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COJIEP)KAHUE

AHHOTALIUA

[Inanupyemsble pe3yabTaThl OCBOEHUS Y4€OHOIO MpeAMeTa.

Conepxanue yueOHOTro nmpeaMeTa
Tematndeckoe MIaHUPOBAHKE C yKa3aHWEM KOJIMYECTBA YACOB Ha OCBOCHHUE

KaXKJ0M TEMBI.



1. AnHoTanua Kk padodeil mporpamMme 1o ajareope

7 — 9 kaacc.

Pabouas nporpamMma 0CHOBHOT'O OOIIIEr0 00pa3zoBaHus MO alredpe cocTaBleHa HA OCHOBE
dyHIaMEHTaJIBLHOTO siIpa coJepkaHus oliero oopa3zoBanus U TpeboBaHUN K pe3yibTaTaM
OCBOCHUSI OCHOBHOM 00111€00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs,
npenacraBieHHbIX B DenepanbHOM ToCyAapCTBEHHOM 00Opa30BaTENbHOM CTaHAapTe OOIIEro
oOpa3oBaHus. B Hell Takke yUUTHIBAIOTCSI OCHOBHbBIE MJI€U U TTOJI0XKeHUsI [IporpamMmbl pa3BuTuUs
1 (OpPMHUPOBAHUS YHUBEPCAIbHBIX yUEOHBIX ACHCTBUH AJI1 OCHOBHOTO 00IEro 00pa3oBaHUs
[Ipu coctaBnenuu padboyeit mporpaMmbl UCIIOIb30BAHBI :

[Iporpammel o6pa3zoBatenbhbix yupexaenuit AJITEBPA 7-9 knacchl.
Cocrasutens: bypmuctpoBa T A. Mocksa «IIpocsemenne» 2020r.

[Iporpamma oGecneuena nunueir YMK mo anrebpe s 7-9 KIIacCOB CHCTEMBI
y4e€OHUKOB U3 (eepaIbHOTO TIEPEUHS:

I'.B.lopodees, C.b. CysopoBa, E.A. bynumoBuu u ap. Aunrebpa, 7. YueOHUK s
o01reo0Opa3oBaTenbHbIX yupexaeHuii — Mocksa. [Ipocsemenue, 2021.

I'.B.lopodees, C.b. CyBopoBa, E.A. bynumoBuu u ap. Aunredpa, 8. YueOHUK s
o011e00pa3oBaTeNbHBIX yupexkaeHnit — Mocksa. [Ipocsenienue.

I'.B.lopodeen, C.b. CyBopoBa, E.A. byaumoBuu u np. Asnrebpa, 9. YueOHUK mis
o011e00pa3oBaTeNbHBIX yUpexkaeHuii — Mocksa. [Ipocsernienue.

AnreOpa ABIS€TCS OHUM U3 OTIOPHBIX IPEIMETOB OCHOBHOM IIKOJIBI: OHA 00ECIICUNBAET
U3ydeHUE JpYyIrux JOUCHUIUIMH. B mnepByro ouepenp 3TO OTHOCHTCA K MOpeaMeram
€CTECTBEHHOHAYYHOTO IIMKJa, B YAaCTHOCTH K (u3uKe. Pa3BUTHE JOTUYECKOTO MBINIJICHUS
yUaIuXxcs Mpy 00y4eHUU anredpe CrocoOCTBYET YCBOSHUIO IPEIMETOB T'YMAaHUTAPHOTO IIUKJIA

[IpakTHyueckass 3HAYMMOCTb IIKOJIBHOIO Kypca anreOpbl oOyclOBJIeHa TeM, 4YTO €€
00BEKTOM SIBIISIIOTCS] KOJIMUECTBEHHBIC OTHOIIICHUS JICHCTBUTEIBHOIO MUpa. MaTemaTruyeckas
MOJATOTOBKAa HEOOXoauMa JjIsi TIOHUMAaHUS TPUHIIMIIOB YCTPOMCTBA M HCIOJIB30BaHUS
COBPEMEHHOM T€XHUKH, BOCIIPUATHUS HAYYHBIX U TEXHUUYECCKHUX MOHATHN U uae. Marematnka
SIBJISICTCS SI3BIKOM HAyKU U TeXHUKHU. C €€ TOMOIIBI0 MOJACTUPYIOTCS U U3YUYarOTCS SIBJICHUS U
MPOIIECCHI, TPOUCXOANINE B MpHUpoe. AnreOpa SBISIETCS OJHUM M3 OINOPHBIX MPEIMETOB
OCHOBHOM IIIKOJIBI: OHa O0eCIeunBaeT U3yUeHUe APYTUuX IUCHUIUIMH. B mepByro odepean 310
OTHOCHTCS K IMPEIMETaM €CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH K (PHU3HKE.

Pa3BuTHE I0rMYeCcKOro MBINUICHUS YYalIuXcs MPH OOyYeHHH aiaredpe crocoOCTByeT
YCBOCHHUIO TMPEIMETOB TYMAaHUTApPHOTO MHWKIa. [lpakTuueckne yMEHHMS W  HaBBIKU
anreOpanyecKkoro Xxapakrepa He0OXOJUMBI JIJIsl TPYIOBOM U MpOo(EeCCHOHAIBHON MOATOTOBKHU
IIKOJIbHUKOB.



PazBuTre y ydammxcsi NpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH W MPOUCXOXKICHUH
anreOpanyeckux abCTpakIuid, COOTHOIICHUHU PEATbHOTO U UACATBLHOT0, XapaKTepe OTpaKeHUs
MaTeMaTU4YeCKOM HAayKOW SIBJICHUN U MPOILIECCOB PEaIbHOTO MHUpPA, MECTe aareOpbl B CUCTEME
HayK M pOJM MATEMATHYECKOTO MOJIECIUPOBAHMS B HAYyYHOM I[IO3HAHHMM U B NPAKTHKE
crocoOCTBYeT (POPMUPOBAHKIO HAYYHOTO MHUPOBO33PEHUS yHAIIMXCS U KaueCTB MBIIIJICHUS,
HEOOXOUMBIX JIJIA alafTalliy B COBPEMEHHOM MH(OPMAIIMOHHOM OOIIECTBE.

N3yuenne anreOpol, PyHKINNA, BEPOITHOCTH U CTATUCTUKU CYIIECTBEHHO
pacuIupsieT Kpyro3op ydaluxcs, 3HaKOMSI MX C WHAYKIUEW U JeAyKiuen, o0oOIeHneM u
KOHKpETH3allMel, aHaiu30M U CHHTE30M, Kjaccuukanuer W  cucTeMaTh3aluei,
a0bcTparupoBaHueM, aHaJoruend. AKTUBHOE HMCIOJIb30BAHHME 3a7ad Ha BCEX 3Tamax yueOHOro
mpoIriecca pa3BUBaeT TBOPUECKUE CITIOCOOHOCTH IIKOJIHHUKOB.

N3yuenne anreOpnl mo3BossieT GOPMUPOBATH YMEHHSI U HABBIKM YMCTBEHHOI'O Tpyja -
MJIAHUPOBAHUE CBOCH PabOTHI, TOMCK PAIMOHAJBHBIX MyTeH €€ BBIMOJHECHUS, KPUTUYECKYIO
OIICHKY pe3ysbTaToB. B mporecce u3yueHusi anreOpbl MIKOJbHUKHA JIOJDKHBI HAYYUTHCS
u3JlaraTb CBOM MBICJIM SICHO M HCUEPIBIBAOIIE, JAKOHWMYHO M EMKO, TMPHOOPECTH HABBIKU
YETKOr0, aKKYpaTHOTO M TPAMOTHOI'O BBITIOJHEHUSI MATEMATUYECKUX 3aMMUCEN.

Baxneitmeit 3aadeil MIKOJBHOTO Kypca aireOpbl SBISETCS PA3BUTHE JIOTHMUECKOTO
MBIIUICHHUS ydamuxcs. CaMu OOBEKThl MaTEMaTHUYECKUX YMO3AKITIOUEHUW M TPUHSTHIC B
anreOpe TpaBuUJa UX KOHCTPYMPOBAHHS  CHOCOOCTBYIOT (DOPMUPOBAHHMIO  YMEHUM
00OCHOBBIBaTh M JIOKa3bIBaTh CYXKICHUS, MPUBOAUTH UYETKHE OIPEACIICHUS, Pa3BUBAIOT
JIOTUYECKYI0 MHTYULINIO, KPATKO U HAIJISIAHO PACKPBIBAIOT MEXAHU3M JIOTHYECKUX TOCTPOCHUI
U y4aT UX IPUMEHEHHUIO.

Tem cambiM anredpa 3aHUMAET OJAHO U3 BEAYIIMX MECT B (HOPMUPOBAHUH

HAy4YHO-TEOPETUYECKOIO0 MBIIUIEHUS IIKOJBbHUKOB. PackpbiBas BHYTPEHHIOK TapMOHUIO
MaTeMaTuKu, (GOpMUPYsI TOHUMAHUE KPACOThl U M3SMIECTBA MATEMATUYECKUX PACCY>KIEHH,
anreOpa BHOCUT 3HAYUTENbHBIN BKJIAJl B 3CTETHUYECKOE BOCIIUTAHUE YyUALUXCSI.
OO0mas xapakrepucTuka Kypca. B kypce anreOpsl MOKHO BBIIEIUTH CIEAYIOIINE OCHOBHbBIE
collepKaTeNbHble JUHUM: apudMeTuka; anredpa; (QyHKIHMH, BEpOSTHOCTb M CTAaTHCTHKA.
Hapsany ¢ atum B coneprkaHue BKIIFOUEHBI JIBA JTONOJHUTEIBHBIX METOIOJOTUYECKUX pa3ena:
JIOTUKA ¥ MHOXECTBA; MaTeéMaTHKa B UCTOPUYECKOM PAa3BUTHHU, YTO CBSI3aHO C peanu3anuen
1enel OOIIEHHTEIUIEKTYaIbHOTO M OOILIEKYJIbTYPHOTO pa3BuTusa ywammxcs. CopnepkaHue
KaXIOT0 M3 3TUX PAa3JeNOB Pa3BOPAYMBAECTCS B COJAEPKATEIBHO-METOAUYECKYIO JIMHUIO,
IIPOHU3BIBAIOIYIO BCE OCHOBHBIE COAEPKATEIIBHBIC JIMHUU.

IIpn sTom mnepBass nuHHUs — «JIOrMKa M MHOXECTBa» — CIIYXKUT LEINA OBJIAJICHUSA
YYalIMMUCS HEKOTOPBIMHU 3JIEMEHTAMH YHUBEPCAIBHOIO MAaTEMAaTUYECKOTO SI3bIKA,

BTOpass — «MaremaTuka B HCTOPUYECKOM PAa3BUTHUM» — CHOCOOCTBYET CO3JaHUIO
OOIIEKYIBTYPHOTO, TYMAaHUTAPHOTO (DOHA M3YUYEHUS Kypca.

Conepxanue auHUU «ApudMeTHKa» CIY>KUT 0a30M [ JadbHEWIEro HW3Yy4YeHUs
YYAIIUMUCA MaTeMaTUKH, CIOCOOCTBYET pa3 BHUTHUIO HX JIOTUYECKOrO MBIIIJICHUS,
(hOpMUPOBAHUIO YMEHUS MOJIb30BATHCS aJTOPUTMAMHU, & TaKKe MPUOOPETEHUIO MPAKTUUECKUX
HaBBIKOB, HEOOXOAMMBIX B TOBCEIHEBHOM



KHU3HU.

Pa3BuTHe NOHATHS O YKCIE B OCHOBHOHM IIKOJE CBSI3aHO C pAlUMOHAIBHBIMU U
UppalMOHANIBHBIMU ~ YHUCJIaMH,  (OPMUPOBAHMEM  MEPBUYHBIX  NPEJICTAaBICHUH O
JIeCTBUTEIBLHOM YHCIIC.

Copepxxanue JHHMM «Anredpa» cnocoOCTByeT (OPMHUPOBAHHUIO Yy  YyYalIUXcs
MaTeMaTUYeCKOTro amnmapara [Jjs pelieHds 3aJad U3 pasleJOB MaTeMaTHKH, CMEXHBIX
IIPEIMETOB U OKPY’KAIOILLEH peabHOCTH. B OCHOBHOM LIKOJIE MaTepUal IPYIIUPYETCS BOKPYD
pPalMOHANIBHBIX BBIPAKEHUM. SI3bIK anreOpbl NOJYEPKUBAET 3HAUCHUE MAaTEeMAaTHKU KaK S3bIKa
JUISl IOCTPOEHUS MAaTEMAaTUYECKUX MOJIENIEN MPOLIECCOB U BJIEHUN peanbHOro Mupa. Pazputue
ANTOPUTMUYECKOTO MBIIUIEHUS,, HEO0OXOJAMMOro, B YacTHOCTH, JJisi OCBOEHHUSI Kypca
MH(OPMATHKH, U OBJIaJICHUE HABBIKAMU JI€TyKTUBHBIX
pacCyKIeHUMN TaKkxke SBISIOTCS 3a/layaMu u3ydeHus ainreopsl. [Ipeobpa3zoBaHue CUMBOJIBHBIX
(bopM criocoOCTBYET Pa3BUTHIO BOOOPAKEHHSI YHAIIUXCS, UX
CIOCOOHOCTEN K MaTeMaTHUYeCKOMY TBOPUYECTBY.

Copepxanue paznena « DyHKIIUN» HAIIEJIEHO Ha TIOJyYeHHUEe IIKOJIbHUKAMU
KOHKPETHBIX 3HAHUM 0 (QYHKIIMU KaK Ba)KHEHIlIel MaTeMaTHYeCcKoi MoJ1eTTu
JUTSL OTIMCAHUS U UCCIEAOBAaHMS pa3HO 00pa3HbIX MpolreccoB. M3yuenue 3Toro
MaTepuaa CoCOOCTBYET Pa3BUTHIO y YYAIIMXCS YMEHHS HCIOJB30BATh PA3IMYHBIC S3BIKU
MaTeMaTUKU (CIIOBECHBIN, CUMBOJIMYECKU, Tpaduueckuii), BHOCUT BKJIaJ B (POPMUPOBAHUE
IPEICTaBICHUI O POJIM MaTEMAaTHKH B pa3-

BUTUU LIUBUJIN3ALMH U KYJIBTYPBHI.

Paznen «BeposTHOocTh M cTaTHCTHKAa» — 00A3aTENbHBIH KOMIIOHEHT IIKOJBHOTO

0o0pa30BaHUs, YCWIMBAIOIIUN €ro NPUKIATHOE U MPAKTUYECKOE 3Hau€Hue. DTOT MaTepuall
HEO0XO0UM, MPEeXke BCEro, Uil GOPMUPOBAHUA Y yUallUXCsl (QYHKIMOHAIBHOW I'PaMOTHOCTH
— YMEHHs BOCIIpUHUMATh U KPUTUYECKH aHAIW3UPOBATh MH(OpMAIIHIO, PEACTABICHHYIO B
pasIUYHbIX popmax,
IIOHMMAaTh BEPOSTHOCTHBIM XapaKTep MHOTHX pEaJbHBIX 3aBHCHUMOCTEH, IIPOU3BOJIUTH
pocTeiine BEpOSITHOCTHBIE pacuéThl. M3yueHne oCHOB KOMOMHATOPUKHU MTO3BOJIUT yUaIIUMCSI
OCYILECTBJIATh PACCMOTPEHUE CIy4aeB, Mepedop U MOJCUET YUCIIa BAPUAHTOB, B TOM UYHCIE B
IIPOCTENIINX NMPUKIIAJHBIX 3a/1adax.

[Ipy w3yyeHMH CTaTUCTUKM U BEPOATHOCTH OOOramlaloTcsi NPEACTaBICHUS O
COBPEMEHHON KapTHHE MHpa U METOJax ero hccieaoBaHusi, GOpMUpYyETCsl MOHUMaHUE POJIH
CTAaTUCTUKU KaK MCTOYHUKA COLMAJIBHO 3HAYUMOW MHGOpPMALMU M 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOSITHOCTHOT'O MBIIIIJIEHUS.

Co3HaTenbHOE OBJIQJICHUE YYAIIMMUCS CUCTEMOW anreOpanyecKux 3HAHUW U yYMEHUUH
HEO00XOUMO B MOBCEAHEBHOW KU3HU [IJISl U3YUEHHUS] CMEXHBIX NUCIHUIUIMH U MPOAOJIKEHUS
oOpazoBanus. [IpakTuyeckas 3HAUUMOCTH HIKOJIBHOTO Kypca anreOpbl 00yCIOBICHA TEM, YTO
e€ O0O0BEKTOM  SIBJISIIOTCS  KOJMYECTBEHHBIE  OTHOILIEHHSI  JACHCTBUTEIIBHOTO  MHpA.
MaremaTnueckass MOJATOTOBKA HEOOXoAMMAa [JIsi MOHHMMAHUSl MPUHLUIIOB YCTPOICTBA H
WCIMOJIb30BAHUSL COBPEMEHHOW TEXHUKH, BOCIHPHUATHS HAYYHBIX M TEXHUYECKUX IOHSATHU H
uae. MaremaTuka SIBIIETCS A3bIKOM HAyKH M TEXHUKH. C €€ MOMOIIBI MOJEIUPYIOTCS U
M3Y4YarOTCs SBJIEHUS U MPOLECCHI, IPOUCXOIAIINE B IIPUPOJIE.



Mecto mpeanmera B y4eOHOM IUIaHe. ba3ucHbIl yueOHbINM (0Opa3oBaTeNbHBIN) IJIaH Ha
u3ydeHue anreOpel B 7—9 Kiaccax OCHOBHOM IIKOJIBI OTBOAMT 3 4 B HENENI0 B TEUECHHE
KaXXJI0ro roja oOy4eHus, BCETO0 B TOM YHUCJIE:

B 7 knacce - 105 gacoB B rof;

B 8 kiacce - 105 gacoB B rofx;

B 9 knacce - 102 gyaca B roj.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJMETA

Jluynocmuvimu pesyromamamu N3y4CHUA aﬂre6p51 ABJIAOTCA:

- OTBCTCTBCHHOC OTHOIICHUC K YYCHUIO, TOTOBHOCTH H CIIOCOOHOCTH O6yanOH_[I/IXC$I K
CaMOpPa3BUTHIO U CaMOO6pa3OBaHI/IIO Ha OCHOBC MOTHMBALIUH K 06y‘ICHI/IIO M ITIO3HAHUIO,

- (opMupoBaHUE KOMMYHUKATHUBHOM KOMIETEHTHOCTH B OOILIEHUU U COTPYIHHUYECTBE CO
CBEpPCTHHKAaMHU, CTAPUIMMHU U MIIAJIIIMMU B 0Opa30BaTeNbHOM, y4eOHO-HCCIEA0BATEIbCKOM,
TBOPYECKOW U JPYTUX BUJIAX AEATEIbHOCTH;

- YMEHHUE SICHO, TOYHO, TPaMOTHO H3JIaraTh CBOM MBICIIM B YCTHOM W NMHCHBMEHHOW pEUH,
MOHUMATh CMBICII IOCTABJICHHOMN 3a/1a4M, BRICTPAUBATh apTyMEHTAIUIO, IPUBOJIUTH MPUMEPHI
¥ KOHTPIIPUMEPBHI;

- HICPBOHAYAJIBHOC IIPCACTABICHUC O MaTeMaTU4YECKOM HAYKC KaK C(bepe YeJI0BEYECKOU
JACATCIIBHOCTH, 00 »Tamax eé pa3BUTHUA, O €€ 3HaYMMOCTH IS Pa3BUTHUA HUBUIIU3ALIUN,

- KpUTUYHOCTH MBIIUIEHUSI, YMEHUE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIEC BBICKA3bIBAHUS,
OTIUYATh TUTIOTE3Y OT (haKTa;

- KPEaTHBHOCTh MBINUICHHUS, WHUIIMATUBHOCTh, HAXOIYMBOCTh, aKTHBHOCTh TNPH PEIICHUU
apuMETHICCKUX 3a]1a4;

- YMEHHUE KOHTPOJIUPOBATH MPOIECC U Pe3yIbTaT yUeOHOM MaTeMaTUYECKON e TEIbHOCTH;

- (hopMupoOBaHrE CIIOCOOHOCTH K SMOIMOHATHHOMY BOCIIPUATHIO MaTEMAaTUYECKUX OOBHEKTOB,
3a7a4, PEIIEHNUN, PACCYKICHUM;

Memanpeomemnuvle pe3yiomamat.

- CaMOCTOSITEIbHO OOHAPYXKHUBATh U (POPMYIUPOBATH YUEOHYIO MPOOIEMY, ONIPENETSATh 1ETh
Y

- BBIABUTaTh BEPCUHU pEIICHUs MPOOJIEMbI, OCO3HaBaTh (M HHTEPHPETUPOBATH B CIydyae
HEOOXOIMMOCTH) KOHEYHBIA PE3yNbTaT, BBHIOUPATh CPEACTBA JOCTIDKEHUS MU U3
MPEJIOKEHHBIX, a TAKKE UCKATh UX CAMOCTOSTEIILHO;

- COCTaBJIATh (MHAMBHUIYAJbHO WJIM B TPYIIE) IUIaH PElIeHHs NPoOJeMbl (BBIIOIHEHHS
MPOEKTA);

- B JIMAJIOre C YYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSITEIbHO BRIOPAHHBIE KPUTEPUU OLICHKHU.
- TOPOBOJUTH HAOIOCHUE U IKCIIEPUMEHT MO PYKOBOJICTBOM YUUTEIIS;

- OCYUIECTBJIATH PACIIMPEHHBIN MOUCK UH(DOPMALINH C UCTIOJIH30BAHUEM PECYPCOB OMOINOTEK



u NurtepHera;

- c03/1aBaTh U MPeoOpa30BbIBATh MOJEIH U CXEMBI JJIsl PELLICHUS 3a/1a4;

- OCYILIECTBIISITh BbIOOp Hanbosee 3PheKTUBHBIX CIOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

- aHAJIM3HPOBAThH, CPABHUBATH, KIIACCU(PUIIMPOBATH U 000011aTh PAKThI U SBICHHUS;

- J1aBaTh ONpPEETICHUS MOHATHUSIM.

- CaMOCTOSITENIbHO OPTaHU30BBIBaTh YUeOHOE B3aUMOCHCTBHE B Tpymie (ONnpeaensaTh oOume
L[€JIH, IOTOBAPUBATHCA JIPYT C IPYTOM U T. 11.);

- B IUCKYCCHUM YMETb BBIABUHYTbH APTYMEHTBI U KOHTPAPTyMEHTHI;

- YUYUTBCS KPUTUYECKHU, OTHOCHTBHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM HPU3HATh
OLIMOOYHOCTH CBOETO MHEHUS U KOPPEKTUPOBATH €T0;

- TIOHHMMAsi HO3UIMIO IPYTOTO, Pa3indarh B €ro peuu: MHEHHE (TOUKY 3pEHus), J0Ka3aTeIbCTBO
(aprymenTsbl), pakThbl (TUIOTE3bI, AKCUOMBI, TEOPUN);

- YMeThb B3IVISIHYTh HAa CHUTYallMI0 C WHOM TNO3UIMU W JIOTOBAPUBATHCA C JIIOJABMH HHBIX
MTO3ULUH.

IIpeomemmuvie pe3yromameoi:

BoinyckHMK Hay4yuTcs B 7-9 kiaaccax
(111 UCMO/IBL30BAHUS B MOBCEHEBHOM KU3HU U o0ecreYeHUs1 BO3MOKHOCTH YCIEIHOT 0
NMPOIOJIKEHHsI 00pa30BaHus HA 02a30BOM YPOBHE)

J1eMEeHTbI TCOPHHU MHOYKECTB U MaTeMaTH4eCKoi JOruKH

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSIMHU: MHOXXECTBO, JIEMEHT MHOXKECTBA,
MOJIMHOKECTBO, IPUHAIJICI)KHOCTD;

® 33j71aBaTh MHOXKECTBA MEPEUUCIICHUEM HUX DJIECMEHTOB;

® HaXOJWUTh IIepecedecHre, 00beIUHEHNE, TTOJIMHOKECTBO B MIPOCTEUIIINX CUTYAIUIX;

e omnepupoBaTh Ha 0a30BOM YpPOBHE NOHATHSAMH: ONpEJICIICHHE, aKChoMma, Teopema,
JI0Ka3aTeNbCTBO;

® IPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI JJIs TIOATBEPKICHHUSI CBOMX BBICKA3bIBAHHIM.
B noeceonegnoit scuznu u npu uzyueHuu opy2ux npeomemos:

® HCIIOJIb30BaTh TrpaduyecKoe MPEJCTaBICHUE MHOXECTB MJIsi OMHMCAHHS peaTbHBIX
MIPOLIECCOB U SIBJIICHU, IPU PELICHUH 3a7a4 APYTUX YUYEOHBIX IPEIMETOB.

Yucaa

e OmnepupoBaTh Ha 0a30BOM YpOBHE IMOHATHUSMH: HATYpaJbHOE YMCIIO, IE€J0€ YHUCIIO,
OOBIKHOBEHHast ApoOb, JecATHYHas ApoOb, CMellaHHas ApoOb, palMOHAIbHOE YHUCIIO,
apu(PpMETHICCKUI KBaIPATHBIN KOPEHb;

® JCIIOJIb30BaTh CBOMCTBA YHCEN U MPABUJIA JEUCTBHUM MPU BBITIOJHEHUW BHIYUCICHUN;

® HCIIOJIb30BaTh MPU3HAKHU JEIUMOCTH Ha 2, 5, 3,9, 10 1ipu BHINOJIHEHUN BHIYUCICHUN U
PEIIEHUH HECJIOXKHBIX 3a7a4;

® BBINOJHATh OKPYIJICHUE PALMOHAIBHBIX YHCEI B COOTBETCTBUH C MPABUJIAMU;

® OIICHUBATh 3HAYCHUE KBAJPATHOTO KOPHS W3 MOJIOKUTEIBHOTO IEJI0T0 YUCIA;



® pACHO3HABATH PALMOHATIBHBIE U UPPALMOHAJIBHBIE YUCIIA;
® CpaBHUBATH YHCIIA.

B noeceonegnoit scusnu u npu uzyueHuu Opy2ux npeomemos:

® OIICHUBATh PE3YJIbTAThl BEIUUCIECHUN IPHU PELICHUU NPAKTUYECKUX 3a7a4;

® BBINOJHATH CPABHEHHE YUCEN B pEaJbHBIX CUTYAIIUX;

® COCTaBJISITh YMCJIOBBIE BBIPAXKEHMS MPU PEIICHUM MPAKTUYECKHUX 3ajady M 3a7ad u3
ApYTuX y4eOHBIX MTPEAMETOB.

ToxnecTBeHHBIE IPe0dpa3zoBaHNS

e BrInmonHATE HECIOXHBIE MPEeoOpa30oBaHUs I BBHIYMCIICHUS 3HAYCHUN YHMCIIOBBIX
BBIPAKCHUM, COAEPKAIIUX CTEIEHU C HATypaJIbHBIM [IOKa3aTeleM, CTENEHU C LEJbIM
OTPUIIATEIIBHBIM MTOKA3aTENIEM;

® BBINOJHATH HECIIOKHBIE TTPEoOpa3oBaHUs LENbIX BBIPAXKEHUI: paCKphIBaTh CKOOKH,
PUBOJIUTH TTOI00HBIE CIaracMele;

® HCMOJB30BaTh (OPMYJIBI COKPAIIEHHOTO YMHOXEHHUS (KBaapaT CYMMBI, KBaJpaT
Pa3HOCTH, PA3HOCTh KBAIPATOB) JJIs1 YIPOIIEHUS BEIYMCICHUN 3HAUEHUN BBIPAKEHU;

® BBINOJHATH HECJIOXKHBIE MPeoOpa3oBaHusl JPOOHO-TMHEWHBIX BBIPAKCHUN U
BBIPAXKEHHU I C KBAJIPAaTHHIMU KOPHSIMU.

B noeceonegnoit scuznu u npu uzyuenuu opy2ux npeomenos:

¢ [IOHHUMATh CMBICJI 3aIIMCHU Y1CJia B CTAHIAPTHOM BHIAC,
¢ OIICPHUPOBATH HaA 0a3oBOM YPOBHC INOHATUCM «CTaAHAAPTHAA 3aIlIMUCh YUCIIA».

YpaBHeHUs U HEPABEHCTBA

e OrnepupoBaTh Ha 0a30BOM ypOBHE MOHSATHUSIMHU: PABCHCTBO, YHCJIOBOE PaBEHCTRBO,
YpaBHECHHUE, KOPEHb YPABHEHHUS, PCIICHUE YPABHCHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHUE HEPABECHCTBA;

® [POBEPSTH CIPABEIINBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pemarh JIMHEWHBIE HEPABEHCTBA M HECJIOKHBIE HEPABEHCTBA, CBOASIIMECS K
JIMHEHUHBIM;

® pemaTh CUCTEMBI HECITOXKHBIX JIMHEWHBIX YPABHCHUW, HEPABEHCTB;

® TPOBEPSTH, ABJISCTCS JIU JAHHOE YHUCJIO PEIICHUEM YpaBHEHUs (HEpaBEHCTBA);

® pemaTh KBaJIpaTHBIC YpaBHEHHS 10 (GOpMYyJIe KOPHEH KBAaJIPaTHOTO YPaBHCHHS;

e u300paxkaTh PEIICHUS HEPABCHCTB U X CUCTEM Ha YHCIIOBOM MPSMOM.

B noeceoneenoit scuznu u npu uzyyeHuu opyux npeomemos:

® COCTaBJATh M PELIATh JINHEWHBIC YPABHEHHUS NIPHU PEIICHUU 3a7a4, BOSHUKAKOIINUX B
JIPYTUX y4eOHBIX MpeIMETaX.



DyHKUUH

e HaxoauTs 3HaueHue GyHKUUHU MO 33JJaHHOMY 3HAUYECHUIO apryMEHTa;

® HaxOAWTh 3HAUYEHHUE apryMEeHTa IO 3aJJAHHOMY 3HAYEHHIO (DYHKIIMH B HECIOMXKHBIX
CUTYaLUSIX;

® OMNpeAeNiTh IMOJOKEHWE TOYKM IO €€ KOOpJAWHATaM, KOOPJAWHATHI TOYKU IO €€
MIOJIO’KEHUIO HA KOOPAMHATHOM MJIOCKOCTH;

e 10 rpaduKy HaXOAUTh O0JACTh ONPEIETECHUS, MHOXKECTBO 3HAUCHUH, HYIH (DYHKLIUH,
MPOMEKYTKHA 3HAKOIMOCTOSIHCTBA, MPOMEKYTKHA BO3pACTaHUs W YOBIBaHUS, HauOoOJblIee U
HaMMeHbLIee 3HaYeHus! (QyHKINH;

® CTpOUTH rpauK JIMHEWHON (QYHKLINH;

® [POBEPSATH, ABJISAETCS JIU JaHHBIN rpaduk rpadukom 3agaHHON GQyHKIMHA (TMHEHHOM,
KBaIpaTUYHON, 00paTHOM MPONOPLUHUOHATBHOCTH);

® OmpeAensTh NPUONMIKEHHbIE 3HAUYECHUS KOOpPAMHAT TOYKU IepecedeHus: rpadukoB
dynxumii;

e omepupoBaTb Ha  0a30BOM  YpPOBHE  TMOHATUSIMHU:  TOCJIEIOBATEIbHOCTb,
apu@meTndeckas mporpeccusi, reoMeTpuuecKas Iporpeccus;

e pemaTrh 3aJaud Ha TPOrPECCUH, B KOTOPBIX OTBET MOXKET OBITh TMOJy4YeH
HEMOCPEICTBEHHBIM MOICYETOM 0€3 MPUMEHEHUS (POPMYIL.

B noeceonesnoit swcuznu u npu uzyuenuu opyzux npeomemaos:

®  UCIIOJB30BaTh I'pa)uKK peabHbBIX MPOILIECCOB U 3aBUCUMOCTEHN JIJIsl ONIPEICIICHHS UX
CBOMCTB (HaMOOJIbIINE W HAUMEHBIIUE 3HAYCHHS, MPOMEXKYTKA BO3pacTaHUs U YObIBaHUS,
00JIaCTH MOJIOKUTEIBHBIX U OTPUIIATEIBHBIX 3HAYECHUH U T.11.);

® JCMOJB30BAaTh CBOMCTBA JIMHEHHOW (PYHKIIMU U ee IpaduK MpU pElIeHUH 3a7ad U3
JIPYTuX y4eOHBIX MPEAMETOB.

CraTucTiKa U TeOpPHUs BePOSITHOCTEM

e llMeTh TpEACTABICHWE O CTATHCTUYCCKUX XapaKTEPHCTUKAX, BEPOSITHOCTH
CITy4aliHOTO COOBITHS, KOMOMHATOPHBIX 3a/1auax;

e pemiath  NPOCTEHIIME  KOMOWHATOPHBIC  3aJaddl  METOJIOM  MPSAMOTO0 |
OpPTaHMW30BaHHOTO Mepedopa;

® TIPEJCTaBIAThH JAHHBIC B BUJIE TAOJHII, TUarpamMmm, rpaduKos;
YUTAaTh HHPOPMAIIUIO, PEJICTABICHHYIO B BU/IE TAOJIUIIbI, TUarpaMMBbI, rpaduka;
OTIPEJICIISITh OCHOBHBIE CTATUCTHYECKUE XapaKTEPUCTUKU YUCIOBBIX HAOOPOB;
OIICHUBATh BEPOSATHOCTH COOBITHS B IPOCTEUIIINX CITyYasIX;
UMETh TIPEICTABIICHUE O POJIH 3aKOHA OOJBIITNX YMCEN B MACCOBBIX SIBJICHUSX.

B noeceoneenoit scuznu u npu uzyyenuu opy2ux npeomemos:

® OIICHUBATH KOJMYECTBO BO3ZMOKHBIX BAPUAHTOB METOJIOM ITepedopa;

® UMETh NPEJCTABICHHE O POJU TPAKTHYECKH JOCTOBEPHBIX MW MaJIOBEPOSTHBIX
COOBITHH;

® CpaBHHBaThb OCHOBHBIC CTATHCTHYCCKHC XapaKTCPHUCTHKH, IOJYUYECHHBIEC B MPOIECCEe
pelIeHUs MPUKIATHON 3aauH, U3YUCHHUS PEaJbHOTO SBICHUS;

® OIICHUBAThH BEPOSTHOCTH PEATbHBIX COOBITHI U SBIICHHH B HECIOKHBIX CHTYAIIHIX.



TexcToBbBIE 3a7a4N

e Pemarh HECJIOXKHBIE CIOKETHBIE 3aJa4d Pa3HbIX TUIOB Ha BCE apUPMETHUYECKUE
JICHCTBUS;

® CTpOUTh MOJENb YCIOBUS 3a7ayd (B BUAE TaOJMIbl, CXEMbI, PUCYHKA WIIU
ypaBHEHUs1), B KOTOPOH JaHbl 3HAUEHMSI ABYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYUH, C LEJBIO
MOKCKA PEILICHUs 3a1a4u;

® OCYIIECTBIATH CIIOCOO MOMCKA PEIICHUS 3aJa4H, B KOTOPOM PaCCYk ACHHE CTPOUTCS
OT yCJIOBUA K TP€OOBAHUIO UM OT TPEOOBAHUS K YCIOBUIO;

® COCTaBJIATH IJIaH PELICHUS 3a/1a4K;

®  BBIJICTATH ATAIBI PEILICHUS 3a]a4H;

® UHTEpPIPETUPOBATH BBIYUCIMUTEIbHbIE pe3yJbTaThl B 3ajayde, HCCIEN0BaTh
MOJIYYEHHOE PEIlIeHHE 3a/1a4u;

® 3HATh pa3IMyuMe CKOPOCTEN 0OBEKTa B CTOSUEH BOJIE, TPOTUB TEUEHUS U 110 TEUEHUIO
peKu;

e pemaTh 33J]a4M Ha HAXOXKJIEHUE YaCTH YMCIIa U YHCIIa M0 €ro YacTu;

e pemaTrh 3aJa4yd pa3HBIX THUMOB (Ha paboTy, Ha TMOKYNKH, Ha JBIXKEHUE),
CBSI3BIBAIOIINX TP BEJIMUMHBI, BBICISATH 3TH BEJIMUUHBI M OTHOIICHUS MEXIY HUMU;

® HaXOAWTh MPOUEHT OT YMCJA, YACIO MO MPOLEHTY OT HEro, HAXOJIUTh MPOILIEHTHOE
CHI)KEHHE WJIM MTPOLIEHTHOE MOBBIIIEHNUE BETMYNHBL;

® pelaTh HECJIIOXKHBIE JJIOTHYECKHE 3a4a4d METOJAOM PacCyKICHUMN.
B noeceonegnoit scusnu u npu usyueHuu opy2ux npeomemos:

® BBIJIBUTaTh TUIOTE3bl O BO3MOKHBIX NPENENbHBIX 3HAYEHHUSX HCKOMBIX B 3ajaue
BEJIMYUH (Je1aTh MPUKUIIKY).

HUcropust MaTeMaTUKH

e OnuceiBaTh OTIAEIBHBIE BBIAAIOLIMECS PE3YJIbTAThl, MOJYYEHHBIE B XOJE Pa3BUTHUSA
MaTeMaTUKH KaK HAyKU;

® 3HATh IPUMEPHI MATEMATUUYECKUX OTKPBITUI U UX ABTOPOB, B CBSI3U C OTEYECTBEHHOM
Y BCEMHPHOU UCTOPUEN;

e I[IOHMMAaTh POJb MATEMATUKU B pa3Butuu Poccuu.

MeToabl MaTEMAaTHKH

e BpiOupate NOAXOASIINIA W3YyYECHHBIH METON JUIsl PEIICHUS W3YYEHHBIX THUIIOB
MAaTeMaTHYECKHUX 3a/a4;

e [lpuBoguTh mnOpuUMEpPHl MAaTEMAaTHUYECKHX 3aKOHOMEPHOCTEM B OKpYKAOLIEH
JNEUCTBUTEIIBHOCTHU U MPOU3BEACHUAX UCKYCCTBA.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYHMTBCA B 7-9 Kiaccax mias olOecrnedeHUs
BO3MOKHOCTH YCIEIIIHOTO MPOXOJIKeHUsI 00pa30BaHUA.

JIeMeHThI TCOPUH MHOKECTB " MaTeMaTH4ecKoil JOruKu



o Onepuposamv NOHAMUAMU: ONpedeneHue, meopemd, aKCuomda, MHONCECMBO,
XapakxmepucmuKky MHOICECmMEd, JeMeHmM MHOJNCeCmeda, Nnycmoe, KOHeuHoe U OecKoHeuHoe
MHOHCECMBO, NOOMHOIICECMBO, NPUHAONEHCHOCMb, BKIIOUEHUE, PABCHCMBO MHONCECE,

®  U300pANCAMb MHOJNCECNEA U OMHOUEHUE MHONCECTE C NOMOWbIO Kpyeos Ddiliepa,

® onpedenimv  NPUHAONEHCHOCHIL — JJIeMEHMA  MHOMCECm8Y, 00beOuUHeHur U
nepeceyeHur) MHONCECms,

®  300a8amb MHONCECMBO C NOMOWDbIO NEPEHUCTCHUS JIeMEHMO8, CLOBECHO20
ONUCAHUA,

® onepuposamv — NOHAMUAMU:  BbICKA3LIBAHUE,  UCMUHHOCMb U JIOJICHOCHD
BbICKA3bIBAHUS,, OMPUYAHUE BLICKA3LIBAHUL, ONepayuu HAO BbICKA3LIGAHUAMU: U, UIU, He,
VCI0BHbLE BLICKA3LIBAHUS (UMNAUKAYUL),

® cmpoums 8bICKA3bIBAHUS, OMPUYAHUSL BbICKAZbIBAHULL.

B noeceonegnoit scusnu u npu uzyueHuu opy2ux npeomemos:

®  Ccmpounb yenouxKu yM03aK]Zi0'~l€HMIZ HA OCHO6€ UCNOJIb306AHUA NpABUTI T102UKU,
®  UCnoOibzoeams MHOICECMeA, onepayuu C MHodHcecmeamu, Ux 2pa¢)uqe01<oe
npedcmaeﬂeﬂue 0151 ONUCAHUS PEeAIbHbIX npoyeccos U S6NeHUII.

YucJa

o  Onepuposams NOHAMUAMU: MHONCECTBO HAMYPATbHIX YUCEl, MHONCECEO YeblX
yuces, MHOMCECMBO DAYUOHANbHBIX YUCeNl, UPPAYUOHAIbHOE YUCIO0, KBAOPAMHbIL KOPEHb,
MHOJMCECmB0 O0elCmMEUMENbHbIX Yucel, 2eoOMempuyeckas UHMepnpemayus HamypaibHblX,
YeblX, payuoHAalIbHbIX, 0eUCMEUMENbHbIX YUCEe,

®  NIOHUMAamb U OOBACHAMb CMbICI NOZUYUOHHOU 3aNUCU HAMYPATLHO20 YUCLA,

®  GbINOJHAMb GLIYUCIEHUS, 8 MOM YUCTE C UCNOIb308AHUEM NPUEMOE PAYUOHALIbHBIX
BbIYUCTCHULL,

®  GbINOJIHAMb OKPY2leHUe PAYUOHATILHBIX YUCE C 3A0AHHOU MOYHOCIbIO;

® CPABHUBAMb PAYUOHANbHBIE U UPPAYUOHATIbHBIE YUCIA,

®  NpPeoCcmasimeb PAyUOHAIbHOE YUCIO 8 BUOe OeCAMUYHOU OpodU

®  Ynopsaoouusams YUcid, 3anucamnuble 8 gude 0OLIKHOBEHHOU U 0eCAMUYHOU 0poou,

o naxooums HO/J u HOK uucen u ucnonv3zoeams ux npu peuieHuu 3a0au.

B noeceoneenoit scuznu u npu uzyyeHuu opy2ux npeomemos:

®  NpUMEHAMb NPasuUla NPUOIUINCEHHBIX BbIYUCICHUL NPU peuleHuu NPaKmuyeckux
3a0a4 u peuteHuu 3a0ay Opyaux y4eoHvix npeomMemos;

®  GLINOJIHAMb CPABHEHUE pe3VIbmamos GblYUCICHU NPU peueHUuU npaKmudecKux
3a0a4, 8 MOM yucie NPUOIUNCEHHBIX BbIYUCTCHULL,

® CcoCcmasnsimv U OYEeHUBAMb YUCTIO0BblE BbIPANCEHUS NPU DeUleHUU NPAKMmudyecKux
3a0ay u 3a0a4 u3 Opyaux yueOHvix npeomemos;

®  3anUCHIBAMb U OKPY2IAMb YUCIOBbLE 3HAUCHUS PEANbHbIX GEIUYUH C UCNOIb308AHUEM
PA3HBIX CUCMEM UBMEPEHUSL.
ToxkaecTBeHHbIE IPe00Pa30BaHKS

Ld Onepupoeamb NOHAMUAMU CMENEeHU C HAmypdilbHblM nokasamenem, CmeneHu c
yenovimM ompuyanmelbibimM nokasamenem,



®  GLINOJHAMbL NPeoOPA306aHUSL YENbIX BbIPANCEHUL: OelUCmsUs ¢ O0OHOUIeHAMU
(cnodcenue, gbluumaHnue, YMHOJNCEHUE), OeliCEUsi ¢ MHO20UNEHAMU (ClodCeHue, 8blYUmMAaHUe,
VMHOXMCEHUe),

®  GLINOJHAMb PA3NI0NCEHUEe MHO20UNIEHO8 HA MHOMCUMeNU OOHUM U3 CHoCco0O08:
8blHeceHue 3a CKOOKY, 2PYNNUPOBKA, UCNOIb308AHUE POPMYIL COKPAUEHHO20 Y MHONCEHUSL,

®  gbloeNsIMb KBAOpAm CyMMbl U PAZHOCMU OOHOUIEHO8,

®  PACKIAObIBAMb HA MHOMNCUMENU KBAOPAMHBIU MpeXuieH,

®  GLINOJHAMbL NPeoOPA308AHUSL  BLIPANCEHUU, COOEPHCAUUX CMeENneHU C YeabiMu
OMPUYAMENbHLIMU NOKA3AMeNAMU, Nepexooums om 3anucu 8 6ude CMmeneHu ¢ Yeabim
OMpUYamenbHbiM noKazamenem K 3anucu 8 guoe opoou;

®  GLINOJHAMbL NPeodPa308anusi OPOOHO-PAYUOHATILHBIX BLIPANCEHUU: COKpAWeHUe
Opobell, npusedeHue ancebpaudeckux Opobell K o00weMy 3HAMEHAmMeN0, CILONCeHUe,
VMHOJMCEHUe, OelleHue aneedpauyeckux opoobel, 8038edeHue aneedpauyeckoi opoou 8
HAMypanibHyo U Yeayio OmpuyameibHyo CmeneHb,

®  GLINOJHAMb NPEO0OPA30BAHUSL BLIPANCEHUT, COOEPHCAUUX KBAOPAMHbBLE KOPHU,

®  gblOenAMb KBAOPAM CYMMbL UMU PAZHOCU OBYYIEHA 8 BbIPANCEHUSX, COOEPHCAUIUX
K8AOpammbvle KOPHU,

®  GLINOJHAMb NPEO0OPAZOBANHUSL BLIPANCEHUT, COOEPACAUUX MOOYTb.
B noeceonesnoit scuznu u npu uzyueHuu opyzux npeomemos:

®  GLINOJHAMb NPEOOPA30BAHUS U OUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM
suoe;

®  GLINOJHAMbL NPeodPA308AHUL ANeOPAUYECKUX BbIPANCEHUL NPU peuleHuu 3a0ay
Opyeux yueOHvix npeomemos.

YpaBHeHUs U HEPABEHCTBA

e  Onepuposamb NOHAMUAMU: YPAGHEHUE, HEPAGEHCNEO, KOPEHb YPABHEHUs], peulenue
HepaseHcmea, PAaeHOCUNbHbIe YPABHEeHUs, 001acmb onpeoeleHUus YpasHeHus (HepaseHcmad,
cucmemvl YpagHeHuil Uiy HepaeeHcms),;

® pewamsv JNUHEUHbIe YPABHEHUs U YPABHEHUs, C800UMble K JTUHEUHbIM C NOMOUbIO
MOoAHCOeCMBEHHBIX NPEOOPA308aAHUI

® pewamv KeaOpamuvie YPAGHEHUs U YPAGHEHUs, CBOOUMble K KBAOPAMHBIM C
NOMOWBIO MOACOECNEEHHBIX NPeoOPA308AHULL

® peuiamv OPOOHO-TUHElHbIE YPABHEHUS,

® pewams npocmeriuiue uppayuUoHalbHble ypasHenus 6uoa [ f (x) =a, \/ f(x)= \/ g(x)

® pewams ypasHenus 6uoa X' =a;

® peuiamv YpasHeHUs CNOCOOOM PA3NOHCEHUS HA MHONCUMENU U 3AMEHbl NePeMEHHOU,

®  UCNONB308AMb MEMOO UHMEPBANO8 O/l peuleHUsl Yeavlx U OpOOHO-PAYUOHATLHBIX
HepageHcma;

® peuiamv JUHELHble YPAGHEHUS U HEPABEHCMBA C NaAPpAMEemMpamu;

® peulamv HeCl0HCHbIE KBAOPamHble YPAGHEeHUsl C NAPAMEMPOM;

®  peulamv HeClOHCHbIE CUCEeMbl TUHEUHbIX YPAGHEeHUL C NapamMempamu,



®  peuiamv HeCI0JCHbIE YPAGHEHUS 8 YeNblX YUCTAX.
B noeceoneenoi srcuznu u npu uzyuenuu opyzux npeomemos:

® cocmasiame U peulams JUHElHble U K8AOPAmHubvle YPABHEeHUsl, VPAGHEHUs, K HUM
c8o0AWUECs, CUCMEMbl JIUHEUHbIX YPABHEeHUll, HEepA8eHCm8 NpU peuleHuu 3a0ay Opyeux
VUeOHbIX npeoMemos,

®  GLINOJHAMbL OYEHKY Npasoono0oous pe3yibmamos, HOLYYAeMblX Npu peuleHuu
JIUHEUHbIX U KBAOPAMHBIX YPAGHEHUU U CUCEM JUHEUHbIX VPABHeHUUl U Hepa8eHCme Nnpu
peuieHuu 3a0ay Opy2ux y4eOHbix npeomemos,

® gvlOUpamb CcOOmMBemMcmeyioujue YpPasHeHus, HepaseHCmed Ui ux cucmemvl OJis
COCMABNIeHUs. MAMEMAMUYECKOU MOOelU 3A0aHHOU PeanbHOU CUMyayuu uiu NpUKiaoHou
3a0ayu;

®  yMemb UHMEPNPemupo8ams NOJYYEeHHbI NPU peuleHUul YPAeHeHUs, HepageHCcmed
U cucmemsl pesyibmam 6 KOHMeKCme 3a0aHHOU PeanbHOU CUMyayuu uiu NpuxiaoHou
3a0ayu.

DOyHKUUH

o  Onepuposamv NOHAMUAMU. DYHKYUOHATLHASL 3ABUCUMOCNL, (DYHKYUSL, epaguk
@yHKYUuU, cnocobwl 3a0anus QyHKYuU, apeymenm u 3Haverue QyHKyuu, ooaacmes onpeoenenus
U MHOJNCECMBO 3HAYEHUU (YHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCHOAHCMEA,
MOHOMOHHOCb YHKYUU, YeMHOCTb/HeUemHOCMb (QYHKYUU,

o cmpoums  epauxu  IUHEUHOU,  K8AOpamuyHou  QYyHKyuil,  0OPAMHOLU

k
NPONOPYUOHATLHOCU, DYHKYUU 8UOA. y =a+ — V= Nxsy=xr y=|x>
X+

® Ha npumepe K8AOPAMUYHOU QYHKYUU, UCHOIb308AMb NPeodpa30sanus epapuxa
@yuxyuu y=f(x) ons nocmpoenus 2pagpuxoé GYHKYuil y — af (kx+b)+c

® cocmasisimv YPAasHeHUs: NPAMOU NO 3A0AHHLIM YCI08UAM: NPOX0Oosaulell uepes 08e
MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOX0OsAuiell depe3 OAHHYI0 MOUYKY U NaApaiiebHOll
OAHHOU NPAMOLL,

® uccredosamov QYHKYUIO No ee epapuxy,

®  HAXoO0umb MHONCECMBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCIU KBAOPAMUYHOU (DYHKYUL,

® onepuposamv NOHAMUAMU. NOCAe008AMENbHOCTb, APUDMEemMUUecKas npocpeccus,
2eoMempuyecKas npocpeccust;

®  peuwamv 3a0a4u HA APUPGMEMUYECKVIO U 2eOMEMPULECKVIO NPOSPECCUIO.
B noeceoneenoit scuznu u npu uzyueHuu opy2ux npeomemos:

® WLIIOCMPUPOBANb C NOMOWBIO 2PAPUKA PEATbHYIO 3A8UCUMOCTb UTU NPOYECC NO UX
XapaxmepucmuKkam,

®  UCNONBL308AMb CBOUCMBA U 2PAPUK KEAOPAMUYHOU (DYHKYUU NPU PeUleHUU 3a0ay U3
opyaux yueOHbIX NpeomMemos.

TexkcTOBBIE 3aJavdn

e Pewams npocmvle U CHOJCHbIE 3A0AYU PA3HLIX MUNO8, A MaAKdyHCce 3a0ayu
NOBLIUEHHOU MPYOHOCMU,



®  UCNONB308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOEIU MEeKCMO8 CLONCHBIX 3a0ay OJisl
NOCMPOEeHUsl NOUCKOBOU CXeMbl U pelleHUs. 3a0ay;

®  paziuuame Mooeib MeKCma U Mooelb peueHus 3a0aiu, KOHCMmpyuposams K 0OHOU
MOOeNU peuleHUust HeCI0HCHOU 3a0ayu pazHvle MOOeIU MmeKcma 3a0ayu;

® 3HamMb U NpuUMeHAmb 00a cnocoba noucka peuwileHus 3ao0ad (om mpebosanusi K
VCI0BUIO U OM YCI08USL K MPed0BaAHUIO);

®  MOOenUpPOo8ams PAcCyHcOeHUs: NPU NOUCKE PeuleHUs 3a0ad ¢ NOMOUbIO 2pag-cxembl,

®  BblOeIAIMb 9MANbL peueHUs: 3a0ayu U Co0epIHcanue Kaxcoo2o Imana;

® yMemb GblOUPAMb ONMUMAILHLIL MEMOO peueHus 3a0a4u U 0CO3HABAMb 8blOOD
Memooa, paccmampuéamsv paziuyHble Memoobl, HAX00Uumb pasHvle peuleHuss 3a0ayu, eciu
B03MOIICHO;

®  AHAIU3UPOBAMb 3aMPYOHEHUS NPU PEeUleHUU 3a0al,

®  BLINOJHAMD PA3IUUHBLE NPEeoOPA308AHUSL NPEOTIONCEHHOU 3A0ayll, KOHCMPYUPOBAMb
HOBble 3a0ayu U3 OAHHOU, 8 MOM HUclie 0Opamuvle;

®  UHMEPNPemuposams BbIYUCIUMENbHble pe3yIbmamvl 6 3a0ave, UCCIed08amb
NOJY4eHHOoe peutenue 3a0ayu,

®  AHATUBUPOBAMb  BCEBO3MOJNCHLIE CUMYAYUU B63AUMHO20 PACNONIONCEHUS.  O8YX
00beKMOo8 U U3MEHeHUe UX XAPAKMEPUCMUK NPU COBMECMHOM O8UNCEHUU (CKOPOCHIb, 8peMsl,
paccmosinue) npu peuieHuu 3a0ay Ha 08udiceHue 08yX 00beKmo8 KaK 6 00HOM, MAaK U 8
NPOMUBONOTIONCHBIX HANPABICHUSX,

®  UCCe008amb 8CEBO3MONCHbLE CUMYAYUU NPU PeuleHUU 3a0ay Ha 08UdICeHIUe NO peKe,
paccmampusams pasHvie CUCMeMbl OMcYemad,

® peuiams pazsHooOpaAsHble 340aUU «HA YACTUY,

® peuiamvb U 0DOCHOBLIBAMb C60€ peuterue 3a0ay (8bl0easamb MAMeMAMuyecKyio
OCHOBY) HA HAXOMHCOCHUe YACTU YUCLA U YUCAA NO €20 YACMU HA OCHO8e KOHKPEeMHO20 CMbICIA
opoou,

®  0CO3HABAMDb U 0DBACHAMb UOCHMUYHOCb 3A0AY PAZHBIX MUNOS, CE53bl8AIOUIUX MPU
seUYUHbL (HA pabomy, Ha NOKYNKU, HA OBUMNCEHUE), 8bLOCISIMb IMU BEAUYUHbL U OMHOULCHUS
MeXHCOY HUMU, NPUMEHSMb UX NPU PeuleHuu 3a0ay, KOHCmMpPYyuposams cOOCMEeHHble 3a0ay
VKA3AHHbIX MUNOS;

e grnademv OCHOBHBIMU MEMOOAMU PEUeHUsl 3A0ay HA CMeCU, CNIABbl, KOHYEHMPAayuu,

®  peuiamsv 3a0ayu HA NPOYEHMDbL, 8 MOM YUCTLE, CONCHbLE NPOYEHNbL C 0DOCHOBAHUEM,
UCNOb3YSL PA3HbLE CNOCODDL;

® peuiams nocudecKue 3a0ayu pasHbiMu CnOCobaMu, 8 mom yucie, ¢ 08ymMs OJIOKAMU U
¢ mpemsi OI0KamMu OAHHBIX C NOMOWbIO MAOIUY,

® pewiamv 3a0auu NO KOMOUHAMOpUKE U Meopuu GeposimHOCmel HA OCHOBe
UCNOAB30BAHUS UZYHUEHHBIX MEeMO0008 U 0D0CHOB8bIBAMb PelleHUe,

®  peuamov HeCl0HCHbIE 3a0adU N0 MAMEMAMUYEeCcKol Cmamucmuxe;

®  0811a0eMb OCHOBHLIMU MEMOOAMU PEULeHUSL CIONHCEMHBbIX 3a0ay. apu@memuyeckutl,
aneebpauveckuil, nepeoop BapUAHMO8, 2eoOMeMpPUYecKull, paguieckutl, NPUMeHImMb UX 8
HOBLIX NO CPABHEHUIO C U3YUEHHLIMU CUMYAYUSIX.
B noeceoneenoit scuznu u npu uzyuenuu opyux npeomemos:

® gbloeNAiMmb NpU peuleHuu 3a0ad Xapakmepucmuku paccmampueaemou 8 3aoaue
cumyayuu, omaudHvle Om peanlbhblx (me, om KOmMopuvlx AOCmMpa2upoB8aiucs), KOHCMpPYUposams



HOBble CUMYAYUuu C y4emom dMux Xapakxmepucmuk, 6 YACMHOCMU, NPpU peueHuy 3a0ay Ha
KOHYEeHmpayuu, y4umsiéams niOmMHOCMb euecmsd,

® peuwiamsv U KOHCMPYUPOBAmMs 3A0a4U HA OCHOBE PACCMOMPEHUs. PEaTbHbIX CUNY AYUIL,
8 KOMOopbIX He mpeOyemcs MOYHbLI 8bIYUCTUMENbHBLI Pe3VIbmam;

®  peuwiamsv 3a0ayu HA O8UIICEHUE NO peKe, PACCMAMPUBAs PA3Hble CUCTEMbl OMcYemd.

CratucTuka U TeOpHs BEPOSITHOCTEH

o Onepuposamv NOHAMUAMU. CMOJOYAMble U KpYy2o8ble Ouacpammvl, Maodauysl
OaHHbBIX, CpeOHee apupmemureckoe, Meouara, Haubdoavuiee U HauMeHbulee 3Ha4eHUs 8b100PKU,
Pasmax 8vlO0OpKuU, OUCHEPCUs U CMAHOAPmMHOe OMKIOHeHUe, CAYUAUHAS USMEHYUBOCTD,

® uzgleKkamv UH@OpMayuro, NpPeOCMAasiIeHHYO 6 mabauyax, Ha ouazpammax,
epaghukax;

® cocmasnsims madaUuUYsl, CMPOUmMs OUAPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

® onepuposamv NOHAMUSAMU. HAKMOPUAT YUCTA, NEePEeCMAHOBKU U COYemaHusl,
mpeyzoavruk Tlackans;

®  NPUMEHAMb NPABULO NPOU3EEOEHUs NPU PeUleHUU KOMOUHAMOPHBIX 3A0ay;

®  onepuposamv NOHAMUSMU: CAYYAUHBIL ONbIM, CAYYAUHBIL 6bl00p, UCHbIMAHUE,
NeMeHmapHoe Caydalinoe cobvimue (Ucxoo), Kiaccuieckoe onpeoeienue 6eposimHoCmu
CYUAUHO020 CObbIMUSL, ONepayuu HA0 CAYYAUHbIMU COOLIMUIMU,

®  npedcmasiimo UHGOPMAYUIO ¢ NOMOUbIO Kpyeos Diliepa,

® pewamv 3a0ayi HA BbIYUCICHUE BEPOSMHOCHU ¢ NOOCYEMOM KOJIUYeCmed
8APUAHMOB C NOMOUbIO KOMOUHAMOPUKU.

B noesceonegnoit scusnu u npu uzyueHuu opy2ux npeomemos:

®  u381EKaAmb, UHIMEepNpemupo8amby u npeoopazosvieams unghopmayuio,
npeoCcmasieHHyl0 ¢ madbauyax, Ha Ouazpammax, 2pa@uxax, ompax)carouwyio ceoucmea u
XapakmepucmuKku peaibHblX NPoyeccos U A61eHUl;

® onpedenramv CMAMUCMUYECKUe XAPAKMEPUCMUKU BbIOOPOK NO  mabauyam,
ouazpammam, epaguram, blNOJIHAMb CPAGHEHUE 8 3A8UCUMOCMU OM Yelu peuleHus 3a0a4u;

®  OYeHUBAMb BEPOSAMHOCHb PEAlbHbIX COOLIMULL U ABTEHULL

HUcTopust MaTeMaTHKHU

° Xapakmepu306amb 8K1A0 ebl()aiou;uxcg mamemamurKkoe 6 paseumue mamemaniuku u
UHBIX HA)YUYHBIX o6ﬂacmeii;
®  JZIOHUMAanb Pojib MamemamuKku 6 passumuu Poccuu.

MeToabl MaTEMAaTHKH

o lcnonvays usyueHHvle Memoovl, NPo8OOUMb OOKA3AMENbCME0, BbINOJHANMb
onpoesepoicerue;

®  gblOUPAMb U3YVUEHHbIE MEMOObl U UX KOMOUHAYUU Ol PeUleHUss MamemMamudeckux
3a0ay;

®  UCNONB308AMb MamemamuyecKkue 3HAHUS Ol ONUCAHUSL 3AKOHOMEepHOCmell 6
OKpydHcarouyels OetiCmeumenbHOCMU U NPOU38E0eHUSIX UCKYCCNEA,



® npumeHamb  Hpocmeluwiue  NPOSPaAMMHbIe  Ccpedcmea U JIEeKMPOHHO-
KOMMYHUKAYUOHHbLE CUCTEMbL NPU peUeHUU MAmeMamuieckux 3a0ad.

COILEPKAHUE YYEBHOI'O IIPEJIMETA

7 xaace
/{po0u ¥ NpouEeHTHI

CpaBHenue apo6eit. Beruncnenus ¢ panoHaibHbIMU yuciaaMu. CTeneHb ¢ HaTypaJlbHbIM
nokasaresnieM. 3ajaud Ha TpoleHThl. CTaTUCTUYECKUE XapaKTEePUCTUKHU.

IIpsimasi u o0OpaTHasi NPONOPUHOHAIBHOCTH

3aBUCUMOCTHU " bopmybl. [Ipsmas IPOMOPUUOHATBHOCTb. ObpatHas
OpONOpUMOHANbHOCTh.  IIpomopumn. Pemienwe 3agady ¢ NOMOIIBIO  IPOMOPLUU.
[IponopurOHAIBHOE JIEJICHUE.

BBenenue B anredopy

bykBeHnHass 3amuch CBOWCTB JeWcTBUN Haja uuciaamu. [IpeoOpazoBanue OYKBEHHBIX
BBIP@XKEHUM: PACKPBITHE CKOOOK, MPUBEACHUE MOJOOHBIX ClIaraeéMbIX.

YpaBHeHus

Anrebpanueckuii crioco0 pemrenus 3amad. KopHu ypaBHeHHs. PemieHue ypaBHEHMIA.
Pemenue 3a1a4 ¢ mOMOIIBIO YPAaBHEHUM.

Koopaunarsl u rpaguku

MHokecTBa TOUYEK HA KOOPAMHATHOW IpsAMOM. PaccrosHue Mexay TOYKaMHu Ha KOOp-
IUHATHOW mpsAMoW. MHOXKecTBa TOYEK Ha KOOpAWHATHOW Tuiockoctd. ['paduku. Emre
HECKOJIbKO BaXHBIX TpadukoB. ['paduku BOKpyT HaC.

CBolicTBa CTeNEeHH C HATYPAJIbHBIM IOKAa3aTeJIeM

[Ipomn3Benenue u yactHoe creneHel. CTereHb CTEeICHH!, IPOU3BEICHUS U Apoou. Pemenne
KOMOUMHATOPHBIX 3a1a4. [lepecTaHoBKH.

MHOro4JeHnbl



Opnounenbl M MHOTOwieHbl. CIOKEHHWE, BBIYMTAHME M YMHOKEHUE MHOI'OYJICHOB.
@®opMyIIbl COKPAILIECHHOTO YMHOKEHHUS: KBaAPaT CYMMBI U KBaJpaT pa3HOCTH, KyO CyMMBbI U KyO
pa3HocTH. Pemenue 3a1a4 ¢ NOMOIIBIO YPAaBHEHUM.

Pa3inokeHHue MHOTO4JI€HOB HA MHOKHTEJIH

BeiHecenne o01iero MHOXUTENA 32 ckoOku. Crioco6 rpynnupoBku. Popmyia pasHOCTH
KBaJpaToB, (QOpMysbl CyMMbl KyOOB W pa3HOCTH KyOOB. Pa3noxeHue Ha MHOXKHUTENH C
MPUMEHEHUEM HECKOJBKHX CIOCO0O0B. PemieHue ypaBHEHHMI C MOMOIIBIO PA3IOKEHUS Ha
MHOXKHTEIH.

YacrToTa U BepOSATHOCTD

Cnyuaiinpie coObiTus. YacroTra ciydailHOro coObiTHs. BeposiTHOCTH ciydaliHOTO
COOBITHS.

IToBTOpEHUE

[ToBTOpeHue, 00O0OIIEHWEe W CUCTEMaTH3allds 3HAHWK, YMCHUH M HaBBIKOB 3a KypcC
anreOpsl 7 Kiacca.

8 kiacc
AJireOpanyeckue apoou

Yro Ttakoe anrebpanueckas npoOb. OCHOBHOE CBOMCTBO airedpanueckond Apoow.
Crnoxenue, BRIYMTaHUE, YMHOXKCHUE U JeleHue ainrebpanueckux napodeit. [IpeobGpazoBanue
BBIPKEHUM, coaepKanux anreOpamdeckue Apoou. CTeneHb ¢ IENbIM IOKa3aTelieM U ee
CBOKCTBA.

KBaapaTHbie KOpHH

3amaya 0 HaXOXKJEHUHU CTOPOHBI KBajaparta. Uppamnonansueie uncna. Teopema [udaropa.
KBajpatHblii KopeHb u3 uncia. I'paduk 3aBucumoctr y = Y*. CBOHCTBA KBaJPATHOTO KOPHS.
[IpeoOpa3oBaHue BhIpAKEHU, cOepKAIIUX KBaIpaTHbIe KOpHU. KyOnueckuii KOpeHb.

KBaapaTHbie ypaBHeHHSI

Kakue ypaBHeHus Ha3pIBalOT KBajpaTHbIMU. KBaapartHeie ypaBHeHus. Dopmyna KOpHEH
KBaJpaTHOrO ypaBHeHus. Btopas QopMmyna kopHed KBaApaTHOTO ypaBHeHus. Pelienue
TEKCTOBBIX 337]a4 COCTAaBJICHUEM KBaJpaTHBIX ypaBHeHUI. HenonHpie KBagpaTHbIC YPaBHEHHS.
Teopema Buera. Pa3noxxeHne Ha MHOXKHUTENIHN KBaAPATHOTO TPEXUJICHA.



Cucrembl ypaBHeHHH

JIuHeiiHOe ypaBHEHHE C JBYMs MEPEeMEHHBbIMU. ['pauK JMHEHHOro ypaBHEHHS C IBYMs
IIEpEMEHHBIMU. Y paBHEHHE npsAMon Buaa y = kx +1. Cucremsl ypaBHeHui. Pemenne cucrem
cocobom cnoxeHus. CucreMbl ypaBHEHMH. PemieHune cucreM CHocoOOM IIOJCTAaHOBKH.
PemreHre TEKCTOBBIX 3aJad C MOMOIIBK) CHCTEM YpaBHEHMH. 3aJadyd Ha KOOPAMHATHOM
IIJIOCKOCTH

DyHKUUHA
Urenue rpaduxoB. Uro takoe ¢ynkuus. ['paduk dpynkuuu. CoiictBa ¢pyHKIUU. JInHelHas

¢byukuua. OyHkuus y = L3 u ee rpaduk.
X

BeposiTHOCTH U CTATHCTUKA

CraTucTuueckue XapaKTCPUCTUKHU. BepOSITHOCTI) PaBHOBO3MOKHBIX coObITui. CII0KHBIE
OKCIICPUMCHTHI. FGOMeTpI/ILICCKI/Ie BCPOSATHOCTH.

IToBTOpEHUE

[ToBTOpeHUe, 0000IICHNE U CHCTeMAaTH3alIMs 3HAHUM, YMEHUH M HABBIKOB 3a KypC alreOphl
& Kjacca

9 kJacc
HepaseHncrsa.

HeiictBuTenbubie yncna. OOiue cBOMCTBA HEpaBEeHCTB. Pelienne TMHEHHBIX HEPaBEHCTB.
Pemenue cucrem NMHEWHBIX HEPABEHCTB. [{0Ka3aTebCTBO HEPABEHCTB. UTO 03HAYAKOT CIIOBA
«C TOYHOCTBIO IO ...»

KBanpatuunas pyHkums

Kakyro dyHKIMO Ha3bBaloT KBagpaTHuHOW. KBagpatuunas (yHkmms, ee CBOICTBA U
rpaduk, mapadona. Casur rpaduka BAOIb oceil koopauHaT. ['paduk GyHKIMM y=ax2+bx+c.
KBanparnasie HEpaBeHCTBa.

YpaBHeHUs U CHCTEMbI YPABHEHHH.

Panmonanpubie Beipaxkenus. llensie ypaBHeHus. J[pobHbie ypaBHeHus. Pemenne 3amad.
CucreMbl ypaBHEHHI C AByMs niepeMeHHbIMH. Pemenne 3amau. ['padudeckoe ucciemoBanue
YPAaBHEHHM.

ApudmMeTnyeckasi 1 reoMeTpUYECKas MPOrPeccuu.

UucnoBeie mocnenoBaTeabHOCTH. Apudmerndeckas mporpeccusi. DopMysasl 00IIero
yjieHa apu(METUUECKON TPOTrPeCCHi, CyMMBI TIEPBBIX I WICHOB aprU(METHIECKOMN MPOTrPECCHH.



['eomerpuueckas nporpeccus. PopMyabl 00LIEr0 YWIEHA FTEOMETPUUECKOM MPOrPECCUu, CYyMMBI
IIEPBBIX I YWICHOB F'€OMETPUYECKON Mporpeccuu. [IpocTeie n c10KHBIE POLIEHTHI.

CratucTuka U BEpOSATHOCTb.

Brei6opounbie uccnenoBanus. WHrepBanmbHbll psg. [uctorpamma. XapakTepucTuka
pa3zbpoca. CraTUCTHYECKOE OLEHHWBAHME M MPOTHO3. BeposSTHOCTP M KOMOMHATOPUKA.
Pasmemienus u couetanusl.

IToBTOpEHuUe

[loBTOpeHue, 06001IeHNE U CUCTEMATU3ALIUs 3HAHUM, YMEHUI U HABBIKOB 32 KypC aJire0pbl
9 xiacca



TemaTnuyeckoe IIAaHUPOBAHUE

7 kJjacc

Ne HaumeHnoBaHue pa3aesioB 1 TeM Konuuec
n/n TBO
4acos
JApo6u u npouents! (134)
1-2 CpaBHeHue npobei 2
3-4 Brluncienus ¢ paliioHaJIbHBIMU YUCIAMU 2
5-7 | CreneHb ¢ HaTypaJbHBIM MOKa3aTeJIeM 3
8 -10 | 3amaun HA NPOLEHTHI 3
11-12 | CTaTUCTUYECKUE XapPAKTEPUCTUKHU 2
13 Koumponvnaa pavoma Ne 1 «/[poou u npoyenmut) 1
IIpsimasi 1 o0OpaTHAs MPONOPUMOHATBLHOCTH (104)
14-15 3aBUCUMOCTb U (POPMYIIBI. 2
16-17 | Ilpamas nponopunoHaibHOCTh. OOpaTHas 2
IPONOPLUHOHATBHOCTD
18-20 | Ilponopuuu. Pemenne 3a1a4 ¢ HOMOIIBIO TPOIIOPIUI. 3
21-22 | IIponopurOHAJIBHOE JIEJICHHE. 2
23 Konmponsnan paooma Ne 2«llpaman u oopamnas 1
HPONOPUUOHAILHOCHID))
BBenenue B anreopy (94)
24-25 | BykBeHHas 3allUCh CBOMCTB JICMCTBUI HAJl YUCITAMU 2
26-27 | [IpeobpazoBanre OYKBEHHBIX BBIPAKCHUI. 2
28-29 | PackpbiTHEe CKOOOK 2
30-31 | IlpuBeneHue mogoOHBIX CaaraeMbIX 2
32 Konmponvnaa paoboma Ne 3 «Beedenue ¢ anzeopy» 1
YpaBHenus (124)
33-34 | AnreGpanyeckuii crioco0 pernieHus 3aaa4d 2
35 Kopnu ypaBHeHus 1
36-38 | PemieHue ypaBHeHUM 3
39-43 | PemeHue 3a7a4 C NOMOIIbIO YPaBHEHUN 5
44 Konumponvnaa paboma Ne 4 « Ypaenenusn 1
Koopaunarsl u rpadpuku (134)
45-46 | MHO»XecTBa TOYEK HAa KOOPJIMHATHOUN MPSIMOI 2
47-48 | PaccTositHHe MEXy TOUKaMH Ha KOOPJUHATHOW MPSIMOM 2
49-50 | MHO»ecTBa TOYEK Ha KOOPJIMHATHOM MIOCKOCTH 2
51-52 | I'paduknu 2
53 - 54 | Eme HECKOJIbKO BaKHBIX TpadUKOB 2
55-56 | I'paduku Bokpyr HaAC 2
57 Konmponvnaa paooma no meme Ne 5 «Koopounamut u 1
zcpaguruy
CBoiicTBa CTeNEHU C HATYPAJbHBIM NOKa3aTesaeM (9 1)
58-59 | IIpoussenenue u yactHoe cTeneHeii | 2




60-61 | CteneHb cTENeHH, NPOU3BEICHUS U TIPOOH 2
62-63 | PeieHne KOMOMHATOPHBIX 3a4a4 2
64-65 | IlepecTtaHOBKHM 2
66 Konmponwvnaa pavoma Ne 6 «Cmenens ¢ HamypaibHblm 1
noKazamenem)
Muorouiaensl (164)
67 OJHOYJIEHBI 1 MHOTOUJIEHBI 1
68-69 | CiioxeHNe U BBIYUTAHUE MHOTOUYJICHOB 2
70-71 | YMHOX€EHHE OJHOYWIEHA HA MHOTOWIECH 2
72-74 | YMHOXX€HME MHOTOWIEHA HA MHOTOWICH 3
75-77 | @opmyJibl KBaJIpaTa CyMMBbI U KBAaJIpaTa pa3HOCTH 3
78-81 | Pemienue 3aa4 ¢ MOMOIIBIO YpAaBHEHUM 4
82 Koumponvnaa pavoma Ne 7 «Muozouienty 1
Pa3yioxxeHne MHOT04JIeHOB HA MHOkUTe M (14 1)
83-84 | BriHecenwne 00mIEro MHOKUTEISA 38 CKOOKHU 2
85-86 | Crocob rpynmupoBKH 2
87-88 | dopmyJia pa3HOCTU KBaJAPaTOB 2
89-90 | ®opMyIbl pa3HOCTH U CYMMBI KyOOB 2
91-93 | Pa3nokeHne Ha MHOXKUTEIN C TPUMEHEHUEM HECKOJIbKUX 3
croco0oB
94-95 | Pelienne ypaBHEHUN C TOMOIIBIO Pa3JI0KEHUS Ha 2
MHOKUTEIH
96 Koumponvnaa paboma Ne 8 «Paznorcenue Mmno2o41eHos na 1
MHOMCUmMenu)
YacToTa 1 BepOSITHOCTH (5 1)
97 Crnyualinble COOBITHS 1
98-99 | Yactora ciy4aitHOro coOBITHS
100- . 2
101 BeposiTHOCTH ciTydaiiHOTO COOBITHS
IToBTOpeHue (4 4)
102- 2
103 IToBTOpEHUE Kypca 7 kinacca
104 | K/jp No 9 «Hmozosas koHmponvHas padbomay
105 Ananus k.p. O6001eHre 3HaHUI 1
JIureparypa.
1. JTopodeen I'.B. Anrebpa: yueOHUK 17151 7 Ki1acca 0011e00pa3oBaTeIbHBIX YUPESKICHUH/
I'.B.Jlopodees, C.b.CyBoposa u ap. — [Ipocsenienue, 2021
2. PaGouas terpans mis 7 kiacca oo6mieoOpasoBarenbHbIX yupexaenui /I.B.JJopodees,
JI.B.Ky3nenosa u ap. — M.: [Ipocsemenne, 2021
3. Maremartuka. Jlumaktudeckue wmaTepuwalibl s 7 Kiacca 001meo0pa3oBaTebHbIX
yupexaennit /I.B. lopodees, JI.B. Ky3znenosa, C.C. Munaea — M: IIpocsemienue,
2021r.
4. IlporpaMmma mo MaremaTuke Juisi 7 Kiacca, aBTopei-coctaButenu [.B.Jlopodees,

N.®.1apeirun, C.b.CyBopoBa, E.A.bynumoBuu, JI.B.Ky3nenoa, C.C.MwuHaesa,
JI.O.PocnoBa( Matematuka. Coopuuk pabouux mnporpamm (PI'OC) . 7-8 knacchr:



nocobue s yuutenen obuieodpazoBat. yupexaenuit/ coct. T.A.bypmucrtpoa —2-¢
u3a., non. — M.: IIposcemenue, 2013)
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