AHHOTanMA K padoyeii nporpamme mo ajaredope 7-9 kiaaccol
Yueonuku: Koasarun FO.M. Aareopa. 7,8,9 knaccol. M., «IIpocBemenue»

PaGouue nporpammbl OCHOBHOTO 00111eT0 00pazoBaHus Mo anredpe 7-9 coctaBieHsl Ha 5 JieT
(2021-2025r.)

Paboune nmporpamMMbl OCHOBHOTO OOIIET0 00pa30BaHMsI IO aaredpe cOCTaBICHBI HA OCHOBE
dyHIaMEHTAIBHOTO s/Ipa cojiepikanus o0Iero oopasoBanus u TpeOoBaHuil K pe3yibTaram
OCBOEHUSI OCHOBHOM 00111€00pa30BaTebHOM MPOTrpaMMBbl OCHOBHOTO 001Iero oOpa3oBaHus,
npeCTaBieHHBIX B DeiepalibHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OOIIETO
oOpa3zoBaHus. B HUX TaKke yYUTHIBAIOTCS OCHOBHBIC HJIeH U NoJioxkeHus [IporpaMMbl pa3BuTHs
1 GOpMHUPOBAHUS YHUBEPCATBHBIX YICOHBIX JACHCTBUI /11 OCHOBHOT'O 00IIIEro 00pa3oBaHusl.

OBLIASA XAPAKTEPUCTHUKA KYPCA
B kypce anreGpsl MOKHO BBIJIEJIUTD CIIEIYIOIINE OCHOBHBIE COIEpKATEIbHbIE TUHUU:

e apudMeTHKa;
e anreOpa;

e  (yHKIUY;
e BCPOSTHOCThH U CTATHCTHUKA.

Hapsiny ¢ 3TuM B cofiepkaHne BKIIOUYEHBI /1B TOTIOJHUTEIBHBIX METO0JIOTMUECKUX
paznena:

e JIOTHKAa U MHOXKECTBA;
e MaTeMaTHKa B MCTOPHYECKOM Pa3BUTHH, YTO CBSA3AHO C peain3anuei nenein
OOIIENHTEIUIEKTYaJIbHOTO ¥ OOIIEKYIbTYPHOTO PA3BUTHUS YUAIIUXCS.

ConeprkaHue KaxI0ro U3 9THX Pa3JelioB pa3BOPAYUBAETCS B COJEPKATEIbHO-METOANUYECKYIO
JIMHUIO, IPOHU3BIBAOIIYIO BCE OCHOBHBIE COJlepKaTebHble JIMHUU. [Ipu 5TOM nepsast muHus -
«Jloruka u MHOKECTBa» - CIIY>)KUT LIEJIM OBJAJICHUS yYalllUMUCA HEKOTOPBIMU JIEMEHTaMU
YHUBEPCAJIbHOI'O MaTEMaTHUYECKOTO 53bIKa, BTOpasi — «MaremaTuka B HCTOPUUYECKOM
pasBUTHM» — CHOCOOCTBYET CO3JAHUIO0 OOLIEKYIBTYPHOTO, TYMAHUTAPHOTO (DOHA U3YyUESHHUSI

Kypca.

Conepxanue TUHUHN «ApudMeTrKay CIyKUT 0230 IS NadbHEUIIIero N3yu4eHus yJaluMHCs
MaTeMaTHUKH, CTIOCOOCTBYET PA3BUTHIO UX JIOTHIECKOTO MBIIIIEHUS, (HOPMUPOBAHUIO YMEHUS
MOJIb30BAThCS ATOPUTMAMHU, & TAKXKE MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX B
MOBCEIHEBHOM KM3HH. Pa3BUTHE IIOHATHS O YHCIIE B OCHOBHOM IIKOJIE CBSI3aHO C
paIMoHaIbHBIMU U HPPAIMOHATBHBIMU YHUCIaMH, (POPMHUPOBAHUEM MIEPBUYHBIX MTPEICTABICHHMA
0 JIEHCTBUTEIILHOM YHCIIE.

Conepsxanne mTuHAN «Anredpa» crocoOcTBYeT (POPMUPOBAHHIO Y YUAIIUXCS MAaTEMAaTHUECKOTO
amnmaparta JJs pelleHus 3a/1a4 U3 pa3/IeoB MaTeMaTUKH, CMEKHBIX MTPEIMETOB M OKPYXKAIOIIeH
peanbHOCTH. S3bIK anreOphl MOJYEPKUBACT 3HAUCHNE MaTEeMAaTUKH KaK S3bIKA JUISl TOCTPOCHUS
MaTeMaTUYECKUX MOJEJIEN POLIECCOB U ABJIEHUN PEATBHOIO MUpA.

Pa3BuTne anropuTMHUECKOTO MBIIUICHHS, HEOOXOIUMOTO, B YaCTHOCTH, JJISi OCBOCHUS Kypca
MH()OPMATUKH, U OBIIQJICHHE HABBIKAMU JCTyKTUBHBIX PACCYKICHUHN TaKKe SBISIOTCS 3a/la4aMU
n3ydeHus anreopsl. [IpeodbpazoBanre CUMBOIBHBIX (HOPM BHOCHUT CTICIIM(UICCKUN BKIAI B



pa3BUTHE BOOOPAKECHUS YUAIMXCS, UX CIIOCOOHOCTEN K MaTeMaTHUYECKOMY TBOpYecTBY. B
OCHOBHOI IIIKOJIE MaTepuaj rpynnupyeTcs: BOKPYT palliOHaIbHBIX BhIPAKEHUH.

Conepxanue paznena «OyHKIMN» HALEJIEHO HA MOJYyYEeHNUE NIKOJIbHUKAMY KOHKPETHBIX 3HAHUI
0 (pyHKIIMM KaK BaXHEHIICH MaTEMaTHIECKON MOJICIH JIsl OMTUCAHHMSI M UCCIICTOBAHHMS
pa3zHoo0pa3HbIX MpoIeccoB. M3yueHnne 3Toro marepuania CriocoOCTBYeT Pa3BUTHUIO Y yUaLTUXCS
YMEHUS UCTIOIb30BATh PA3JIMYHBIC SI3bIKK MaTEMAaTUKH (CJIOBECHBIN, CHUMBOJIMUECKUH,
rpaduyecKkuil), BHOCUT BKJIa] B ((OPMUPOBAHKE MTPEICTABICHHUM O POJIM MATEMATUKHU B Pa3BUTHH
UMBUJIM3alUU U KYJBTYPBI.

Paznen «BepoATHOCTB M CTaTHCTUKA» — 00s13aTeNIbHBIA KOMIIOHEHT IIKOJIBHOTO 00pa3oBaHus,
YCUJIMBAIOILUI €ro NPUKIIAJHOE U IMPAKTUYECKOe 3HaYeHHEe. DTOT MaTepual Heo0XoauM,
IpeX/ie BCero, Asi GOPMHUPOBAHUS y ydamuxcs (yHKIMOHATLHOW TPAMOTHOCTH — YMEHUS
BOCIIPUHUMATh U KPUTHYECKH aHAIM3UPOBATH MH(DOPMAIUIO, IPEICTABICHHYIO B PAa3IMUHBIX
(opmax, MOHNMATH BEPOSITHOCTHBIM XapakTep MHOTHUX pEabHBIX 3aBHCUMOCTEH, TPOU3BOIUTH
IPOCTENIINE BEPOSTHOCTHBIE pacy€Thl. Mi3yueHne 0CHOB KOMOMHATOPUKHY MO3BOJIUT yJalleMycCsl
OCYILLIECTBIIATh PACCMOTPEHHE CIIy4aeB, 1epedop U MOACYET YKCIIa BAPUAHTOB, B TOM YHUCIIE B
IIPOCTENIINX NPUKJIAIHBIX 3a7a4ax.

[Tpu n3ydeHnH CTATUCTHKHU U BEPOSTHOCTH 00OTAIAIOTCS MPEICTABICHUS O COBPEMEHHON
KapTHHE MHpa U METOJAX €ro UcciieoBaHusl, (POPMHUPYETCs IOHUMAHUE POJIM CTATUCTUKU KaK
MCTOYHHKA COLMAIBHO 3HAYMMON MH(OPMAINH U 3aKJIaIbIBAIOTCSI OCHOBBI BEPOSATHOCTHOTO
MBILIEHUS.

MECTO NIPEJJMETA B YYEBHOM IIJIAHE

CornacHo yueOHOMY MJIaHY Ha U3ydeHue anredpsl B 7 - 9 kinaccax orBoautcs: 102 vacos (3
yaca B HeZlelnto; 34 yueOHbIX Hesenb) B 7-8 kiaccax, 136 yacos (4 yaca B Henento; 34 yueOHbIX

HeJenu) B 9 kiacce.

Bcessu ¢ MmpasgHUYHBIMU JTHAMUKOJINYCCTBO YaCOB KOPPCKTUPYCTCA KOJIMYECTBO YaCOB,
OTBCACHHBIX HAa IMOBTOPCHUEC U3YYCHHOI'O PAHHEC MaTCpHUaja.

B TedeHue roga BO3MOKHBI KOPPCKTHUBBI pa60qe171 IMporpaMmsal, CBA3aHHLBIC C 00BCKTUBHBIMH
IMpUYruHaMU.

IMMJAHUPYEMBIE PE3YJBLTATHI
N3YUEHUS KYPCA AJITEBPHI B 7 - 9 kimaccax
PAILIMOHAIJIBHBIE YMCJIA

BhInmyckHUK Hay4uTCS:

=

MMOHUMAaTh OCOOEHHOCTH JIECATUYHON CUCTEMBI CUUCIICHUS;

BJIA/IETh MOHATUSIMH, CBA3aHHBIMU C IETMMOCTBIO HaTypaJIbHBIX YUCEIL;

3. BBIpaXkaTh YMCIIa B OKBUBAICHTHBIX (hopMax, BBIOMpas HanOoI1ee MOIXOIAIIYI0 B
3aBUCHUMOCTH OT KOHKPETHOM CUTYallUH;

4. cpaBHMBATB U YIOPSIOUYMBATh pallMOHAIbHBIC YUCIIA;

BBITIOJIHATH BBIUMCIICHUS C PAllMOHAJIBHBIMH UMCIIAMHU, COUYETAsl YCTHBIE U IMCbMEHHbBIE

IPUEMBI BEIUUCIICHHUH, IPUMEHSATh KAJIbKYJIATOD;
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6. HCIOJIB30BATh HOHSATUS U YMCHHA, CBA3aHHBIC C IPONNOPUHUOHAIIBHOCTBIO BEJINYHH,
IIpOLUCHTAaMHU B XOA€ PCIICHUA MaTCMAaTHYCCKUX 3a4a4 U 3aJia4d U3 CMCKHBIX ITPEAMCETOB,
BBIITOJHATD HECCJIOXKXHBIC IPAKTHUYCCKUC paC'-IéTBI.

BBIITyCKHMK IIOJIYYUT BO3MOKHOCTD:

7. MO3HAKOMHTLCS C MMO3UIIMOHHBIMHU CUCTEMAaMU CUHUCIICHHUA C OCHOBAHUAMU, OTIIMYHBIMU OT

10;
8. yrimyOuTh ¥ pa3BUTh MPEJICTABICHUS O HATYPAIbHBIX YHCIaX U CBOMCTBAX JIETUMOCTH;

9. Hay4uTBHCS HCIOJIB30BaTh MPUEMBI, PAMOHAIM3UPYIOIINE BBIUUCICHUS, MPUOOpecTH
IIPUBBIYKY

10. KOHTpOIMPOBATH BHIYMCICHUS, BBIOUPAS MOAXOISAIIMI 111 CUTYaIlH CII0CO0.
I[EﬁCTBHTEHBHI:IE YUCIIA
BrInyCKHUK HAy4nTCA:

1. wcmoap30BaTh HAYAILHEIC MNpeaACTaBJICHUA O MHOXKCCTBC Il@ﬁCTBHTCJIBHI:IX YHUCCII,
2. BJIaACTb ITOHATUEM KBAaJAPATHOT'O KOPH:, IIPUMCHATH €T0 B BLIYHCICHHAX.

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb:

3. Pa3BHUTH NPEICTABICHNUE O YHCIIE U YUCIOBBIX CUCTEMAaX OT HATypPabHBIX 10
JeMCTBUTENBHBIX YUCEI; O POJIU BBIYMCICHUN B UEIOBEYECKOM MPaKTHKE;

4. pa3BUTH U yIIIyOUTh 3HAHHS O JIECSITUIHOHN 3aIUCH ICHCTBUTEIBHBIX YHCEI
(meproaMUecKe U HETIEPUOAUYECKHE APOOH).

N3MEPEHNMA, ITPUBJIMDKEHM A, OLIEHKU
BeIlTyCKHHK HayduTCs:

1. wcmonp30BaTh B XO0J€ pCIICHHUA 3aaa4 JICMCHTAPHBIC IPEACTABIICHUS, CBA3AHHBIC C
HpI/I6HI/I)KéHHBIMI/I 3HAa4YCHUSIMU BCIIMYHUH.

BLIHyCKHI/IK TOJIYYHUT BO3MOXKHOCTD:

2. TIOHSATH, YTO YHCJIOBBIC JaHHBIE, KOTOPHIC UCTIONB3YIOTCS ISl XapaKTEPUCTHKH OOBEKTOB
OKpY>KaloOIIero MUpPA, SABISIOTCS MPEUMYILECTBEHHO NMPUOIMKEHHBIMHU, UTO I10 3aIUCH
NpUOMMKEHHBIX 3HAYEHHUH, co/lepyKaliuxcs B HH()OPMAallMOHHBIX MCTOYHHUKAX, MOYKHO
CYAMTB O MOTPEUTHOCTH MPUOINKEHHUS;

3. TOHSTH, YTO MOTPEUTHOCTh Pe3yiIbTaTa BIYUCICHUH JTOJDKHA OBITH COM3MepuMa ¢
MIOIPELIHOCTBI0 UCXOIHBIX JaHHBIX.

AJITEBPAYECKHUE BBIPAXEHUW A
BbIlTyCKHUMK Hay4duTCA:

1. BiameTh MOHATHSMHU «TOXIECTBOY», TOKAESCTBEHHOE MIPEOOpPa30BaHUE», PEIaTh 3ada4H,
cojiepkaiie OyKBeHHBIE JaHHBIE; padoTaTh ¢ GOpMyIaMu;



2. BBINOJHATH IPe0oOpa30BaHUs BBIPAKECHUN, COAEPIKAIINX CTENICHH C IIETIBIMU
[IOKa3aTeJIIMU U KBaJIpaTHbIE KOPHH;

3. BBINOJHATH TOXK/IECTBEHHBIE TPE0OPa30BaHNUs PAIIOHAIBHBIX BBIPAXKECHUI HA OCHOBE
IIpaBUJI IEHCTBUI HaJl MHOTOYJICHAMH U alredpanyecKuMu Jpo0sMu;

4. BBINOJHATH PA3JI0KEHUE MHOTOWIEHOB HA MHOKUTEIIH.

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb:

5. HayyHTbCs BBINOJHATH MHOTOILIATOBBIE TIPE0OPa30BaHMs pAllHOHAIBHBIX BHIPAKECHUH,
IIPUMEHSS IUPOKUI Habop criocoO0B U MPUEMOB;

6. MPHUMEHATH TOXKJIECTBEHHBIC MPEOOPA30BAHMS I PEIICHHS 3324 U3 Pa3IMUHBIX
pa3zenoB Kypca (Hanpumep, A7 HaX0XI€HUs] HanOOoJIb1Iero/HauMEeHbILEro 3HAUYeHUs
BBIPAKECHUS).

YPABHEHUA
BhInmyckHUK Hay4uTCs:

1. pemarb OCHOBHbBIE BU/Ibl PALIMOHAIBHBIX YPABHEHUN C OIHOM NEPEMEHHOM, CUCTEMBI
JBYX YPaBHEHUH C JBYMS IIE€PEMEHHBIMY;

2. TMOHMMATh YpaBHEHHE KaK BaKHEHIIYI0 MAaTEMaTHUECKYIO MOJEIb JUIsl OIIMCAHUS U
U3Y4EHHUs pa3HOOOPA3HBIX pPeabHbIX CUTYaLUl, peliaTh TEKCTOBbIE 3a/1a4l
alreOpandeckuM METO0M;

3. TpUMEHSTH rpaduuecKue MPEeJACTaBICHUS ISl NCCIIEI0OBAHUS YPAaBHEHUH, NCCIICTOBAHMS
U PEILECHKS CUCTEM YPAaBHEHUM C IBYMs [IEPEMEHHBIMU.

BBIITyCKHHK NTOJIYYUT BO3MOKHOCTD:

4. OBIaAeTh CHEUAIbHBIMU PUEMAMU PELICHHS YPAaBHEHUN U CUCTEM YpaBHEHUI;
YBEPEHHO MPUMEHSTH alnapar ypaBHEHUN JJIs pelIeHus] pa3HOOOpa3HbIX 3a/1a4 U3
MaTEeMaTHKH, CMEKHBIX IPEIMETOB, IPAKTUKU;

5. IpHUMEHATH rpaduyeckue NpeACcTaBiIeHUs A UCCIEI0BAHUS YPaBHEHUH, CUCTEM
YpaBHEHUM, COJIEpKalINX OYKBEHHbIE KOO(PPUIIUECHTHI.

HEPABEHCTBA
BrinyCKHHMK HayunuTCA:
1. moHWMATh U TPUMEHATH TEPMUHOJIIOTHIO M CHMBOJIMKY, CBSI3aHHBIE C OTHOIIICHHEM
HCPaBCHCTBA, CBOMCTBA YHCJIOBBIX HCPaBCHCTB,
2. pemiaTh TUHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHOM M UX CHCTEMBI; pellaTh
KBaaApaTHLBIC
HEPaBEHCTBA C OMOPOH Ha TpadUUecKue MPeICTABICHNUS,
3. TpPUMEHSTH anmapaT HEPAaBEHCTB IS PEeUISHUS 3a7a4 U3 Pa3IMYHbIX pa3/IeioB Kypca.
BI:IHyCKHI/IK MOJIYYUT BO3BMOXKXHOCTb HAYYUTLCA:
4. pa3HOOOpa3HBIM MpUEMAM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH anmapar

HEPABEHCTB ISl PEIICHUS Pa3HOOOPa3HBIX MAaTEMAaTHYECKHX 3a7a49 U 3371a9 U3 CMEKHBIX
MPEeIMETOB, MPAKTUKH;



5. mpuMeHsTh TpadudecKue MpeACTaBICHUS ISl UCCIICIOBAHUS HEPABEHCTB, CUCTEM
HEPaBEHCTB, CojiepKaTuX OyKBEeHHbIC KOA(DPUITUEHTHI.

OCHOBHBIE TIOHATHUA. YUCIIOBBIE ®YHKIWN
BbInyckHUK Hay4YHUTCS:

1. moHUMATh U HCIIONB30BaTh (VYHKIIMOHAIBHBIC TIOHATHS U SI3bIK (TEPMUHBI,
CUMBOJINYECKHE 0003HAUCHUS);

2. CTpOUTH TpadyKH dJIEMEHTAPHBIX (PYHKIMI1; HCCIIEA0BATh CBOMCTBA YHCIOBBIX (DYHKIUN
Ha OCHOBE M3y4EHUS MMOBEJCHUS X IPAPHKOB;

3. MOHMMATh (PYHKIMIO KaK BaKHEHIIIYI0 MAaTEMAaTUYECKYIO MOJIEITb /ISl OMUCAHUS
IIPOIIECCOB M SIBJICHUH OKPYXKAIOLIETO MUPA, TPUMEHITH ()yHKIIMOHAIBHBIH S3bIK JUIS
OIMCAHMS U MCCIIEIOBAHUS 3aBUCUMOCTENH MEXY PU3NIECKUMHU BEIIMIHMHAMH.

BI)IHYCKHI/IK IOJIYYHUT BO3MOXKHOCTb HAYYUTBCA:

4. TPOBOIUTH UCCIEAOBAHUS, CBA3AHHBIC C N3yYEHUEM CBOMCTB (DYHKIUM, B TOM YHUCIIE C
HCIOJIb30BaHUEM KOMIIBIOTEPA; Ha OCHOBE TpadMKOB M3YUEHHBIX (DYHKUUN CTPOUTH
0oJee cioxHbIe TpaduKu (KyCOUHO-3a/IaHHBIC, C «BBIKOJIOTBIMIY TOYKAMU | T. 11.);

5. HCMONb30BaTh (PYHKIMOHAIBHBIE IPEACTABICHUS U CBOWCTBA (DYHKIMH Al peLICHUS
MaTeMaTHUYECKUX 3ajlad U3 pa3IMuHbIX pa3/ieoB Kypca.

YHUCJIOBBIE TTOCJIEJOBATEJIBHOCTU
BeInmyckHUK Hay4uTCS:

1. moHMMATH U UCTIOTB30BATh SA3BIK MOCIEI0BATENBHOCTEH (TEPMHUHBI, CHMBOJIHYECKHE
0003HaueHus );

2. TPUMEHSTH POPMYIIbI, CBS3aHHBIE C apU(PMETHIECKON U T€OMETPUIECKON
IIPOrpeccusiMu, U ammapar, cOpMHUPOBAHHBIN MPU U3YUYEHUU JAPYTUX pa3JesioB Kypca, K
pEIIeHHUIO 3a/1a4, B TOM YHCJIE C KOHTEKCTOM U3 PEaIbHOM JKU3HH.

BBIHYCKHI/IK ITOJIYYHUT BO3MOXKHOCTb HAYYUTBCA:

3. pemarh KOMOMHUPOBAHHBIE 33]]a4M C TPUMEHEHHEM (HOPMYJI N-TO YWIEHA U CyMMBI
MEPBBIX N WICHOB apu(METHUECKONW U T€OMETPUIECKON MPOrpecCcHii, MpUMEHSISI TPH
STOM anmnapar ypaBHEHUH 1 HEPaBEHCTB;

4. TOHMMATh ApUPMETUUYECKYIO U TEOMETPHUECKYIO MPOTPECCHH KaK (PYHKITUH
HaTypaJIbHOT'O apryMEHTa; CBA3bIBATh apU(PMETUUYECKYIO MPOTPECCHUIO C TMHEHHBIM
pPOCTOM, TEOMETPUUECKYIO — € IKCIIOHEHLIUAIBHBIM POCTOM.

OIIMCATEJIbBHAS CTATUCTHUKA

BbInycKHUK HAyYUTCSI HCTIOIB30BaTh MPOCTEUIITNE CITIOCOOBI ITPEICTABICHHS U aHAIHN3a
CTaTUCTHYECKHUX JAHHBIX.

BBIMyCKHUK MOTYYUT BO3MOKHOCTD IPHOOPECTH NIEPBOHAYATIBHBIN OIBIT OpraHu3aluu coopa
JAHHBIX TPU MPOBEJECHUN OIIPOCca OOLIECTBEHHOIO MHEHHUS, OCYLIECTBIIATh UX aHANIN3,
MPEJCTABIATH PE3yIbTATHI ONPOCa B BUJIE TAOIHULIBI, AUATPAMMBI.

CJIYUAMHBIE COBBITUS u BEPOSITHOCTD



BbInmyckHUK HaydUTCSI HAXOIUTh OTHOCHTEIBHYIO YAaCTOTY M BEPOSTHOCTh CIIy4aifHOTO COOBITHS.

BBIITyCKHUK TOTYYUT BO3MOKHOCTD MIPHOOPECTHU OIBIT IPOBEACHUS CIyYaiiHbBIX KCIIEPUMEHTOB,
B TOM YHKCJIE€ C IOMOLIBIO KOMIIBIOTEPHOI'O MOZCIMPOBAHUS, UHTEPIIPETALIMHU UX PE3YJITATOB.

KOMBHUHATOPUKA

BrIyCcKHUK HAay4IUTCSI periaTh KOMOMHATOPHBIE 337a91 Ha HAXOXKIEHUE YUCIIa 00bEKTOB WIIH
KOMOMHAIINH.

BBIITyCKHUK TOTYYUT BO3MOXKHOCTh HAYYHTHCSI HEKOTOPBIM CIIEIMAIBHBIM IPHEMaM PEIICHHS
KOMOWHATOPHBIX 33/1a4.

COZAEPXAHUE KYPCA
APUDOMETHUKA

PanuonansHbIe ynca. PacmeeHHe MHOKECTBA HATYPAJIbHBIX YHUCCJI 1O MHOXKCECTBA LICJIbIX.

MHoxecTBa LEJIBIX YUCEI 1O MHOXKECTBA pallMOHAJIbHBIX. PaIII/IOHa.HBHoe YHCJIO KaK OTHOIICHHUEC
m

Tt , TAC T — LCJI0C YUCJIO, N — HATYpPaJIbHOC. Crernens ¢ T CJIBIM ITOKAa3aTCIICEM.

HeiicTBurensHblie uncna. KBagpaTHeiii kopeHb U3 uncia. KopeHs TpeTbeil crernenu. 3anuch
KOpHEH ¢ MOMOIIBIO CTETIEHU C APOOHBIM MOKa3aTeNeM.

[TonsiTue 06 upparmoHaibHOM ymcie. UppamoHamTbHOCTh YUCIIa U HECOM3MEPUMOCThH CTOPOHBI
Y IMaroHayu KBajpara. JlecaTuuHble MPUOIMKEHUS UpPAIlHOHATBHBIX YUCEIL.

MHOX€ECTBO HeﬁCTBHTeHBHBIX quCeJI; MpCACTABJICHUC HeﬁCTBHTCHBHBIX yucea 0CCKOHEUHBIMHU
JCCATUYHBIMHA )Ip06$[MI/I. CpaBHeHI/Ie I[GI\/’ICTBI/ITGJ'II)HI:IX YHUCCII.

Koopaunarnas npsimasi. M3o0pakeHue yncen TouKkaMu KOOpAMHATHOU npsiMoi. Yuciosele
MIPOMEXKYTKH.

N3mepenus, mpuOamxeHus, olleHKU. Pa3Mepbl 00BEKTOB OKPYKAIOIIETro Mupa (0T
AJIEMEHTAPHBIX YaCTHIL 10 BceneHnHoit), AMUTENbHOCTD MPOIIECCOB B OKPYKAIOIIEM MHUPE.
Brinenenne MHOKUTENST — CTETICHH JIECATH B 3anmucy uncia. [[pubmmkénnoe 3HaueHne
BEJIMYUHBI, TOYHOCTH MpUOIMKeHus. [Ipukuaka v orieHKa pe3yIbTaToB BEIUHCICHHIA.

AJITEBPA

Anrebpanueckue BhIpaxeHHs. byKBeHHbIe BbIpAaXKECHUS (BBIPAXKEHHUS C IEPEMEHHBIMU ).
YucnoBoe 3HaueHHe OyKBEHHOTO BhIpaykeHUs. JlomycTuMble 3HaUEHUS TIEpEMEHHBIX.
IToncranoBKa BeIpayKeHHI BMECTO MepeMeHHBIX. [IpeobpazoBanne OyKBEHHBIX BBIpAXKEHUN Ha
OCHOBE CBOMCTB apr(pMEeTHUECKHX AeicTBUI. PaBeHCTBO OyKBEHHBIX BbIpaxxeHH. T0XIeCTBO.

Crenens ¢ HaTypalnbHBIM ITOKa3aTeneM U e€ cBoiicTBa. OnHOWIEHBl U MHOTOWIeHbl. CTeneHb
MHorounaeHa. Cll0keHHe, BBIYUTAaHUE, YMHOKEHUE MHOTOWIEHOB. DOpMYyIIBI COKpPAIIEHHOTO
YMHOXKECHMS: KBaJApaT CyMMBI M KBagpar pasHocTh. Popmysia pa3HOCTH KBaIpaToB.
ITpeoOpa3oBaHue 11€70r0 BBIPAKEHUs B MHOTOWIeH. Pa3noskeHre MHOrO4wIEHOB Ha MHOKUTEIH.
MHorousnensl ¢ ogHoi nepeMeHHoi. Kopenb MHorowiena. KBagpaTHelil TpEXwieH; pa3nokeHue
KBaJPaTHOrO TPEXWICHA HA MHOXKUTEIIH.



Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO anredpanueckoi Apoodu. CrokeHue, BBIYUTAHNUE,
YMHOJEHHE, JeJIeHne anredpandeckux apoodeii. CTeneHs ¢ [enbIM IoKa3aTeseM U e€ CBOICTBA.

PanmonannHBIC BBIPAXCHUSA U UX Hp606p330BaHI/I5{. ]_IOKaSaTeJ'IBCTBO TOXKIACCTB.

KBanparusie kopau. CBoiicTBa apuMeTHYECKUX KBaAPATHBIX KOPHEH U UX IPUMEHEHHUE K
PeoOPa30BAHUIO YUCIIOBBIX BBIPAKCHHUI U BEIYUCIICHHSIM.

VYpaBHenus. YpaBHeHue ¢ 0JJHOM nepeMeHHol. KopeHb ypaBHeHUs. CBOKCTBA YMCIIOBBIX
paBeHCTB. PaBHOCWIIBHOCTD YpaBHEHUI.

Jluneiinoe ypaBaenue. KBanparnoe ypaBHeHue: ¢popmyina KOpHEH KBaApaTHOTO YPaBHEHUSI.
Teopema Buera. Penienue ypaBHeHH, CBOASIIMXCS K JIMHEHHBIM U KBaJipaTHbIM. [Iprmepsl
pelieHus

yYpaBHEHHH TPeTheil 1 4eTBEPTOI cTeneneil. Pemenne 1poOHO-palilnoOHAIBHBIX YPaBHEHUH.

YpaBHeHHUE ¢ AByMS NIEPEMEHHBIMU. JIMHEWHOE ypaBHEHUE C IBYMs IEPEMEHHBIMHU, IIPUMEPDI
peluIeHusl ypaBHEHUM B LENbIX YHACIIAX.

Cucrema ypaBHEHHI ¢ JByMsI IepeMEHHBIMU. PaBHOCUIIBHOCTD cucteM. CHUCTEMBI IBYX
JIMHENHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMH; PELICHHUE [TOJCTAHOBKOM U CII0KEHUEM.
[IpuMepsl pereHns CUCTEM HEIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU.

Pemrenre TekCTOBBIX 3a7a4 anreOpanyecKuM CIiocoOOM.

JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTHU. I'paduyeckas nHTepnpeTanys ypaBHEeHUs C IByMsI
nepeMeHHbIMH. ['paduk nuHEHOrO ypaBHEHNUS ¢ IBYMsI IEPEMEHHBIMU; YIIIOBON KO3 PUIIMEHT
MIPSAIMOM;

yCJIOBHE MapaJlIeIbHOCTH NMpAMBIX. ['paduku mpocTelnmx HeIMHEHHBIX ypaBHEHH: mapabona,
runepooia, oKpyxHocThb. ['paduyeckass HHTEpIpeTalus CUCTEM YPaBHEHUN € IBYMs
IIEPEMEHHBIMH.

HepasencrBa. UncioBble HEpaBEeHCTBAa U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM NTEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBEHCTBA C OJHOM nepeMeHHoN. KBaagparHsie
HepaBeHCTBAa. CUCTEMBI HEPABEHCTB C OJTHOM NEPEMEHHOM.

OYHKIINHU

OcHOBHBIE TIOHSTHS. 3aBUCUMOCTH MEX Ty BenmunHaMmu. [lonarue Gpynkmuu. Obmacts
OIpeJieNIeHUs] 1 MHOXKECTBO 3HaueHni pyHkimu. CrnocoOsl 3aanus ¢pyHkuuu. I'paduk
¢byukun. CoiicTBa pyHKIMH, X 0oTOOpaxeHue Ha rpaduke. [Ipumeps! rpaduxos
3aBUCUMOCTEH, OTPaXkKaIOLUX PEaIbHbIC IIPOLECCHI.

Yucnossle pyHKkunu. OyHKIMH, OMUCHIBAIOIINE IPSMYIO U OOpaTHYIO TPONOPLHOHATIBHBIE
3aBUCHMOCTH, UX Tpaduku u cBoiicTBa. JIunelinas ¢pyHkuus, e€ rpaduk u cBONCTBA.
KBagparuunas ¢pynkuus, e€ rpaguk u cBoiictBa. CTeneHHbIe PYHKIUU C HATYPaIbHBIMH

. . i 3
nokasarexsamu 2 U 3, ux rpaduky 1 coiictea. I'paduxu pyrkimmit y = VL | y=vVT | y=|x|.

Yucnnosble mocieaoBaTeabHOCTd. I1oHsATHE YMCI0BOM NOCIEN0BATEILHOCTH. 3aJaHNe
MOCJIEI0BATEILHOCTH PEKYPPEHTHOM opMyIior U (HopmMysToil n-ro djaeHa.



Apudmerndeckast 1 reoMeTpuueckas nporpeccuu. @opmyIbl n-ro wieHa apupMeTuuecKoi u
Tr€OMETPUUYECKON MTPOTrPECCHii, CYMMBI IIEPBBIX N-X YICHOB. M300pakeHre 4ICHOB
apu(METHYECKON ¥ TEOMETPUIECKOI MPOrpeccHii TOUKaMH KOOPAMHATHOM IIIOCKOCTH.
JIuHEeHbIN U SKCOHEHIUANBbHBIA pOCT. CII0AKHBIE TPOLICHTHI.

BEPOATHOCTD n CTATUCTHKA

OmnucarenbHas cratuctuka. [IpencraBienue JaHHBIX B BHJIE TAaOIHIL, JUarpaMM, rpauKoB.
Cayuaiinast u3MeHUYMBOCTh. CTaTUCTUYECKHE XapaKTePUCTUKH HAOOpa JaHHBIX: Cpe/iHEee
apuQmMeTHIecKoe, MeInana, HaubobIlee 1 HAaMMEHbIIIee 3HaYeHus, pa3Max. [Ipencrasienue o
BBIOOPOYHOM HCCIICIOBAaHHH.

Crny4aiinple COOBITUS U BEPOSTHOCTD. [IOHATHE O CITydaifHOM OITBITE M CIIy9aitHOM COOBITHH.
Yacrota ciayyaitHoro coobITis. CTaTUCTUYECKUH MOAXO0/ K MOHSATHIO BEPOSTHOCTH.
BeposiTHOCTH TPOTUBOIIONOKHBIX cOObITHI. HezaBucruMble cOObITHS. Y MHOXKEHHE
BEpOATHOCTEH. Jl0CTOBEpHBIC 1 HEBO3MOXKHBIE COOBITHSI. PABHOBO3MOYKHOCTH COOBITHIA.
Kitaccuueckoe onpeneneHne BEpOSITHOCTH.

Komb6unaropuka. Pemienne komOnHaTOpHBIX 3a7a4 iepedbopom BapuanToB. KomOuHatopHoe
npaBuiio yMHOKeHusI. [lepecTtanoBku u pakropuan.

JIOTUKA u MHOXECTBA

TeopeTuko-MHOKECTBEHHBIE TOHATHSA. MHOKECTBO, 3JIEMEHT MHOKECTBA. 3aJaHUE MHOXKECTB
MEPEUYHCIICHUEM DJIEMEHTOB, XapaKTEPUCTHUECKUM CBOMCTBOM. CTaHIapTHBIE 0003HAYCHHS
YHUCIOBBIX MHOXeCTB. [lycToe MHOXeCTBO U ero o6o3Hauenue. [logmuoxxectBo. O0beIMHEHNE
U IIEpECEUYECHHNE MHOKECTB, PA3HOCTh MHOXKECTB. MIuTrocTpanys OTHOIIEHUI MEX Ty
MHO’KE€CTBAMU C IIOMOILBIO TUarpaMM Oiinepa — BeHHa.

OneMeHTsI Toruku. IloHaTue o PaBHOCHUJIBHOCTH, CJICIOBAHUH, yHOTpe6J'IeHI/Ie JJOTHYCCKUX
CBA30K €CJIH ..., TO ..., B TOM U TOJIBKO B TOM CJIy4dac, JTOTrMUYCCKHUE CBA3KU U, UJIU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUU

Hctopus hopMupoBaHHs MOHATHUS YUCIIA: HATypalbHbIe YKcia, ApoOH, HEJJOCTATOYHOCTh
palMOHAIbHBIX YKCEI JUIsl TEOMETPUUECKUX U3MEPEHU, uppaliioHaibHble unciaa. CTapuHHbIE
cuctemsl 3anucu uncen. Jlpobu B BaBunone, Erunre, Pume. OTkpbITHE JeCITHUHBIX ApOOEH.
Crapunsble cucteMbl Mep. JlecsaTuunble 1podu 1 MeTpuueckas cuctema mep. [lossnenue
OTPHULATEIbHBIX YUCEN U HYJIA. JI. Marnunxuii, JI. Dinep.

3apoxaeHue aiaredpsl B Hespax apupmeTuku. An-Xope3mu. Poxxaenne OyKBeHHON CUMBOJIMKH.
I1. ®epma, ®. Buer, P. [lexkapt. McTopus Bompoca 0 HaXoxaAeHUH OpMys KOpHEH
anreOpandeckux ypaBHEHUH, HEpa3peluMOCThb B paJiuKaiaxX ypaBHEHUN CTENeHH, OOIbIIeH
yetbIpéx. H. Tapranbs, Jx. Kapnano, H. X. A6ens, O. Nanya.

N300peTenne MeToa KOOPAMHAT, T03BOJISIOLIETO NEPEBOIUTh T€OMETPUIECKHE OOBEKTHI Ha
s3bIK anreOpsl. P. Jlexapt u [1. ®epma. [Ipumeps! pa3inyHbIX cUCTEM KOOPAMHAT Ha TUIOCKOCTH.

3amaua Jleonapao Iuzanckoro (PuboHavyun) o Kpoiaukax, yrcia @uboHauuu. 3amaqa o
IaXMaTHOM JTOCKE.



Hcroku Teopun BEPOATHOCTEN: CTpaxoBoe Aeno, azapTHbie urpsl. I1. @epma u b. [lackans. S1.
bepnynnu. A. H. Koiimoropos.

MeTtoanueckoe odoecneyenue
YueOHUKH

e Anrebpa. 7,8,9 kiacc: yueOHHK a5t o01ieo0pazoBarenbHbIX opranusanuid. / FO.M. Komnsrus,
M.B. Tkaue¢Ba, H.E. ®¢noposa, M.U. [llabynun. —M.: [Ipocsemenne,2020.

YyedoHnie mocoous

e Anrebpa. Iugaktudeckue Marepuaisl. 7-9 Kinacchl: yued. mocobue mist 0omeo0pa3oBar.
opranuzanuii / M.B. Tkauera, H.E. ®¢noposa, M.1. [lla6ynun. M.: [IpocBemenue, 2018

e¢COopHuK 3aa4 1o anredpe st 7-9 kimaccos / M.B. Tkauesa, P.I'. 'azapsa

e Anrebpa. TemaTudeckue TecThl. 7-9 Kinace: yued. mocobue At o0mieo0pa3oBar. opranu3ariyii /
M.B. TkaueBa. M.: [Ipocsenienue, 2016

e Anirebpa. Pabouas teTpans mis 7-9 kinacca: yue0. mocodue s 001eoopa3oBaT. OpraHu3aiui.
B nByx wactsax / FO.M. Konsrun, M.B. Tkauésa, H.E. ®¢noposa, M.U. [1labynun. M.:
[Ipocsemenue, 2017

oJI.®. [Tnuypuna. 3a crpanunaMu yueOHuka aiareopsl. / Mocksa «IIpocsemenue», 2007.

eMetonuueckas razeta ais yaurenein <MATEMATHUKA -ipunosxkenue k razere «llepBoe
CEHTSAOPA».

o Xypuan «Maremaruka. B¢c€ s y yuuresy».



