJIMYMHA U
19 pacrpeiesieHre brbmmorexa [OK
. https://m.edsoo.ru/863f6b44
BEPOATHOCTEU
Maremarnueckoe
20 O0XKUJAHUE U TUCIIEPCUSL buomiorexa LIOK
L https://m.edsoo.ru/863f6dabd
CIIy4aliHOM BEJIMYUHBI
ITpumepsr
MaTeMaTHYECKOT 0
21 0KUJAHUS KaK bubmuoreka [JOK

TCOPECTUUCCKOTO
CpE€AHET0 3HAUCHUA
BCJINYHHBI

https://m.edsoo.ru/863{6186



https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86

Tlousarue o 3akoHe

bubmuoreka [JOK

22
OOJIBIIUX YHCET https://m.eds00.1u/863172¢c4
N3smepenue

23 BEPOSITHOCTEH C bubnnorexa LIOK

p https://m.edsoo.ru/863f7652
IIOMOIIBIO YaCTOT

24 IIpuMeHeHue 3aKoHa bubnunoreka IIOK
OOJIBIIUX YHCET https://m.edso0.ru/863f7116
O6o00611IEHNE,

. bubmuorexa [JOK
25 CHUCTEMAaTH3alMsI 3HAaHUH.
https://m.edsoo.ru/863f783¢
[IpencraBneHue TaHHBIX
O0001menue,
26 cUCTeMaTHu3alys 3HaHuH.
OmmcaTrenbHas
CTAaTUCTHUKA
O0001menue,
cUCTeMaTU3alys 3HaHuH.
27 IIpencraBienue JaHHBIX buGnnorexa LIOK
pea A ) https://m.edsoo.ru/863f893a
OmmcaTrenbHas
CTAaTUCTHUKA
O0001menue,

)3 CHCTeMaTH3aIrs 3HAHHH. bubmuoreka [JOK
BepositHoCcTh https://m.edsoo.ru/863f7ade
CIIy4aifHOTO COOBITHS
O0001menue,
cUCTeMaTHu3alus 3HaHUH.

29 BepositHoCTh bubmmoreka [IOK

CITy4aifHOTO COOBITHSI.
DIIEMEHTHI
KOMOWHATOPHKHU

https://m.edsoo.ru/863f7c9c¢



https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c
https://m.edsoo.ru/863f893a
https://m.edsoo.ru/863f7a4e
https://m.edsoo.ru/863f7c9c

30

O6o06111EHNE,

CHUCTEMAaTH3aIs 3HaHUH.

DIIEMEHTHI
KOMOWHATOPHKHU

bu6mmorexa [IOK
https://m.edsoo.ru/863f7e54

31

O0001menue,

CUCTeMaTHU3alus 3HAHUN.

DIIEMEHTHI
KOMOWHATOPHKH.
Cnyualinple BETUYHUHBI U
pacnpeeneHus

bu6mmorexa [IOK
https://m.edso0.ru/863f8408

32

O6o06111EHNE,

CHUCTEMAaTH3aIs 3HaHUH.

CiyyaliHble BEJTMYUHBI U
pacnpezeneHus

bu6mmorexa [IOK
https://m.edsoo.ru/863f861a

33

HrtoroBast KOHTpoOJIbHASA
pabota

Bbubnuoreka [JOK
https://m.edsoo.ru/863{8b56

34

O0001enue,
CUCTEMaTHU3alus 3HaHUN

OBILEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

34



https://m.edsoo.ru/863f7e54
https://m.edsoo.ru/863f8408
https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM NMPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1

Yucna v BRIYUCICHUS

1.1

BI)IHOJ'IHSITI), coyucras YCTHBIC nu IIMCBbMCHHBIC HpI/IéMBI,

apnq)MeTqucm/Ie JIENCTBHUS C palluOHAJIbBHBIMHA YUCIIaMHA

1.2

HaXOI[I/ITI) 3HA4YCHUA YHCJIOBBIX BI)Ipa)I(eHPIfI, IMPUMCHATH
pa3HOO6pa3HLIC CIIOCOOBI U HpI/IéMLI BBIYMCIICHUS 3HAYCHUI ,[[pO6HBIX

BBIpAYKEHUH, coiepKallluX OOBIKHOBEHHBIE U AECSITUYHBIE ApOoOU

1.3

Ilepexoguts 0T oAHOM QoOpMBI 3amUCH YUCEN K  JpYyroi
(npeoOpa3oBbIBaTh  AECATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO

JECSITUUHYIO 1po0Bb)

1.4

CpaBHI/IBaTB H ynopssaouuBaTh paliuOHaJIbHBIC YUCJIa

1.5

OxpyrisTh yucna

1.6

BBINONHATE NPUKKIKY M OLEHKY pe3yJibTaTa BBIYMCICHHM, OLEHKY
3HAYEHUW YHUCIOBBIX BBIPAKCHUW. BBINMOTHATH IEUCTBUS  CO

CTCIICHAMMU C HATYPAJIbHBIMU IMOKA3aTCIISIMU

1.7

HpI/IMeHﬂTB IMPpU3HAKHU ACIIMMOCTH, Pa3JIOKCHUEC Ha MHOXHUTCIU

HAaTypaJIbHBIX YHUCEIl

1.8

PemaTte  NpakTHKO-OpMEHTHPOBaHHBIE  3aJa4yM, CBA3aHHBIE C
OTHOLLIEHUEM BEJINYUH, IIPONOPLUOHAIBHOCTHIO BEJIINYUH,
IIPOLEHTAMH, HHTEPIPETUPOBATh pE3yNbTaThl pPEIICHUA 3aJa4 ¢
y4€TOM OrpaHUYCHUH, CBS3aHHBIX CO CBOMCTBAMHU PACCMAaTPUBACMBIX

00BEKTOB

Anrebpanyeckue BhIpaXKEeHUs

2.1

Hcnonb3oBath anredpanveckyr0 TEPMHHOJOTHIO M CHMBOJIHKY,

MIPUMEHSTH €€ B MPOLIECCe OCBOSHHS YUeOHOTro MaTepuaia




Haxonute 3HaueHuss OYKBEHHBIX BBIPQKEHUH TpU  3aJaHHBIX

22 3HA4YEHUSAX NIEPEMEHHBIX
53 BreimonHATe mpeoOpa3oBaHMs LEJNOTO BBIPAXKEHHS B MHOTOYICH
' IIPUBEJCHUEM MOAOOHBIX CJIaraeMbIX, paCKphITHEM CKOOOK
BBINOMHATE YMHOXEHHE OJHOUWIEHA Ha MHOTOYJIEH U MHOIOUYIEHA Ha
24 MHOTOWIEH, NPUMEHATh (OpMyJIbl KBajapara CyMMbl M KBajpara
paszHoOCTH
OcymiecTBIATh pa3iokeHUEe MHOTOUJIEHOB HA MHOXKUTEININ C TIOMOIIBIO
2.5 BBIHECEHHS 32 CKOOKH OOIIEro MHOXKHUTENS, TPYNITUPOBKU CIIaraeMbIX,
IpUMEHEHHs (POPMYJT COKPAIEHHOTO YMHOXKEHHUS
26 [TpumensTh mpeoOpa3oBaHUsI MHOTOYICHOB Il PEIICHHUS Pa3IMYHBIX
. 3aJa4 U3 MaTeMaTHKH, CMEXHBIX IIPEIMETOB, U3 PeaJIbHOM IPAKTUKU
57 Hcnons3oBaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU I10KA3aTEIAMU
. 11 IpeoOpa30BaHus BbIPAKECHUN
3 VYpaBHEHMsI U HEPABEHCTBA
Pemate nuHEHHbIE ypaBHEHHS C OJIHOM TIEPEMEHHOM, TPUMEHSA
3.1 IpaBWiIa Mepexoaa OT UCXOJHOTO YPaBHEHUS K PABHOCUIBHOMY €MY.
IIpoBepATs, SIBIISETCS M YUCIO KOPHEM YPABHEHUS
12 [IpumensTe rpaduueckue METOIbl TPU PEIICHUH JIMHEHHBIX
. YPaBHEHUH U UX CUCTEM
13 [TonOupats npuMepsl Hap Yucen, ABISIOUMXCA PELICHUEM JTUHEHHOTO
. YPaBHEHHUS C IByMsI IEPEMEHHBIMU
CTtpouTth B KOOPAMHATHOHN TIOCKOCTH IrpadUK JTMHEHHOTO yPaBHEHHS C
3.4 JBYMsl TEPEMEHHBIMU; TOJIb3YSCh TI'paUKOM, NPUBOJUTH MPUMEPHI
pellIeHus ypaBHEHUS
35 Pemate cucteMsl 1ByX JUHEHHBIX YPaBHEHUH C ABYMS EPEMEHHBIMH,
' B TOM 4HCII€ rpadpuyuecku
CocTaBnATh U pelmarh JUHEMHOE YPAaBHEHUE WIM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH MO YCIOBUIO 33Ja4l, HUHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yy IOIY4YEHHbIN pe3yabTaT
4 Koopaunats! u rpapuku. @yHkuuu
N300paxaTh Ha KOOPIMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOLIHE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, HMHTEpPBaJbl, 3alHChIBATh
YHCIIOBbIE MPOMEXKYTKH Ha alre0pandeckoM si3bIKe
42 OTtmedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM

KOOpAuHaTaMm




43

Crpoutsb rpaduku nuHeiHbIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y

= [x]

44

OnwuceiBaTh C MOMOIIBIO (YHKIMNA HM3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYUHAMU: CKOPOCTb, BpPEMs, DPACCTOAHME, ILEHY, KOJHMYECTBO,

CTOMMOCTb, TPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM paboThI

4.5

Haxoauts 3HaueHre GyHKIIUH 110 3HAYSHHIO €€ apryMeHTa

4.6

[lonumats rpaduyeckuii cHoco0 TPEACTABICHUS M aHAIW3a
uHpOpMalMY, W3BJIEKATh M MHTEPIPETUPOBATH HHGPOPMALMIO U3

rpauKOB peabHBIX MPOIECCOB M 3aBUCUMOCTEH

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOW MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yucna v BRIYUCICHUS

1.1

Hcnonns3oBaTh Ha4daJIbHBIC MNpEaACTaBJICHUA (o) MHOXKECTBEC
Z[eﬁCTBHTeHLHBIX quceil AJid CpaBHCHUA, OKPYIIJICHUA U BBILII/ICJ'IeHI/II\/'I,
1/1306pa>1<aTb I[Gf/iCTBHTGHBHBIG Yyucjla TOYKaMMH Ha KOOpI[HHaTHOﬁ

psAMON

1.2

[IpumensaTp noHsATHE  apu(METUYECKOro  KBaJpaTHOTO  KOPHS,
HaXOJWTh KBaJpaTHbIE KOPHM, HCIOJIB3YS TNPU HEOOXOJUMOCTH
KaJIbKYJISITOP, BBIIOJHATH MpeoOpa3oBaHUs BBIPAXKEHUM, COAEPKAIINX

KBaJAPATHLIC KOPHH, UCIIOJIb3Y A CBOMCTBaA KOpHeﬁ

1.3

Hcrmonp30oBaTh 3amucu  OOJNBIIMX U MaJIbIX 4YHCEN C IIOMOIIBIO

JECATHYHBIX Apobeli u creneneit uncna 10

Anrebpanyeckue BbIpaKeHUS

2.1

[IpuMeHATh TIOHATHE CTENEHW C LENbIM ITOKA3aTENIEM, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUM, COACPKANIUX CTEMEHH C  IICJIBIM

IIOKa3aTcjiIeM

2.2

BbInonmHATE  TOXIECTBEHHBbIE  MPEOOpa3oBaHMsI  pallMOHAIBHBIX
BBIPDQ)KCHUI HA OCHOBE IIpaBUJI JCUCTBUM HaJ MHOIOYIECHAMU U

anredpandecKuMu 1po0sMu

23

PackitanpiBats KBagpaTHBIN TPEXUIIEH HA MHOKUTEIN

24

[IpumensTh npeoOpa3oBaHUs BBHIPAKEHUUN ISl PELICHUs Pa3IHYHBIX

3aa4 U3 MaTeMaTukKu, CMCIKHBIX ITPEAMCTOB, U3 peaﬂbHOfI MMPAaKTUKN




YpaBHEHHUs U HEPABEHCTBA

3.1

Pemars nuHENHBIE, KBaJgpaTHbIC YPaBHEHUS W palUOHAJIbHBIC
YpaBHEHUs, CBOJSLIMECS K HUM, CUCTEMBI JIByX YPaBHEHHUH C JByMs

NEPEMEHHBIMU

3.2

[IpoBomuTh mpOCTEHIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
YpaBHEHMH, B TOM 4HClIE€ C IPUMEHEHHEM TIpapUuecKux
MIpeICTaBICHUM (yCTaHABINBATh, UMEET JIM YpPaBHEHHWE WJIM CHCTEMA

yYpaBHEHUH pEIlIeHUs], €CITU UMEET, TO CKOJIbKO, U TIPOYEee)

3.3

[lepexoguts OT crnoBecHOW  (QOPMYJNIHMPOBKM 3amaud K e
areOpanyeckoil MOJENIM C IMOMOIIBIO COCTAaBJICHUS YpaBHEHMs WIN
CUCTEMBl  ypPaBHEHUW, MHTEPIPETUPOBATL B  COOTBETCTBHH C

KOHTEKCTOM 3a/1a4¥l MOTY4YeHHbIN pe3ybTar

3.4

HpI/IMeHSITB CBOMCTBA YHUCJIOBBIX HCPAaBCHCTB IJid CpaBHCHHA, OLICHKH,
peliath JUHEIHbIE HEPABEHCTBA C OJHON MEPEMEHHOM M MX CUCTEMBI,
naBaTh  rpauueckyr0  WUIIOCTPAllMI0O  MHOXECTBA  PEIICHUN

HCpaBCHCTBA, CUCTEMBI HCPAaBCHCTB

OyHKIUU

4.1

[lonumath ¥ HUCHONB30BaTh (PYHKIMOHAIBHBIE TOHATUS U S3BIK
(TepMUHBI, CHMBOJIMYECKHE OOO3HAYCHHMSI), OMPEACIATh 3HAUYCHUE
(GyHKIMU 1O 3HAUYEHUIO apryMEHTa, OMpEAeNsTh CBOMCTBA (YHKIUU

o e€ rpaduky

4.2

Ctpouts rpadvKu 371eMEeHTapHBIX PYHKIHMIA BUJIA:

kix

, Y =x%, y = X% y = [X|, onucbIBaTh CBOMCTBA YUCIOBON (PyHKUUU IO €€
rpaduky

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUS OCHOBHOM
Oﬁpai}OBaTeJ'leOﬁ nporpaMmmMbl OCHOBHOI'O 0o01ero Oﬁpa3OBaHI/Iﬂ




Yucna 1 BEIUUCIIEHUS

1.1

CpaBHI/IBaTL U ynopsaaoduBaThb palMOHAJIBHBIC W HUPpaAlUMOHAJIBHBIC

qHucia

1.2

BreimonaaTs apI/I(l)MeTI/I‘-ICCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMU YUCJIaMH,
coucTasd YCTHBIC U INMHUCBbMCHHBIC HpI/IéMLI, BBIINTOJIHATH BBIYUCICHUA C

HppalluOHAJIIBHBIMU Y CJIaMU

1.3

HaxonuTe 3HaueHusi cTeneHel ¢ LEeJbIMUA TOKa3aTelisIMU U KOPHEH,

BBIYHCIIATb 3HAYCHUA YU CIIOBBIX Bpra)KeHPII’I

1.4

OKpYI‘ JIATDh IICIZCTBPITG.HBHBIG 4unciia, BBIIIOJHATH NPUKHUIKY pPC3yJibTaTa

BBIYMCIICHU, OLIEHKY YUCIIOBBIX BBIPAKEHUN

ypaBHeHI/IH H HCPABCHCTBA

2.1

Pemate  nuHeWHBIE W KBaJpaTHbIE ypaBHEHHs, YpaBHEHUS,

CBOJAIIUECS K HUM, IIPOCTEHIINE JPOOHO-pallMOHAIbHBIE YPABHEHUS

2.2

Pemrate cucteMbl ByX JIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU
U CHUCTEMBI JIBYX YPaBHEHHH, B KOTOPBIX OJTHO YPAaBHEHHUE HE SABIIACTCS

JIMHENHBIM
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Pemate TekcTOBBIE 3a7auM aNreOpandecKHM CIIOCOOOM C MOMOIIBIO
COCTABJICHUS! YpPAaBHEHMS WJIM CHUCTEMBI JIBYyX YPAaBHEHHMH C JBYMs

NNEPEMECHHBIMU

2.4

IIpoBomuTh mpOCTEHIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
ypaBHEHHWl, B TOM 4YHCIE C TpPUMEHEHHEM TIpapUuecKux
IIPEJCTABICHUN (HapuMep, yCTaHABIUBATh, UMEET JIU YPAaBHEHHUE WUIIH

CHUCTCMa ypaBHeHI/Iﬁ peuICHuA, €CJIM UMECT, TO CKOJ'IBKO)

2.5

Pemlate  nuHEHHBIE  HEPAaBEHCTBA, KBAJpAaTHbIE  HEPABEHCTBA,
M300pakaTh PeIlICeHHE HEPABEHCTB HAa YMCIOBOM IPSIMOM, 3aIIUCHIBATh

pEeICHUE C TIOMOIIBIO CUMBOJIOB

2.6

Pemars, cucTremMbl JTHMHEWHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,
BKJIIOHAOOIUEC KBAJApPaTHOC HCPABCHCTBO, I/I306pa)KaTb pemicHuc
CUCTCMblI HCPABCHCTB Ha YHCJIOBOM HpHMOI\/JI, 3aIlIMCbIBATh PCHICHUC C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcnonbi3oBath HCPAaBCHCTBA IIPpH PCIICHUH PA3JIMYHBIX 3a1a4

OyHKIUU

3.1

Pacnio3naBate  (QyHKIMHM  HW3YYEHHBIX  BHJIOB. [Toka3biBaTh




CXEMaTHYECKH PACIOI0KEHNE Ha KOOPAMHATHOM TIOCKOCTH Irpa)uKoB
¢bynkumii Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBuCUMOCTH OT

3Ha4YCHHUH KO3(P(PUIIUESHTOB, OMTMCHIBATh CBOMCTBA (DYHKITHI

IToka3piBaTh CXEMaTHUUYECKH PacCIIOJIOKCHHUEC  Ha KOOpHHH&THOfI

3.2 IUIOCKOCTU TpadukoB (GYHKUMH Buma y = VX, y = |X| U onHCHIBaTh
CBOWCTBA PyHKIUI
Crpoutb M H300paxaTbh CXeMaTU4YECKU TIpadUKd KBaJpPAaTUYHBIX
33 (GyHKUIMH, ONHUCBHIBATH CBOMCTBA KBAaJIpaTHUHBIX (YHKIMA MO HX
rpadukam
PacnioznaBate kBajpaTuuHyro (QYHKIUIO 10 (GopMmylie, NPUBOJIUTH
3.4 MPUMEPBl  KBAJIPATUYHBIX (DYHKIMH W3 pealbHOW IKWU3HH, (U3HKH,
reOMEeTpUH
4 Apudmernueckas ¥ reoMeTpuUecKas Iporpeccun
a1 PacrioznaBath apudmMeTnyecKyro U reOMETpHUECKYI0 MIPOrpeccuu npu
. pa3HbIX crloco0ax 3aJaHus
BBINONHATE BBIYMCIEHUS C HUCMOJIb30BaHUEM (GOPMYNT A-TO UJICHA
4.2 apu(METHYECKOW U T€OMETPUYECKON MPOrPecCHif, CyMMBbI MEPBLIX N
YJIEHOB
43 N300pakaTh 4iIeHbl MOCIEI0BATEIbHOCTH TOUYKAMHU Ha KOOPJIMHATHOM
' IJIOCKOCTH
Pematp 3amaun, cBsi3aHHBIE C YHCIOBBIMU IOCJIEI0BATEIILHOCTSIMU, B
4.4 TOM 4HCI€ 3aJadyd U3 pPeaJbHOM JKM3HM (C HCIOJIb30BaHUEM

KaJbKYJISATOPa, HU(POBBIX TEXHOJIOTHUH)

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yucna u BBIYUCIICHUS

1.1

JpoOu OOBIKHOBEHHBIE U JACCATHUYHBIC, MEPEXO0] OT OJHOW (hOPMBI 3aIUCH

npobeit k apyro. [loHsiThe panMoOHANBHOTO YMCIIA, 3alUCh, CPaBHEHUE,




YHOopsAAOYNBAHUC paAllMOHAJIBHBIX YHUCCII

Apudmernueckue NeUCTBUS C pallMOHAIBHBIMUA YHCIIaMH. Pemenue 3amay u3

I peaNbHOM MPAaKTUKK HA YacTH, Ha IPOOHU

13 CreneHb C HaTypalbHBIM TIIOKa3aTelieM: OIpejAeNieHre, Mpeodpa3oBaHue
' BBIpQ)KEHUI Ha OCHOBE OIPEIEIICHNUS, 3aIUCh OOJIBIINX YUCEIT

L4 [TpoueHTsl, 3aMMCh MPOLEHTOB B BHJE ApoOU W ApoOU B BHJE MPOICHTOB.
' Tpu oCHOBHBIE 3a/1a4y HA MTPOLIEHTHI, PEILICHUE 3a1a4 U3 PEAJIbHON MTPaKTUKU

s [IpuMeHeHne TNpU3HAKOB  JEIMMOCTH, pPa3IOKEHUE Ha  MHOMKUTEIU
' HaTypaJbHbIX YUCEIl

L6 PeanpHble  3aBHCHMMOCTH, B TOM  4YHcle TpsMmas ©  oOpaTHas
' IPONOPLUOHATIBHOCTH

2 Anrebpanyeckue BhIpaKEHUS

Y [IepeMeHHBIE, YMCIIOBOE 3HAYECHHUE BBIPAXKEHUS C MEPEMEHHOU. [lomycTumblie
' 3HAYEHMS IEPEMEHHBIX

27 [IpencraBneHne 3aBUCHMOCTH MEXIy BEIMYMHAMH B BHIE (HOPMYIIBL
' Boruncnenus no gopmynam

’3 [Ipeobpa3oBanne  OYKBEHHBIX  BBIP@XEHHH, TOXJIECTBEHHO  paBHBIC
' BBIPKECHUS

2.4 CBoiiCcTBa CTENIEHU C HATYPaAJIbHBIM ITOKa3aTEIeM

5 OpnHowieHbl 1 MHOrowieHsl. CteneHb MHorouieHa. CloxeHue, BbIYUTaHUE,
' YMHOKE€HUE MHOTOWIEHOB

26 @DopMyJibl COKpaIEHHOIO YMHOKEHUS: KBaJpaT CYMMBbI U KBaJpaT Pa3HOCTH.
' dopmyiia pa3HOCTH KBaJpaToB. Pa3znokeHne MHOrOWIEHOB HA MHOKHUTEIIH
3 YpaBHeHUs

31 YpaBHeHHe, KOpEHb YypaBHEHHUS, IpaBHJa MpPeoOpa3oBaHUs YpaBHEHMS,
' PaBHOCUJIBHOCTh YPAaBHEHHI

37 JluHeitHoe ypaBHEHME C OJHOW MEpPEMEHHOH, YUCIO0 KOPHEH JMHEWMHOro
' yYpaBHEHUS, PEIICHUE IMHEUHBIX YPaBHEHUN

33 CocraBneHue ypaBHEHUI MO YCIIOBHIO 3aJauu. PelieHue TeKCTOBBIX 3a/ad C
' IIOMOILBI0 YPAaBHEHUI

3.4 JluneiiHoe ypaBHEHHE C IBYMs ITEPEMEHHBIMU U €0 Tpaduk

Cucrema [ByX JMHEMHBIX ypaBHEHHUH C JByMs NEpeMEHHbIMU. PemieHune
3.5 CHUCTEM YpaBHEHHUU CIIOCOOOM TOJICTAaHOBKH. [IprMephl permeHus: TeKCTOBBIX
3a/1a4 C IOMOLIBIO0 CUCTEM YPABHEHUM
4 Koopaunate! u rpadpuku. @yHKIMN
4.1 Koopaunara Touku Ha mpsMon




47 Uucnossle IpoMeKyTKH. PaccTossHre MeXy IBYyMsl TOYKaMH KOOPAMHATHOU
' MpAMOit
43 [IpsimoyronbpHas cucrema koopauHaT, ocu Ox u Oy. Alciucca U OpauHaTa
' TOYKH Ha KOOPJAWHATHOM IIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHBIX (opMmynamu. UteHue rpadukoB peanbHBIX
' 3aBUCUMOCTEN
4.5 [onsarue Gpynkuuu. I'paduk pynkunu. CBoricTBa QyHKIHMI
4.6 Jlunetinas pynkmus, e€ rpaduk. ['paduk pyHkum y = [X|
47 I'paduueckoe pemieHne JITUHEWHBIX YpaBHEHHMH W CHUCTEM JIMHEHHBIX
' ypaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUSA
1 Hucna 1 BBIYMCICHUS
. KBampatueiit kopernb u3 uyucia. [loHstre 00 uppanuoOHaIBLHOM YHUCIE.
' JlecaTu4HbIe TPUOIMKEHNST UPPALMOHATBHBIX YHCEI
CpoiicTBa apuMeTHUECKUX KBAJIPAaTHBIX KOpPHEH M HMX MNPUMEHEHHE K
1.2 peoOpa30BaHUI0 YUCIIOBBIX BBIPAKEHUHN M BBIYUCIICHUSM. JleiiCTBUTEIHHBIC
yucna
1.3 Cremnenb c 11e7IbIM TIOKa3atesieM U e€ cBoicTBa. CTaHmapTHas 3alUCh YUCIia
2 AnreOpandyeckue BoIpaKCHUS
2.1 KBanpartHblii TpEXWIIEH, pa30KeHUE KBAPATHOTO TPEXWICHA HA MHOKUATEIN
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredbpanyeckoi Apoou
2.3 CrnoxxeHue, BRIYMTaHNE, YMHOKECHHE, JICTICHUE allreOpandecKux apooei
2.4 ParonanbHble BEIpaXXEHUS U UX MTpeoOpa3oBaHue
3 YpaBHEHHUsI 1 HEpABEHCTBA
11 KBanparHoe ypaBHeHue, popmMyiia KOpHEH KBajpaTHOro ypaBHeHHs. Teopema
' Bueta
3.2 Pemenue ypaBHeHUH, CBOIAIIMXCA K JIMHEMHBIM U KBAIPATHBIM
33 [Ipocreitmme npoOHO-palMOHATBHBIC YPAaBHEHUS
I'paduueckas uHTEpHpETaLUsl YPAaBHEHUHA C JBYMs MEPEMEHHBIMU M CHCTEM
3.4 JIMHEMHBIX ypaBHEHUHN C JBYMs MepeMeHHbIMH. [IpuMepsl pelieHus cucrem
HEJTMHENHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 33714 alreOpandecKuM CIiocoOoM




3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TTepeMEHHOI
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIuHeiiHbie HEPABEHCTBA C OAHON EPEMEHHOM
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OAHON IEPEMEHHOM
4 OyHKIUU
il [Monstre ¢ynkmuu. OONACT, ONpPENEICHHS W MHOXECTBO 3HAYCHUU
' ¢bynkiuu. CriocoOs! 3a1anust QyHKIMMA
4.2 I'paduk pyakuun. Utenue cBOWCTB QyHKIUU 110 e€ rpaduKy
43 [Tpumeps! rpad@uKoB QYHKIIHHA, OTpaKAIOMINX peabHbIe TPOIECCHI
44 OYHKIIMK, ONHCHIBAIOIINE TPIMYI0 H OOpaTHYIO MPONOPIHUOHATHHBIC
' 3aBUCHMOCTH, UX TpapuKu
4.5 OyHKIMU y =x7 y = X7
4.6 OyHKIMH Y = v, y = [X]|
4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUN
9 KUIIACC
Kon IIpoBepsieMblii JJIEeMEHT COePKAHUS
1 Yucia v BBIYUCICHUS
. PamonanpHbIe  YMClia, UpPpAlUOHATBHBIE YHCTA, KOHEYHBIE U OECKOHECYHBIC
’ JIECSITUIHBIE TPOOH
MHOkeCTBO ACHCTBUTEIBHBIX YHCEN, ICHCTBUTEIHHBIC YUCIIA KAaK OECKOHEUHBIC
1o JecsTHUHbIe qpoou. B3auMHO OHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM
' JENCTBUTENBHBIX YMCEN U KOOPAUHATHOHN NpsAMoi. CpaBHEHHE 1€HCTBUTENBHBIX
qucen
1.3 ApudmeTndeckre IeHCTBUS C IEHCTBUTEIILHBIMU YHCIIAMH
W3mepenus, npuOirkeHus, oleHKu. Pa3mMepbl 00BEKTOB OKPYXkKAlOIIero Mupa,
14 JUTUTEIILHOCTh TPOIIECCOB B OKpyXkKaromiem Mmupe. [IpuOmmkéHHoe 3HaYCHHE
. BEJIMUMHBI, TOYHOCTh Npubamkenus. Oxpyrienue yucen. [Ipukuaka u oneHka
pE3yIbTaTOB BBIUMUCICHUMN
2 VYpaBHEeHUs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemenne ypaBHEeHUM, CBOJAIIMXCS K TUHEUHBIM
23 KBaaparHoe ypaBHeHnue. Penienre ypaBHeHUM, CBOISIINXCS K KBaIPATHBIM




bukBanpatHoe ypaBHeHue. lIpumepsl pemieHuss ypaBHEHUH TpeTbed U

24 YETBEPTOM CTENEHEN pa3ioKEeHUEM Ha MHOKHUTEIN

2.5 Pemenue npoOHO-paIiOHATBHBIX YPaBHEHHUH

2.6 CucreMbl ypaBHEHHUI

2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU U €T0 TpapuK

2.8 Pemienue cuctem AByX JTMHEHMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU

20 Pemienne cucrem IByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a Apyroe —
' BTOPOU CTENEHU

2.10 I'padmueckas uHTEpIIpETaLINA CUCTEMBI YPAaBHEHUH C IBYMS IEPEMEHHBIMU

2.11 Pemienue TekcToBBIX 3ajau allreOpandeckuM crocoOoM

2.12 YucnoBsle HEPAaBEHCTBA U X CBOMCTBA

2.13 Pelenne TMHENHBIX HEPABEHCTB C OAHOW ITEPEMEHHOMN

2.14 Pemenne cucreM JTMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHON

2.15 KBanpaTHble HEpaBEHCTBa

516 ['padmyeckas uHTepHpeTanysi HEPAaBEHCTB M CHUCTEM HEPABEHCTB C JByMs
. NIEPEMEHHBIMU
3 DyHKINH

31 Ksanpartuunas ¢ynkuus, e€ rpadpuxk u cpoiictBa. IlapabGosa, KoopaWHATHI
' BEPILHHBI TapadoIibl, OCb CAMMETPUHN TapaboJIb

3.2 I'paduxu Gynkumii y=kx, y=kx+b u ux cBoiicTBa

33 I'paduku bynkmuit y=k/x, y = x°n uX cBOMCTBa

34 I'paduxu QyHKIHMH , 1 UX CBOICTBA
4 YucnoBble NOCIEN0BATENBHOCTH

il Omnpenenenne u cnocoObl 33JaHUsI YUCIIOBBIX MOCIENOBATEIBHOCTEH. 3aiaHue
' HOCJIEI0BATENBHOCTH PEKYPPEHTHOM (hopMysiol U popMyIIoif n-ro uiaeHa

42 Apudmernueckass mnporpeccus. DOpMysbl  n-TO  WiIEHA apUPMETHIECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB

43 I'eomerpuueckas mnporpeccuss. @Dopmyiibl  7n-r0  4WieHa T'€OMETPUYECKOU
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YIECHOB

44 N300pakeHre WieHOB apu(METHUECKOW U TeOMETPUYECKOH IPOrpeccHid
' TOYKaMH Ha KOOPJAMHATHOM MI0CKOCTH. JIMHEHHBIN U SKCITOHEHIIMAIBHBINA pOCT

4.5 Cno’xHbI€ MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpOBepPsIeMOro
TpeOoBaHuUs

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI 0OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOT' O
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh TMOHATUSMHU: MHOXECTBO, IOAMHOXECTBO,
ornepanyy HaJ MHOXKECTBAaMHU; YMEHHE OIEepUpPOBATH IMOHATHIMMU:
rpad, cBs3HBIA rpad, AepeBo, LUK, NPUMEHSATh HUX TPH PEIIECHUH
3aJla4; yMEHHE UCMOJIb30BaTh rpapuueckoe MmpeicTaBIeHe MHOKECTB
JUIs. OIIMCAaHMsI peajbHBIX MPOLIECCOB U SIBJIEHUH, NPU PELIEHUM 3ahad

U3 IpYyruX y4eOHBIX MPEIMETOB

YMmenue ONCpUpOBaTh MOHATHAMU: OMPCACICHUEC, aKCHUOMA, TCOpEMaA,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb HCTHUHHBIC W JIOXKHBIC
BBICKAa3bIBaHHWA, HNPUBOAWUTL IIPUMCPBI W KOHTPIPHUMCEPLI, CTPOUTH

BBICKA3bIBaAHWA U OTPULAHUA BBICKa3bIBaHIUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpaJbHOE YHUCIO, IMPOCTOE U
COCTAaBHOE YHUCIJIO, JI€IUMOCTh HATypPaJIbHBIX YHUCEN, IPU3HAKU
JETUMOCTH, LEJI0€ YUCIIO, MOJAYJb YHcia, OOBIKHOBEHHas JIpo0b M
JecsiTUYHasl IpoOb, CTAaHJAPTHBIM BUJ 4YMCIA, PAllMOHAIBHOE YHUCIIO,
UppalMoHAbHOE YHCIO, apu(MeTHYeCKUd KBaJpaTHBI KOPEHb;
yMEHHE BBINOJHATH JIEHCTBUS €  4YHCIaMH, CpaBHMBAaTb W
yHOpSAOYMBaTh YHCIA, MNPEACTABIATH 4YHUCJIA Ha KOOPAWHATHOMU
NpSIMOW, OKPYTJSATh YHUCIA; yYMEHHE JAeNaTh NPUKUIKY U OLIEHKY

pe3yiibTaTta BBIUMCIICHUHN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEJIbIM IOKa3aTelleM,
apu(pMeTHYECKUIl KBaJpaTHBI KOpEeHb, MHOTOWJICH, ajredpandeckas
Ipo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HaTypajlbHOW CTENEeHU
Oosbllle €AMHUIBI; YMEHHME BBIIOMHATH PACYETBl MO  (opMysaM,
peoOpa3oBaHus ILENbIX, JAPOOHO-pAallMOHANBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSMHM, PAa3I0KEHHE MHOIOYJIEHAa Ha MHOMKUTENH, B
TOM 4YHCJIE€ C HCIOJb30BaHWEM (OpPMYJ pa3HOCTH KBaJpaTOB U

KBaJpaTa CYMMBbI U pa3HOCTHU

VYMmenune OIICPHUPOBATE IOHATUAMMU. YHUCIOBOC PABCHCTBO, YPABHCHHC

COJIHOM HepeMeHHOﬁ, YUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C




IIEPEMEHHOH; YMEHUE pellaTh JUHEHHBIE U KBAJAPATHBIC yPaBHEHUS,
IpOOHO-pALlMOHATIBHBIE YPABHEHUS C OIHON MEPEMEHHOM, CUCTEMBI
JBYX JIUHEHHBbIX YpaBHCHUH, JTUHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpPOOHO-palMOHAJIbHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE [IPU PELICHUHU 3aJa4 U3 IPYTUxX IPeIMETOB
W TPAKTUYECKHUX 337a4; YMEHHE MCIOJIb30BaTh KOOPAUHATHYIO
OpSMyI0 UM KOOPAMHATHYIO IJIOCKOCTH JUISI M300pa)XeHUs peIlIeHHH

YpPaBHEHUI, HEPABEHCTB M CUCTEM

YMeHue onepupoBaTh MOHATHAMU: (YHKUIHMA, rpaduk QyHKIUH, HYIH
byHKINH, HPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, POMEXKYTKH
BO3pacTaHus, yObIBaHWs, HauOOJbIIEC M HAUMEHbIICE 3HAYCHHS
byHKIIH; yMEHHe OIIepUpPOBAThH HOHATHSAMHU: npsMast
MPONOPIMOHATIBHOCTD, JUHEWHas (YHKUMS, KBaJpaTHUyHas (DyHKIHS,
oOpaTHas NPONOPIUOHATIBHOCTh, Mapabosa, runepOoyia; yMeHHUe
CTpOUTH TpauKu PYHKINH, UCIIONB30BaTh IPa(UKU JUIs ONpEIeICHUs
CBOWCTB TIPOIIECCOB M 3aBUCHUMOCTEH, I PEIICHHs 3a/1a4 U3 APYTHX
y4eOHbIX TPEAMETOB U PpEAJbHOM KHU3HHM, YMEHHE BBIPAXKATh

dhopmynaMu 3aBUCUMOCTH MEXKIY BeTHINHAMU

YMenue OIIEpUPOBATH MOHATUSAMU: IIOCJIEI0BATEIbHOCTD,
apudmernyeckas U TeOMeTpUYecKass  IPOrpecCcuu;  yMEHHUe
UCIOJIb30BAaTh CBOMCTBA IOCJIEIOBATENbHOCTEH, (HOPMYIBI CyMMBI H
o0miero 4jeHa MpU pelIeHUH 3aJady, B TOM 4YHCIEe 3aJad U3 APYTUX

qu6HBIX NpeaAMETOB U peanLHoﬁ KHU3HHU

YMeHue pemarh 3aaud pa3HbIX TUIOB (B TOM YHCJE HAa MPOLEHTHI,
JOJAM W YacTH, JBWXKEHHE, paboTy, LIEHy TOBAapOB U CTOMMOCTb
MOKYTIOK U yCITyT, HAJIOTH, 3aJ]a4i U3 00JIaCTH YIPABJICHUS JIUYHBIMU U
CeMEeWHbIMU  (HUHAHCAMM); YMEHHE  COCTABJIATh  BBIPAXKECHHUS,
ypaBHEHMs, HEPaBEHCTBA U CHCTEMbl [0 YCJIOBHUIO  3aJlayH,
UCCIIeIOBaTh MOJYYEHHOE PEIICHHE U OLEHMBAThH MPaBIONOA00HOCTD

IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (Urypa, TOUKA, OTPE30K, Mpsimas,
Jy4, JIOMaHasi, yroji, MHOTOYTOJIbHUK, TPEYTOJIbHHUK, PaBHOOEAPEHHBIH
U PaBHOCTOPOHHUN TPEYTOJIbHUKH, HPSIMOYTOJIBHBIN TPEYrOJbHUK,
MearaHa, OUCCEeKTpUca U BBICOTA TPEYTOJIbHUKA, YEThIPEXYTOJbHUK,
napajiesiorpaMM, poM0O, TNPSMOYTOJbHHUK, KBaJpaT, Tpameuus;

OKPYKHOCTb, KpyT, KaCaTcCJjibHasl; 3HAKOMCTBO C IMPOCTPAHCTBCHHBIMHA




¢urypamu; ymeHue pemaTh 3a/Jaud, B TOM YHCJE W3 MOBCEIHEBHOU
JKU3HHM, Ha HAXOXXICHUE T€OMETPUYECKUX BEIMYMH C IPUMEHECHUEM

U3yYEHHBIX CBOMCTB GUryp u GpakToB

10

YMeHue omepupoBaTh TOHATHSMH: PABEHCTBO (HIYp, PAaBEHCTBO
TPEYTOJbHUKOB; MapauIeIbHOCTh U TMEPHEeHANKYISIPHOCTh TNPSMBIX,
Yrod MEXIy TpsMBIMH, TEPICHIUKYISpP, HAKIOHHAS, MPOCKIHS,
nonobue ¢puryp, mofo0HbIe TPEYroNbHUKN, CAMMETPHSI OTHOCUTEIIEHO
TOYKH ¥ TPSMOH; YMEHHE DPAacIo3HaBaTh PABEHCTBO, CHMMETPHIO U
noxobue ¢Guryp, napauieIbHOCTh U HNEPHEHIUKYJISIPHOCTh NPSMBIX B

OKpY’KalolieM MUpe
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YMeHue onepupoBaTh MNOHATUAMM: JUIMHA, pPAcCTOSHUE, Yol
(BenMuMHA yrjla, CUHYC M KOCHHYC yTjla TPEYroJibHUKA), IJIOIIA/b;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpPY’KaIOLIEM
MHpE; YMEHUE TNPUMEHATh (OpPMyNbl TMepuMeTpa U IUIOMIAIU
MHOTOYTOJIbHUKOB, JJIUHBI OKPYKHOCTH M IUIOIIAAN Kpyra, o0bema
MPSMOYTOJIBHOTO TapAJIICNICNNUIEN; YMEHUE NPUMEHATh IMPU3HAKU
paBEHCTBA TPEYIOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEyrOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETpUUECKHE COOTHOUICHMS  JAJIs

BBIUMCIICHUS JUIMH, PACCTOSIHUM, ITOLIAAEH

12

YMenne wu300pakarh IUIOCKME (GUTYPRI W HX KOMOHWHAIWH,
[IPOCTPAHCTBEHHbIE (UTYPbl OT PYKH, C TOMOLIbIO UYEPTEKHBIX
WHCTPYMEHTOB U OJCKTPOHHBIX CPEJACTB TI0 TEKCTOBOMY HWJIH

CHUMBOJIbHOMY OIIMCAHUTIO
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YMenue onepupoBaTb MOHATHSMH:  INPSMOYrOJibHAs  CHCTEMa
KOOpJIWHAT, KOOPJAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
MIPOM3BEICHNE BEKTOPA Ha YHCIIO, CKAJIIPHOE ITPOU3BEIEHNE BEKTOPOB;
YMEHHE HUCIOIb30BaTh BEKTOPHI U KOOPJIWHATHI AJISl MPEACTABICHUS
JaHHBIX M pELIeHUs 3ajJady, B TOM 4YHUCIE U3 JPYruX Yy4eOHBIX

IIPEAMETOB U PEaJIbHOM KU3HU

14

YMeHHe OomepupoBaTh IMOHSTHUSMHU: CTOJIOMKOBBIE U  KPYTOBBIC
auarpamMmbl,  TaOmMUIBL, cpeaHee — apudMeTHdeckoe, MeuaHa,
HauOoJIbllIee ¥ HAaWMEHbBIIIEEC 3HAYCHHS, pa3Max UYHUCIOBOTO HaboOpa;
yMEHHE  U3BIEKaTh, HMHTEPIPETUPOBATH M  MPeoOpa3OBHIBATH
WHPOpPMAIIHIO, TPEICTABICHHYI0 B TaONWIAaX M Ha JUarpaMmax,
OTPAXKAIOIIYI0 CBOWMCTBA M XapaKTEPUCTUKHU pPEajbHBIX MPOIECCOB U

ABJI CHI/II\/JI; YMCHHUE paciio3HaBaTb N3MCHYHNBLIC BCIIMYHUHBI B




OKpYy KaroIleM MUpe

15

YMeHne omnepupoBaTh MOHATHAMHU: CIIYYaHBIA OMBIT (CITydalHBIN
HKCHEPUMEHT), JJEMEHTapHOE COOBITHE (RJIIEMEHTAPHBIH HMCXOJ)
CIIy4aifHOrO OIbITa, CiIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HAXOAWUTh BEPOSATHOCTH CIIy4alHBIX COOBITHH B ONBITaX ¢
PaBHOBO3MOXKHBIMHM 3JIEMEHTAapPHBIMU COOBITHUSIMU; YMEHHE pellaTh
3aJaud METOJIOM OpPraHHM30BAaHHOTO mepedopa M ¢ HCIOJIb30BaHUEM
MpaBWjia YMHOXXEHHUS; YMEHHE OLEHUBATh BEPOSITHOCTH peabHbIX
COOBITHI M SIBICHUH, MOHUMATh POJIb NMPAKTHUYECKU IOCTOBEPHBIX U
MaJOBEpOSITHBIX COOBITHM B OKpYXKAaloOUleM MHpPE M B IKU3HU;
3HAaKOMCTBO C IIOHSATHEM HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHue BBIOMpATh TOIXOISIIMA W3YYCHHBIH METOA JUIS PEIleHUs
3a7a4, MNPUBOAUTH MPUMEPbl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJAE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MATEMATHUKHU B
HUCKYCCTBE, ONHUCHIBATH OTAEIbHBIE BBIAAIOIIAECS  PE3YJIbTAThI,
MOJyYEHHBbIE B XOJI€ Pa3BUTUS MAaTEMaTUKU KAK HAayKH, IPUBOIUTH
MPUMEPbl MATEMAaTUYECKUX OTKPBITUM U UX aBTOPOB B OT€UECTBEHHOMU

U BCEMUPHOU UCTOPUH

INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypanbnbie u nensie yncna. [Ipu3Haku Je1MMOCTH HEIbIX YUCE
- OOBIKHOBEHHbIE M JECATUYHBIE  JpOOM,  MPOLEHTHl, OECKOHEUHbIE
. MIEPUOIUYECKHE TPOoOH
13 Panvonaneupie uncna. Apudmernyeckue omepanudd ¢ paroHaIbHBIMU
' YUCIaMHU
14 JleiicTBuTenbHBIC YHCTa. APUPMETHYCCKHE OIEpaldi C JACHCTBUTEIHHBIMU
. YUCIaMHU
s [TpuOmk€HHbIE BBIUMCICHUS, TpaBUia OKPYIJIEHUS, MPUKUAKA U OICHKA
. pe3yJibTaTa BBIYMCIECHUN




AnrebpanuecKue BbIPaXKEHUS

2.1 bykBeHHbIE BbIpa)XKeHUS (BBIPAXKEHUSI C IEPEMEHHBIMU )
55 Crenenp ¢ nenbiM mokaszatesneMm. CTeneHb C palUMOHAIBHBIM I0OKa3aTeJeM.
. CBolicTBa CTENIEHU
23 MHorousneHsl
24 AnrebGpanueckas qpoob
55 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHH. HevictBus c
' apu(MeTHYECKUMH KOPHAMHU HAaTypalbHOM CTENEeHN
3 VYpaBHEeHMs U HEpaBEHCTBa
31 Llensie u npoOHO-panMoHaNbHbIE YypaBHEHUS. CHUCTEMBl U COBOKYIHOCTHU
. ypaBHEHUU
35 Lenbie m apoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB
3.3 Penrenue TeKCTOBEIX 3a1au
4 YucnoBbsle NOCIEN0BATENBHOCTH
4.1 IlocieqoBaTenbHOCTH, CIOCOOBI 3aJaHHS IOCIIEI0BATEIBHOCTEN
42 Apudmernueckass U TreomeTpuyeckas mnporpeccu. Dopmysa  CIOXKHBIX
. MIPOLICHTOB
5 DyHKIHUU
OyHkws, cnocoObl 3amanus  GyHKuH. [padpuk  dyskmuu.  OO6macts
orpezeNeHus 1 MHOKeCTBO 3HaueHu QyHkuuu. Hymu gynkuuu. [IpomexyTku
5.1. 3HAKOIMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIMH. MaKCUMyMBbI U
MUHMMYMBl (pyHKIMH. Haunbonbiiee W HauMmeHbllee 3HAYeHUE (QYHKIMM Ha
IPOMEXKYTKE
6 KoopanHate! Ha IpSIMON U MIJIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBbI KOOPAUHATEI HA INIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue Gurypsl U UX CBOMCTBA
7.2 TpeyronbHuk
7.3 MHOroyrojapHuKu
7.4 OKpy» HOCTb U KpyT
7.5 N3mepeHne reoMeTpuYecKuX BEJIMYUH




7.6 BexTopsl Ha mI0CKOCTH

8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepostHocTh
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

* Maremartuka. BeposTHOCTb U cTaTUCTHKA: 7 - 9-€ Kiacchl: 0a30BbI YPOBEHbD:
y4eOHMK: B 2 yacTsx; 1-oe uznanue, 7-9 knacc/ Beicoukuii U.P., Amenko U.B.;
nox penakimen Amenko U.B., AkimonepHoe o61mectBo «3narenbcTBo

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YYUTEJISA
Metoaudeckoe nocooue K npeIMeTHON JIMHUKM Y4eOHUKOB IO BEPOSITHOCTH U
craructuke U. P. Beicoukoro, 1. B. fAmenko nox pexa. M. B. Smenko. — 2-¢

u3., crep. — Mockaa : [Ipocsemenue, 2023.
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