MopgnuncaHo umpoBoii NOANUCKHIO:
Ky3HepoBa Hatanina BuktopoBHa
DN: E=uc_fk@roskazna.ru, S=r. Mockga,

VHH=007710568760, OrPH=1047797019830,

STREET="B0bLUOV 3N1aTOYCTUHCKNI
nepeynok, 4. 6, ctpoexnue 1", L=MockBsa,
C=RU, O=®epaepasibHoe Ka3Ha4encTao,
CN=®egepanbHOe KazHa4encTBo
MpuumHa: 9 SBNACL aBTOPOM 3TOr0
[OKyMeHTa
fara: 9 MioHb 2021 1. 14:10:34

[TpunoxeHne K OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMe OCHOBHOTO 00IIIero 00pa3oBaHus
MAOY bnarosemenckoi COLL
VYr1BepxkaeHo nupexkropom OY

npuka3 Ne 71/1-IT ot 30.08.2019 r

PaGouas nporpamma y4eOHOT0 npeaMeTa

«MartemaTuka. Auareopa. I'eomerpus»

OcHoBHOE o01Iee oOpazoBanue, 5-9 kiaccel
(®rocC 000)

CocraBurenu:
benknx Onbra UropesHa,
YUYUTEIIb [IEPBOU
KBIM(PUKALIMOHHON KaTEropuu
Jyoununa Oxcana BukTopoBHa,
YUUTEND EPBOMN
KBATM(PUKAIIMOHHOMN KaTeropuu

c.binarosenienckoe

2019 r



1. INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YYEBHOI'O
I[TPEJIMETA «\MATEMATUKA. AJITELPA. TEOMETPUS»

[Inanupyemble pe3ynbTaThl ONUPAIOTCS Ha Beayllue LejeBble YCTAHOBKH, OTPa)Karollue
OCHOBHOMH, CYIIHOCTHBIA BKJIAJ] M3y4aeMOH MpPOTpaMMbl B Pa3BUTHE JIMYHOCTH OOYYaIOLINXCS, UX
CIOCOOHOCTEH.

B cTpykType miaHupyeMbIX pe3ylbTaTOB BBIACIAETCS CJAeAy0lMe IPyInbl:

1. JInyHOCTHBIC Ppe3yJbTaThl IPEACTaBICHbl B COOTBETCTBUM C TIPYNNOH JMYHOCTHBIX
pE3yJIbTaTOB U PACKPBIBAIOT U JETAJIM3UPYIOT OCHOBHBIE HAINPABICHHOCTU ATHX PE3YJIbTATOB.
OneHka AOCTHXKEHMsI 3TOH TIpyIIbl IUIAHUPYEMBIX pe3yJbTaToB BENETCS B XOJ€ IpOLEayp,
JOMYCKAIOUIUX MPEIOCTABIEHUE U HCIIOJIb30BAaHUE MCKJIIOYHMTEJbHO HenepcOHu(UUMpPOBaHHOM
nHpopMaIuu.

2. MeranpeaMeTHble Ppe3yJbTAThl TPEICTABICHH B COOTBETCTBUU C TMOATPYIIIAMHU
YHUBEPCAJIbHBIX Y4EOHBIX AEHCTBHM, PAacCKpBIBAIOT U JETAIU3UPYIOT OCHOBHBIE HAIIPABICHHOCTU
METANpPEIMETHBIX PE3YJIbTATOB.

3. IlpenMeTHble pe3yJbTaThl IPEJICTABICHBl B COOTBETCTBUU C TIPYIIAMU PE3YJIbTATOB
y4eOHOro MpeaAMETa, PAaCKPbIBAIOT U IETATU3UPYIOT UX.

[IpenmeTHble pe3yabTaThl MPUBOIATCS B OJoKaxX «BBIMYCKHUK HayuyuTcs» M «BBITYCKHUK
MIOJIYYUT BO3MOKHOCTb HAYUUTHCA.

[Inanupyemble pe3yibTaTbl, OTHECEHHbIE K OJIOKY «BBIMYCKHUK HaydMTCS», OPUEHTHPYIOT
[10JIb30BATENISl B TOM, JOCTHXKEHHE KAKOTO YPOBHSI OCBOEHHUS Y4YEOHBIX NIEHCTBUH C M3y4yaeMbIM
ONOPHBIM y4eOHBIM MaTEepUaIOM OXKUIAETCS OT BbIyCKHHMKa. Kputepusmu orOopa pe3yabTaToB
CIly’)KaT MX 3HAUMMOCTb JJISl DPELIEHUS OCHOBHBIX 3aJady 0O0pa30BaHUS Ha JIaHHOM YPOBHE U
HEOOXOAMMOCTh Ul MOCJIEAYIOUIEro OO0y4eHus, a TakKe NOTEHIHaIbHAas BO3MOXKHOCTb HX
JOCTIOKEHHUST OONBIIMHCTBOM OOydarommxcs. MHBIME ciloBaMu, B 3TOT OJOK BKIIIOYAETCS KPYT
y4eOHBIX 3a/a4, IIOCTPOEHHBIX Ha OINOPHOM Y4eOHOM Marepuane, OBJIaJeHHE KOTOPhIMU
MPUHIMIIMAIBHO HEOOXOAUMO JJIsl YCHEIIHOIO O0yYeHHUs! U COLMATIU3AlUU U KOTOPbIE MOTYT OBITh
OCBOEHBI BCEMU 00y4arOIUXCSl.

JloCTH)KEHHE IUIAHUPYEMBIX pPe3yJIbTaTOB, OTHECEHHBIX K OJIOKY «BBIMYCKHMK HaydyuTCsA»,
BBIHOCHUTCSI Ha UTOIOBOE OIICHUBAaHUE, KOTOPOE MOXET OCYIIECTBISATHCA Kak B X0/€ 00ydeHus (c
MOMOIIBI0 HAKOIJICHHOH OICHKU WM MOPT(ENs WHIUBHIYATbHBIX IOCTIKCHUIT), TAK U B KOHIIE
oOyueHus, B TOM 4Hcle B (OpME rocylIapCcTBEHHOW UTOroBod arrectanuu. OLEHKa JOCTHKEHUs
IUTAHUPYEMBIX Pe3yJbTaTOB 3TOro OJOKa Ha YpPOBHE BEIETCA C IMOMOIIBI0 3aJaHuil 6a30BOro
YpOBHS, @ Ha YPOBHE JCHCTBHI, COCTABIAIOIIMX 30HY OJMKalllero pa3BUTHs OOJIBIIMHCTBA
o0yJarmuxcs, — C IOMOIIBIO 33JaHUN TOBBIIIEHHOTO YPOBHSA. YCHEIIHOE BBIOJHEHHE
oOyyaroluMucs 3aJaHuil  0a30BOro YpOBHS CIY)KUT €IUHCTBEHHBIM OCHOBAHHMEM  JUIS
MOJIOKUTEIBHOTO PEIISHHUs BOIIPOCa O BO3MOXKHOCTH NEPEX0/a Ha CIeIyIOIUil ypOBeHb 00yueHHUs.

B 6noke «BbIMYyCKHUK MOJYYUT BO3MOXKHOCTb HAyUUTBHCSA» TPUBOAATCS IUIAHUPYEMbIE
pe3yibTaThl, XapaKTEepPU3YIOIIUE CUCTEMY YUeOHBIX AEHCTBMIM B OTHOLIEHUM 3HAHWH, yMEHUH,
HaBBIKOB, DPACHIMPSIOMIMX W YINIYOJISIOIIMX TOHUMaHHWE ONOPHOTO Yy4eOHOro Marepuana WM
BBICTYNAIONINX KaK MPONEAEBTUKA JJIs JaJbHEHUIIEro U3y4eHus npeameTa. Y pOBeHb JOCTHKEHU,
COOTBETCTBYIOLLIMN IUJIAHUPYEMBIM pe3yibTaTaM JTOro OJI0Ka, MOTYT IpPOJEMOHCTPUPOBATH
OTJeNbHbIE MOTHBUPOBAHHbIE W CIIOCOOHBIE oOOyuatomuecs. B moBcenHeBHONW NpakTuke
IpernosiaBaHusl I JaHHOro OJoka  He OTpadaThIBalOTCS CO BCeMHU 0€3 HCKIIOUYSHHS
OOy4arolMMHUCS KaK B CHJIY IOBBIIIEHHOM CJIOXXHOCTU Y4YEOHBIX [EHCTBUI, Tak W B CHUIY
MOBBIIICHHOW CJIOKHOCTH y4eOHOTO Marepuayia W/WIM ero MpoNeJeBTHYECKOro XapakTepa Ha
JaHHOM ypoBHe oOyuyeHus. OlleHKa JOCTIKEHHUS IUIAHUPYEMBIX pPEe3yiIbTaToB BEETCS
MPEUMYIIECTBEHHO B XOJle¢ NpOLEeAYyp, JOMYCKAIOIUX IMPEJOCTAaBICHHNE M HCIOJIb30BaHHE
UCKITIOYUTENIbHO HenepcoHupumupoBanHoil nHpopmauu. CooTBeTCTBYIOLIAs IpyMa pe3yabTaToB
B TEKCTE BBIJIEJIEHA KyPCUBOM.

3amaHusi, OPUEHTUPOBAHHBIE HAa OLIEHKY JOCTM)KEHUS IJIAaHUPYEMBIX PE3YyJIbTaTOB U3 OJI0Ka
«BBIYCKHUK TOJYYUT BO3MOXHOCTh HAYYMTHCS», MOTYT BKJIIOYAThCs B MaTepuaibl UTOTOBOIO
KOHTpOJIsl OJoka «BBIMyCKHUK HayduTcsi». OCHOBHBIE €M TaKOTO BKJIIOYEHMS — MPEIOCTaBUThH



BO3MOYKHOCTh 00Yy4YaroUIMMcs MPOAEMOHCTPHPOBATH OBIIaJieHUuE OoJiee BHICOKUM (TI0 CPaBHEHHIO C
0a30BbIM) YpPOBHEM JOCTM)KEHUH W BBIABUTh JUHAMUKY pOCTa YHCIEHHOCTH Haumbosee
MOJITOTOBJICHHBIX 0Oyuarommxcs. [Ipu 3ToM HEBBIOTHEHHE 00YJAIOIIUMHUCS 3aJJaHHH, C TOMOIIBIO
KOTOPBIX BEIETCS OLEHKA JAOCTHKEHHS IUIAHUPYEMBIX PE3ylbTaTOB JAHHOIO 0JIOKa, HE SBISETCA
NPEMATCTBUEM Il IIepexojia Ha CIEAYIOIUN ypoBeHb oOyueHHs. B psje ciiydaeB AOCTHXKEHHE
IUIAHUPYEMbIX pe3yibTaTOB 3TOro OyioKka 1eaecoo0pa3HO BECTHM B  XOJ€ TEKYIIEro u
MIPOMEKYTOUYHOTO OLIEHMBAHMSA, a TOJY4YEHHBIE pPe3yNIbTaThl (PUKCUPOBATH B BUJEC HAKOIJICHHOM
OlleHKU (HampuMmep, B Gopme mopTderns JOCTIKCHHUI) U YIUTHIBATh [IPU OINPEACICHHH UTOTOBON
OLIEHKH.

ITonoGHas cTpyKTypa MpeAcTaBIEHUs MJIAHUPYEMBIX PE3YyJIbTaTOB MOAYEPKUBAET TOT (akT,
YTO TpH OpraHu3aluyd o0pa30BaTENBHOTO MpOIecca, HAMPABICHHOIO HAa pealu3aluio U
JOCTH)KEHUE IUIAHUPYEMBIX pPE3YyJIbTaTOB, OT Y4uUTelsd TpeOyeTrcsd HCIOJIb30BAHUE TaKUX
MeIarOrMYECKUX TEXHOJIOTHH, KOTOpPBIE OCHOBAaHKI Ha JU(epeHnanni TpeOOBaHUN K MTOATOTOBKE
oOy4Jaronmxcs.

JInyHOCTHBIE pe3yJabTaThl OCBOEHHMAA Yy4deOHOro mpeamera «MaremaTuka. AJreopa.
I'eomeTpus»:

1. Poccuiickass rpaxaaHckas WICHTUYHOCTb: MaTPUOTU3M, yBaxkeHHe K OredecTy,
[IPOLUIOMY M HAcTOSIIEMY MHOTOHAallMOHAIbHOrO Hapoaa Poccuu. Oco3HaHue 3THUYECKOM
NPUHAJICKHOCTH, 3HAHUE WCTOPHHM, SI3blKa, KYJIbTYPbl CBOErO HApoJa, CBOErO Kpas, OCHOB
KYJIbTYPHOTO Hacieauss HapoaoB Poccum M 4elgoBeuecTBa; YCBOEGHHWE TI'yMAHUCTUYECKUX,
JE€MOKPATUYECKUX M TPAAMIMOHHBIX IIEHHOCTEH MHOTOHALMOHAJIBHOI'O POCCUICKOro OOIIecTBa.
Oco3HaHHOE, YBaXHUTEIbHOE U JOOpOXKEJIaTelbHOE OTHOIIEHHWE K LEHHOCTAM HapoaoB Poccuu u
Hapo/10B MHUpa. YyBCTBO OTBETCTBEHHOCTH U J1oJra nepea PoanHoi.

2. OTBETCTBEHHOE OTHOIIEHHE K YYCHHIO. ['OTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCS K
CaMOpPAa3BUTHIO M CaMOOOpa30BaHMI0 HAa OCHOBE MOTHBAaLlMM K OOYYEHHI0O M IO3HAHUIO.
Oco3HaHHBI BBIOOP M TOCTPOCHHE AAJbHEWINEeH WHAMBUIYAIBHON TPAaeKTOpUU OOpa3oBaHMS Ha
0a3e OpHUEHTHUPOBKM B Mupe mpodeccuil U Npo(ecCHOHANBHBIX MNPEANOYTEHUH, C y4eTOM
YCTOMYMBBIX IIO3HABATEJIbHBIX MHTEPECOB, a TAK)KE€ HA OCHOBE (POPMHUPOBAHUS YBAKUTEIBHOTO
OTHOILICHMS K TPYZY, Pa3BUTHS ONbITA Yy4aCTUsl B COLMAIHO 3HAYMMOM TpPY/IE.

3. CdopMHpOBaHHOCTH IIEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HayKH M OOLIECTBEHHOW NMPAKTHKH, YUUTHIBAIOLIETO COLMAIBbHOE, KYIbTYPHOE,
S3BIKOBOE, TYXOBHOE€ MHOT000pa3rue COBPEMEHHOT0 MUpa.

4. Oco3HaHHOE, YBAXHUTEIbHOE U T0OpOXKeTaTeIbHOE OTHOIIEHHE K JIPYrOMY YElIOBEKY, €ro
MHEHHIO, MUPOBO33PEHUIO, KYIbTYpE, SA3bIKY, BEpe, TPAKIAHCKOHN IMO3UINH;, K UCTOPHH, KYIBTYpE,
PEeNUTUY, TPaAMLUsAM, S3bIKaM, LEHHOCTSAM HapojaoB Poccuu u HapogoB mupa. ['oTOBHOCTH U
CHOCOOHOCTB BECTH JUAJIOT C APYTUMHU JIFOJIBMU U JOCTUTaTh B HEM B3aMMOIIOHUMAaHHMSL.

5. OCBOEHHOCTh COLIMANIBHBIX HOPM, ITPaBUJI TIOBEACHUS, poiel U GOpM COLIMATIBHOM JKU3HU B
rpynmnax 1 cooOlecTBax, BKIKOYasi B3pOCIbIE M COLMAIbHBIE COOOIIECTBA. YUacTHE B IIKOJIbHOM
CaMOYIIPAaBJICHUM W OOILECTBEHHOH >XU3HU B IpelesiaX BO3PACTHBIX KOMIETEHLUH C y4eToM
PETHOHAIBHBIX, STHOKYIBTYPHBIX, COMATBHBIX U 9KOHOMHYECKHX CIIOCOOHOCTEH.

6. Pa3BUTOCTH MOPAJILHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEIIEHUH MOPAJIbHBIX MPOOJIEM Ha
OCHOBE JINYHOCTHOTO BBIOOpa, CPOPMUPOBAHHOCTH HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOTO
MOBEJICHHSI, 0CO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHHUSI K COOCTBEHHBIM MTOCTYIIKAM.

7. ChopMrpOBaHHOCTF KOMMYHHKATHBHOW KOMITETEHTHOCTH B OOIIEHHH W COTPYAHUYECTBE
CO CBEpPCTHUKAaMH, JETbMH CTapIIero M MJAJALIero BO3pacTa, B3POCIBIMH B Tpolecce
o0Opa3oBaTenbHOM, OOLIECTBEHHO MOJE3HOM, y4eOHO-UCCIIEeI0BATENbCKOM, TBOPUYECKOM M APYrux
BUJIOB JI€ATEIHHOCTH.

8. CdopMHUPOBaHHOCTh IIEHHOCTH 3JI0POBOTO W 0€30MacHOr0 o0pasza JKHW3HH, YCBOCHHUE
NpaBUJ WHAMBUIYAIBHOTO M KOJJICKTUBHOTO O€30MacHOro TIOBEIECHUS B Ype3BBIYAMHBIX
CUTYallUsX, YIPOXKAIOIIUX >KU3HU M 370POBBIO JIIOJEH, MpaBWJI MOBEICHHUS HAa TPAHCIOPTE W Ha
Joporax.



9. ChopMupoBaHHOCTH OCHOB IKOJIOTHYECKON KYIbTYpPhI, COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO  DKOJIOTMYECKOTO MBILIUIEHUS, HAJIWYUE OIbITA HSKOJOTWYECKH OpPHUEHTHPOBAHHON
pedIIeKCUBHO-OIICHOYHOW U TPAKTHUYECKOH JEATETbHOCTH B )KU3HECHHBIX CUTYAIIHSIX.

10. Oco3HaHue 3HAUEHUS CEMbH B KH3HU YeJIOBeKa W OOIIECTBA, MPUHATHE IIEHHOCTH
CEMENHOM )XKU3HU, YBAXXUTEIHHOE U 3a00TIMBOE OTHOIICHUE K YWIEHAM CBOEH CEMbH.

11. Pa3BUTOCTh SCTETHMYECKOIO CO3HAHHSA Yepe3 OCBOCHHE XYAOXKECTBEHHOIO Haclemaus
HaposoB Poccuu ¥ Mupa, TBOPUECKOH ICSITEIBHOCTH 3CTETHYECKOrO XapakTepa (3CTeTHYeCKoe,
SMOILIMOHANBHO-IICHHOCTHOE BUJICHUE OKPYKAIOIIEro MHUPA; CIOCOOHOCTh K 3MOILMOHAIBHO-
LIEHHOCTHOMY OCBOEHHUIO MHUPA, CAMOBBIPAKEHHUIO).

MeTanpeaMeTHble pe3yJabTaThl 0CBOCHUA Y4eOHOro npeamera «Maremaruka. AJreopa.
I'eomeTpusi»:

MertarnpeqMeTHbIE pe3yNbTaThl BKJIIOYAIOT OCBOCHHbBIE OOYYAIOLIUMHCS MEXKIPEIMETHBIE
NOHATUS M  YHUBEpCaJbHBbIE  y4yeOHBIC  JCUCTBUS  (PETyISATHBHBIC, IO3HAaBATENbHBIC,
KOMMYHHUKaTHBHBIE).

MesknpeaMeTHbIe TOHATHSA

VYcnoBueM (HOpMUPOBaHHS MEXKIPEAMETHBIX TOHSATHHA,  TAaKWX, Kak CHCTeMa, (QakT,
3aKOHOMEPHOCTb, (DEHOMEH, aHallu3, CUHTE3 SBJSIETCS OBJIAZICHHE OOYYaroIIMMUCS OCHOBaMH
YUTATENILCKOM KOMITETCHIIUH, MPHOOPETEHNE HABBIKOB paboThl ¢ wWH(poOpMaruei, ydactue B
IpOeKTHOU JnesTenbHOCTH. Ha ypokax mno yueOHomy mnpenmery «MaremaTuka. Asredpa.
I'eomerpusi» OynmeT mpojokeHa paboTa Mo (GOPMHPOBAHUIO M PA3BUTHIO OCHOB YHMTATEIbCKOM
komnereHuu. OOydarolyecs OBJIAQACIOT YTEHUEM KaK CpEJICTBOM OCYLIECTBIEHHS CBOMX
JNAJbHEHWIINX IUIAHOB: MPOJOJDKEHHS 00pa3oBaHUsl U camMo00pa3oBaHUS, OCO3HAHHOIO
IUTAHUPOBAHMS CBOETO AKTYaJIbHOIO M NEPCHEKTHBHOI'O Kpyra YTEHHUs, B TOM YHCJE JOCYrOBOrO,
MOJITOTOBKH K TPYJAOBOM M COLMAIBHOW JAEATENLHOCTH. Y BBITYCKHUKOB OyaeT chopMHpOBaHa
NOTPeOHOCTh B CHCTEMATUYECKOM YTEHUM KaK CpEJICTBE IMO3HAHUS MHUpAa U ce0s B 3TOM MHUDE,
rapMOHU3AIIUN OTHOIICHUH YelloBeKa U 00IIecTBa, CO3AaHUU 00pa3a «ImoTpeOHOTo Oy IyIIeroy.

IIpu m3yuenun yuyeOHoro mpenmera «Martematuka. AnreOpa. I'eomerpus» obydarouiuecs
YCOBEPIICHCTBYIOT NPUOOPETEHHBIE HAa IEPBOM YpPOBHE HABBIKH PadoThl ¢ MHGpopmanued u
nonoyHAT uX. OHM cMoryr pa0oTaTh C TEKCTaMH, IpPeoOpa3oBBIBATH M HMHTEPIPETUPOBATH
COJIEp KaIlyocs B HUX UHPOPMAIIUIO, B TOM YHCJIE!

- CHUCTeMaTU3MpOBaTh, COINOCTAaBIIATH, AHAJIU3UPOBaTh, 0000LIATh W HHTEPHPETHPOBATH
MH(}OPMALINIO, COIEPHKALTYIOCS B TOTOBBIX MH()OPMAILIMOHHBIX 00BEKTAX;

- BBICATH IVIABHYIO M W30BITOYHYIO HMH(OPMAINIO, BBINOJHATH CMBICIOBOE CBEPTHIBAHHE
BbI/IEJICHHBIX (DaKTOB, MBICIIEH; MPEACTaBIATh UH(POPMALIMIO B CXKATOM ClIOBEeCHOU Gopme (B BHUE
IUTaHA WM TE3HCOB) U B HAIJIAJHO-CUMBOJIMUYECKOW (opme (B Buae Tabmul, rpa@uyeckux cXem H
IMarpaMm, KapT MOHITHN — KOHIENTYAJIbHBIX IUarpaMM, OMOPHBIX KOHCIIEKTOB);

- 3aIOJIHATH U JOMOJHATH TaOJIHIIBI, CXEMBbI, AMArPaMMbl, TEKCTHI.

B xone n3ydyenust yueOHoro npenmera «MartemaTtuka. Anredpa. ['eomerpusi» oOyudarommuecs
NpHOOpPeTYT ONBIT MNPOEKTHOH JesAITeIBHOCTHM Kak o0co0oil ¢opmbl yueOHOH paboTHI,
CHOCOOCTBYIOIIEH  BOCIMTAHUIO CAMOCTOATEIbHOCTH, WHHUIMATUBHOCTH, OTBETCTBEHHOCTH,
MOBBIIIEHUI0 MOTUBAIMM U 3(P(PEKTUBHOCTH YUeOHOH JAEATENbHOCTH, B XOJE pealu3aluu
HCXOJHOTO 3ambIcla Ha MPaKTUYECKOM YPOBHE OBIAJCIOT YMEHHEM BBIOMpATh aJeKBaTHBIE
CTOsIIIEH 3a/1aue Cpe/CTBA, IPUHUMATh PELICHMs, B TOM YHUCIE U B CUTYaIHsIX HEONpPeaeIeHHOCTH.
OnHu nosryyaT BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3pabOTKe HECKOJIbKHX BApUAHTOB PELICHHUH,
K ITOMCKY HECTaHJAPTHBIX PEIIeHUH, MOUCKY U OCYLIECTBICHUIO Hanboee MpueMIIeMOro petieHus.

B cootBercTtB ®I'OC OOO BBIAETSIOTCS TPU IPYMIIBl YHUBEPCATbHBIX YUEOHBIX 1EHCTBUA:
peryJsTUBHbIE, TO3HABATEIbHbIE, KOMMYHHKATHBHBIE.

PeryasituBubie YY /|

1. YMeHue caMOCTOSITENIbHO ONPEAENATh e 00y4eHus, CTaBUTh U (OPMYJIUPOBATH HOBBIE
3ajaud B yuebe M I03HABATEIbHON JEATENIbHOCTH, pa3BUBaThb MOTUBBI M MHTEPECHl CBOEH
M03HaBaTEIbHON JeSITeIbHOCTH. Obyyaromuiics CMOXKeT:



- QHAJIM3UPOBATH CYIIECTBYIOUINE U TNIAHUPOBATh OyAyIIre 00pa3oBaTeIbHbIE PE3YabTAThI,

- HICHTH(PUITUPOBATH COOCTBEHHBIC MTPOOJIEMBI M ONIPEACIIATH IIIaBHYIO TPOOJIEMY;

- BBLABMIaTb BEPCUM pELICHUs MpoOieMbl, (OPMYIHPOBATh TMIIOTE3bl, MPEABOCXMIIATH
KOHEUYHBIN pe3yibTar;

- CTaBUTh IEJb JEATEIbHOCTH HA OCHOBE OINPEAEICHHOM NpoOJeMbl U CYIIECTBYIOLIUX
BO3MOXKHOCTEIA;

- (dopMmynupoBaTh y4deOHble 3aJjaud Kak IIAru JOCTHKEHHs IIOCTAaBJICHHOM Lenu
NESITENIbHOCTH;

- 000CHOBBIBAaTh 1I€JIEBbIE OPUEHTHUPHI M IPUOPUTETHl CCbUIKAMU Ha LIEHHOCTH, yKa3blBas U
00OCHOBBIBAS JIOTHYECKYIO MIOCIEI0BATEIBHOCTD IIaroB.

2. YMeHHE CcaMOCTOSTENbHO IUIAHUPOBATh IYTH JOCTM)KEHHUS Lened, B TOM YHCIE
aJIbTEpHATHBHBIE, OCO3HAHHO BbIOMpaTh Hambojee 3(P(PEKTUBHBIE CIOCOOBI pEeUIeHHS Y4eOHBIX U
[03HaBaTEeNbHbIX 331a4. O0y4aroLUHiics CMOXKET:

- OIpeneisaTh HEOOXOIMMbIE ICHCTBHSI B COOTBETCTBUH C Y4eOHOW W IMO3HABATEIBHON
3a/la4ei U COCTABIIAThH AITOPUTM MX BBIIIOJIHECHMS,

- 00OCHOBBIBaTh M OCYIIECTBIATH BBIOOp HambOosee IPPEKTHBHBIX CIIOCOOOB pPEIICHHS
y4eOHBIX M M03HABaTEIbHbIX 33/1ay,

- OmpeAeisaTh/HAXOMUTh, B TOM YHUCIC W3 MPEAJIOKCHHBIX BapUAHTOB, YCJIOBUS IS
BBINOJIHEHUS YUeOHOH U NTo3HaBaTeNbHOM 3a/1a4H;

- BBICTpaMBaTh JKM3HCHHBIC IUIAHBI Ha KpPaTKOCpOuHOe Oyaymiee (3asBISATH ICNICBBIC
OpPMEHTHUPbI, CTABUTh AJEKBAaTHbIC UM 3aJlauydl U IpejasaraTb ACUCTBUS, yKa3blBas U 0OOCHOBBIBAs
JIOTMYECKYIO MOCIIEI0BATEIbHOCTD I1IAT0B);

- BBIOMpATh U3 NMPEAJIOKECHHBIX BAPUAHTOB U CAMOCTOSITEIIbHO UCKATh CPeJICTBA/peCcypehl 1Jis
peleHws 3a/1a4n/JOCTI)KEHUS 1IN,

- COCTaBIIAITh IUIAH PEIICHUS MPOOIIEeMbI (BBIMOTHEHHS IPOEKTA, IPOBEICHUS UCCIICIOBAHUS);

- ONpeAeNATh MOTEHUUAIbHbIE 3aTPYJHEHUS NpU PEUICHUM Y4eOHOH M I103HABaTEIbHOMN
3aJlauM ¥ HaXOJUTh CPEACTBA Ul UX YCTPAHEHUS;

- ONMCHIBaTh CBOM OMBIT, OQOPMIISS €ro JUIsl Mepeiayu IpYruM JIIOJSM B BHJIE TEXHOJIOTMU
pelIeHns PaKTUYECKHUX 3a]1a4 ONPEIEIIEHHOT0 Kilacca;

- IUVTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBHIYaIbHYIO 00pa30BaTeIbHYI0 TPACKTOPHIO.

3. YMeHHe COOTHOCHTH CBOM JEHCTBHS C IUIAHUPYEMBIMH pPE3YJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JEeATETbHOCTH B IpoOIecce JOCTHKEHMsS pe3ylbTaTa, ONpeNeisTh CHOCOOBI
NEeHCTBUM B paMKax NpEeUIOKEHHBIX YCIOBUN M TpeOOBaHM, KOPPEKTUPOBATH CBOU JEWUCTBUS B
COOTBETCTBHUM C U3MEHSIOIIEHCs cuTyaruei. O0yJarouiics CMOXKeT:

- OIpeneisTh COBMECTHO C TENaroroM W CBEPCTHUKAMU KpPUTEPUM IUIAHUPYEMBIX
Pe3yabTaTOB U KPUTEPHH OLIEHKH CBOEH ydeOHOMN JesITeIbHOCTH;

- cucreMatu3upoBath (B TOM 4HCIIC BBIOMpAaTh HMPUOPHUTETHBIC) KPUTEPHU IUIAHHPYEMBIX
PE3YJIBTAaTOB U OLICHKU CBOEH JNEATEIBHOCTH,

- oTOMpaTb HWHCTPYMEHTBHI JJsi OLEHUBAaHUSA CBOEH JEATEIbHOCTH, OCYLIECTBIISThH
CAMOKOHTPOJIb CBOEH JIESITEIbHOCTH B PAMKAX MPEUI0KEHHBIX YCIOBUH U TpeOOBaHMUIA;

- OIICHMBAaTh CBOIO JIEATEIbHOCTb, apryMEHTUPYSd NPUYUHBI JOCTHUKEHHUS WIM OTCYTCTBHS
IUIAHUPYEMOT'O PE3yJIbTaTa;

- HaXOJWTb JIOCTATOYHbIE CPEACTBA JJISl BHIOJHEHHUS Y4EOHBIX JAEUCTBUN B U3MEHSIOIIEHCS
CHUTYaIMH U/WIY TIPU OTCYTCTBUH TUIAHUPYEMOTO pe3yiIbTaTa;

- paboTasg MO CBOEMY IUIaHY, BHOCHTb KOPPEKTHBBI B TEKYIIYIO JAESITEIbHOCTh Ha OCHOBE
aHaJu3a  M3MEHEHMM  CUTyalMH JUIsl  TIOJIYYEHHs  3aIlUIaHUPOBAHHBIX  XapaKTEPUCTHK
MIPOJYKTa/pe3ynbTara;

- YCTaHaBIMBAaTh CBSI3b MEXAY IIOJYYEHHBIMM XapaKTEPUCTUKAMHM IPOJAYKTa H
XapaKTepUCTHUKaMU Ipoliecca JAESTeNbHOCTM M IO 3aBEpIICHUU JAESITEeIbHOCTHU IpeiJiararhb
M3MEHEHHE XapaKTEePUCTUK MpoIiecca i MOJyUYeHUs YAYyUIIEHHbIX XapaKTepUCTHK MPOAYKTa;

- CBEpATh CBOM JCUCTBUSA C LENbI0O U, NPU HEOOXOJUMOCTH, HCIPABIATH OLIMOKU
CaMOCTOSITENIbHO.



4. VYMeHHME OLIGHMBAaTh IPaBWJIBHOCTh BBINOJHEHHUS YueOHOH 3amayM, COOCTBEHHBIC
BO3MOKHOCTH €€ pemieHust. OOyJaromuiicss CMOXKET:

- ONIPENENATh KPUTEPUH MTPABUIBHOCTH (KOPPEKTHOCTH) BHIITOJHEHUS YUeOHOM 3a/1a4H;

- aHAIM3UPOBATh U OOOCHOBBIBATH MPHUMEHEHHE COOTBETCTBYIOIIETO WHCTPYMEHTapus IUis
BBITIOJTHEHUS yueOHOM 3a/1a4H;

- ¢cBOOOJ/IHO T0JIB30BaThHCS BHIPAOOTAHHBIMH KPUTEPUSMHU OLEHKH M CAMOOIICHKH, UCXOMS U3
LEeNTN ¥ UIMEIOIINXCS CPENICTB, pa3inyas pe3yabTaT U CHOCOOBI ICHCTBUIA;

- OLCHHMBATh MPOAYKT CBOCH JESATEIBHOCTH 10 33aJaHHBIM H/WIM CaMOCTOSTEIBHO
OIPEAETICHHBIM KPUTEPHSIM B COOTBETCTBHH C LIEJIBIO ICATEILHOCTH;

- 000CHOBBIBaTh JOCTHM)KMMOCTH LIEJIHM BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOHMX
BHYTPEHHHX PECYPCOB M JOCTYIHBIX BHEIIHUX PECYPCOB;

- (huKCcUpOBaTh M AHATTM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pPa30BaTEIbHBIX PE3yIbTaTOB.

5. Bnanenue ocHOBaMH CaMOKOHTPOJIS, CAMOOLIEHKH, IPUHATHS PEIICHUH U OCYIIECTBIICHUS
OCO3HAHHOTO BBIOOpA B yUeOHOH M MO3HABATENHHOU JAeATEIbHOCTH. OO0yJArONIHIICS CMOYXKET:

- HaOJIOIaTh M aHANIM3UPOBATh COOCTBECHHYIO YUEOHYIO M TO3HABATEJIBHYIO ACATEIBHOCTDh U
TESITeTbHOCTD JPYTrUX 00y4JaroImuXcsi B MPOIECCe B3aUMOIIPOBEPKH;

- COOTHOCHTBH pEalbHbIC M IUIAaHHPYEMbIe PE3yNlbTaThl MHIUBHIYaJIbHONH 00pa30BaTEIbHON
JESTeTBHOCTH U JIENaTh BHIBOJIBI,

- IPUHUMATh PEUICHUE B y4eOHOI CUTYalluu M HECTH 32 HETO OTBETCTBEHHOCTH;

- CAMOCTOSITETILHO ONPEIEISATh MPUYMHBI CBOETO yCIIeXa WM HeyCIlleXa U HaXOJIUTh CIIOCOOBI
BBIXOJIa U3 CUTYaIlUU HEYyCIIeXa;

- PETPOCHEKTHUBHO OINPEACIATh, KaKHe JICHCTBUS MO pPEIICHHIO YJ4eOHOW 3amaud WIN
nmapamMeTpbl 3THX JCHCTBUA MpHUBENM K TONYYCHHIO HWMEIOLIETOCsS TMPOAYKTa ydeOHOMN
NesITeIbHOCTH;

- JIGMOHCTPHPOBaTb MPUEMBl PETYISIUH TCUXO(PU3UOIOTUIECKHX/ SMOLMOHAIBHBIX
COCTOSIHMH s TocTiokeHus 3ddekra ycrokoenus (ycTpaHeHHs SMOIMOHAIBHON HAPSHKEHHOCTH),
spdexta BoccTaHOBICHHS (OCIAONEHUSI TPOSBICHUNH YTOMIICHHS), OJ(QQeKTa aKTUBU3ALNH
(TTOBBILICHHS ICUXO(PHU3HOIOTHUECKON PEaKTUBHOCTH).

ITo3naBaTeabublie YY /I

6. YMmeHue onpenensaTh MOHATUSA, CO3JaBaThb OOOOIEHUS, YCTaHABIMBATh AaHAJIOTHH,
KJIacCu(UIIMPOBATh, CAaMOCTOSITETILHO BBIOMPATh OCHOBAaHUS W KPUTEPUU [UISA KIACCHU(PUKAIIH,
yCTaHaB/IMBaTh  MPUUYMHHO-CIEJCTBEHHBIE  CBSI3U, CTPOUTH  JIOTUYECKOE  pacCYXICHHE,
YMO3aKJIl0YeHUe (MHIYKTUBHOE, NCIyKTUBHOE, [0 aHAJIOTMM) WU JeJaTh BBIBOJIBI. OOyuaromuiics
CMOJXET:

- MOAOMPATH CIIOBA, COMOJYMHEHHBIC KIFOYEBOMY CIIOBY, OIPENENSIONINE €T0 MPH3HAKH H
CBOMCTBA;

- BBICTPAWBaTh JIOTHYECKYIO IIETIOYKY, COCTOSIIYIO M3 KIFOYEBOTO CIIOBA M COMOTYMHEHHBIX
€My CJIOB;

BBIJICNIATh OOIIMK MPU3HAK JABYX WJIM HECKOJBKUX MPEIMETOB WU SIBICHUH U OOBSCHATH UX
CXOJICTBO;

- O0OBEIMHSTH MPEIMETHl U SBJICHUS B TPYMIBI IO ONPEACICHHBIM IPU3HAKaM, CPaBHUBATD,
KJaccu(uIupoBaTh U 00001AaTh (PAKTHI U SBICHHUS;

- BBIJICJISTH SIBJICHHUE U3 OOIIETo psijia IPYTUX SBICHHH,

- ONpeAessTh OOCTOATENbCTBA, KOTOpBIE MPEAIIECTBOBAIN BO3HHUKHOBEHUIO CBSI3U MEXIY
SBIICHUSIMHA, W3 OTHX OOCTOSITENBCTB BBIACIATH OIPEICISIONINE, CIOCOOHBIE OBITh TPUIMHON
JTaHHOTO SIBIICHHUS, BEISIBIISITH IPUYMHBI M CIIC/ICTBHS SIBJIICHUIA;

- CTPOUTH pacCyXICHHE OT OOMIMX 3aKOHOMEPHOCTEW K YACTHBIM SIBJICHUSM U OT YaCTHBIX
SBJICHUH K OOLIMM 3aKOHOMEPHOCTSM;

- CTPOWTBH PacCyKII€HHE Ha OCHOBE CPaBHEHHUsS NPEJAMETOB W SIBICHUH, BBIICISS TPU 3TOM
oO1re MpU3HaKK;

- U3JIaraTh MOJYYCHHYIO0 HH(POPMALIMIO, HHTEPIIPETUPYS €€ B KOHTEKCTE peraeMoi 3a1a4H;

- CaMOCTOSITETIbHO YKa3bIBaTh Ha WH(MOPMAIHIO, HY)KAAIOIIYIOCS B TIPOBEpPKE, Mpeiarath u



MPUMEHSTH CIIOCOO MPOBEPKU JOCTOBEPHOCTU MH(POPMALINHY,

- BepOaIn30BaTh SMOLIMOHAILHOE BIEUATIIEHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;

- OOBSICHATH SBJICHHS, TIPOLIECCHI, CBSI3M M OTHOIIEHUS, BBIABIISIEMBIC B X0/1¢ TO3HABATEIBHOM
U HCCIENOBATENbCKOM JIEATENIBHOCTH  (MPUBOJUTH OOBSICHEHHE C H3MEHEHHEM (OpMbl
MPEJCTaBICHUS; OOBICHSTD, ICTAM3UPYS UK 0000111as1; OOBACHATH C 3aJJaHHOM TOUKU 3pEHUsA);

- BBIIBJISITh U HA3bIBATh MPUYMHBI COOBITHS, SIBJICHUS, B TOM YHCIIC BO3MOXHBIE / HanboJee
BEpOSITHBIE MPUYUHBI, BO3MOXHBIE IOCICACTBUS 33aJaHHOH NPUYHHBI, CAMOCTOSTEIHHO
OCYILECTBIISAS IPUUYNHHO-CIIEJCTBEHHBIN aHAIIN3,

- JIeNiaTh BBIBOJ Ha OCHOBE KPHUTHYECKOTO aHAIM3a Pa3HBIX TOYEK 3PEHHs, MOATBEPKAATh
BBIBOJ] COOCTBEHHOM apryMeHTallel WX CaMOCTOSATENILHO MOJy4YCHHBIMH JaHHBIMH.

7. YMeHue co3aaBarh, IPUMEHATh U MPE0OPa30BbIBATh 3HAKU M CUMBOJIBI, MOJICIIH U CXEMBI
IUIs pelleHns: y4eOHBIX U [T03HaBaTeNbHbIX 3a1a4. O0yJarouiicss CMOXKeT:

- 0003Ha4YaTh CHMBOJIOM U 3HAKOM IMPEIMET H/WIH SBICHHE;

- ONPEENIATH JIOTHYESCKUE CBS3U MEX/y IpeIMeTaMy U/UiTH sIBJICHUSIMH, 0003HAYaTh JaHHbIC
JIOTUYECKHE CBSI3U C [IOMOILBIO 3HAKOB B CXEME;

- c0o3/1aBaTh aOCTPAKTHBIA WM PEaTbHbI 00pa3 MpenIMeTa U/ SBJICHUS;

- CTPOHTH MOJICIIb/CXEMY Ha OCHOBE YCJIOBHIA 3a/1a4 U/WITH CIIOCO0A e PELICHHS;

- co3gaBaTh BepOaJbHBIC, BEIIECTBEHHbIE M HH(MOPMALMOHHBIE MOJEIH C BBIICICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa Uil OINpeNeleHuss crocolda pelieHus 3a7ayd B
COOTBETCTBUU C CUTYalIHEH;

- NpeoOpa3oBbIBaTh MOJEIU C LEIbI0 BBIABICHHUS OOLIMX 3aKOHOB, OINPEAEISIOMUX
MPEAMETHYIO 00J1acTh;

- IEPEBOJUTH CIIOKHYIO TI0 COCTaBY (MHOT0OACIEKTHYIO) HH(POPMALMIO U3 rpauuecKoro Win
(dhopManr30BaHHOTO (CUMBOJILHOTO) MIPEJICTABICHHS B TEKCTOBOE, U HA000POT;

- CTPOUTb CXEMY, AITOPUTM JEHCTBUSA, UCHPABIATh WM BOCCTAaHABIMBATH HEU3BECTHBIN
paHee aJrTOPUTM Ha OCHOBE UMEIONIETOCS 3HAaHUS 00 00BEKTE, K KOTOPOMY IMIPUMEHSIETCS aITOPHTM;

- CTPOHTH JIOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTUBHOTO;

- aHaIM3MPOBATH/Pe(IEKCUPOBATh ONBIT Pa3pabOTKH M pean3alud y4eOHOIro NpOeKTa,
UCCIIEIOBaHUs (TEOPETUYECKOr0, S3MIMPUYECKOr0) HAa OCHOBE MPEUIOKEHHONM MpoOIeMHOM
CUTYallUH, IOCTABJICHHON LI€IM W/WIIM 33aJJaHHBIX KPUTEPUEB OLIEHKHU MPOJIYKTa/pe3yibTara.

8. CMmbIciioBoe uteHune. O0yJaronuiicss CMOXeT:

- HaXoIuThb B TekcTe Tpedyemyro HHpOpManuio (B COOTBETCTBUM C IENsMH CBOEH
JeSITeIbHOCTH);

- OpHMEHTHpPOBAaTbCAd B COAEPKAHUM TEKCTa, IOHMMAaTh IEJOCTHBIH CMBICI TEKCTa,
CTPYKTYpHUPOBATh TEKCT;

- YyCTaHaBJIMBATh B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITUH, SBICHUIA, POLIECCOB;

- PE3IOMHPOBATh IJIaBHYIO UJICI0 TEKCTA;

- NpeoOpa3oBBIBATH TEKCT, «IEPEBOAS» €ro B JPYI'YH0 MOJAIbHOCTb, MHTEPIPETHPOBATH
TEKCT  (XYIOXKECTBCHHBIH W  HEXYIOXKCCTBEHHBI —  Y4eOHBI, HAayYHO-TIOMYJSPHBIH,
uHPOPMAIMOHHBIH, TeKcT non-fiction);

- KpUTHYECKH OIEHUBATH COAEpPKaHUE U (hOPMY TEKCTa.

9. ®opMupoBaHME U PA3BUTHE 3KOJIOTMYECKOTO MBIIUICHHUS, YMEHHE IPHUMEHATh €ro B
M03HABATENbHON, KOMMYHUKATUBHON, COIMAIIbHON NMpaKTUKEe U MPO(eCcCHOHATHLHOW OpHEHTAIHH.
OOy4Jaromuics CMOXKET:

- OIIPENIENSITh CBOE OTHOILIEHHE K TPUPOIHOM cpeie;

- aHaIM3MPOBATh BIHMSIHHUE OHKOJOTHYECKUX (PAKTOPOB Ha cpeay OOHMTaHUS HKHUBBIX
OpPTaHU3MOB;

- IPOBOJIUTH NPUUMHHBIN U BEPOSTHOCTHBIN aHAIN3 SKOJIOTUYECKUX CUTYaAIUi;

- TIPOTHO3MPOBATH U3MEHEHUS CUTYAIlH NIPU CMEHE JACWCTBUS OJHOTO (haKTopa Ha JeHCTBUE
apyroro ¢akropa;

- PacIpoCTpPaHATh HKOJOTHUYECKUE 3HAHUS M YyJacTBOBATh B MPAKTUYECKHX JIEJIax IO 3aIIUTe
OKpY>Karollen Cpeibl;



- BbIpaXaTb CBOE OTHOILUEHHWE K IPHUPOJAE YEpPE3 PUCYHKH, COUMHEHUS, MOJEIH, IIPOECKTHHIE
paboTHI.

10. Pa3BuTHe MOTHBALMU K OBJIAJICHUIO KYJIBTYpOH aKTMBHOI'O MCIOJb30BaHUS CllOBapeill u
JPYTUX IOUCKOBBIX cucTeM. OOyUarouicss CMOXKET:

- ONpeAEeATh He0OXOAUMBIE KIIFOUEBbIE TOMCKOBBIE CII0BA U 3aIIPOCHI;

- OCYLIECTBJIATH B3aUMOJIEHCTBUE C AIEKTPOHHBIMU [TIOMCKOBBIMU CUCTEMAMM, CIIOBAPSIMU;

- (OpMHPOBATH MHOKECTBEHHYIO BBIOOPKY M3 IMOMCKOBBIX MCTOUHUKOB AJIs1 00BEKTUBU3ALUN
PE3YJIbTAaTOB IOUCKA;

- COOTHOCHTD ITOJTYYE€HHBIE PE3YJIbTAThI IOMCKA CO CBOEH J1EATEIBHOCTBIO.

KommyHukatuBubie YY /|

11. Ymenue opraHu3oBbIBaTh Y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JAEATEIBHOCTH C
YUUTENEM U CBEPCTHUKaMH, paboTaTh MHAMBUAYAJIBHO M B IpYIIE: HAXOAUTh oOllee peleHue U
paspemath KOH()IUKTH HA OCHOBE COTJIACOBAHMS TMO3ULMH U ydeTa MHTEPECOB; (HOpMyITUpOBaTh,
apryMEHTHPOBATh M OTCTauBaTh cBOe MHEHHE. OOyUalOMMNACs CMOXKET:

- OIIPEIENATh BO3MOXKHBIE POJIM B COBMECTHOM ACSITEILHOCTH;

- UTPATh OMPEJECIIEHHYIO POJIb B COBMECTHOM JESITEIbHOCTH;

- IPUHUMATh MNO3MILMI0 COOECEeAHMKA, TTOHUMAs MO3ULMIO JPYroro, pas3iuyaTh B €ro peuu:
MHEHUE (TOUKY 3peHUs), 10Ka3aTeNbCTBO (apryMEHThI), (aKThl; TUIIOTE3bl, AKCUOMBI, TEOPUH;

- OHpeiensTb CBOM JACUCTBUS M JIGHCTBHs MapTHEpa, KOTOPbIE CIIOCOOCTBOBAIN WIIH
MPEMSTCTBOBAIN MPOAYKTUBHON KOMMYHHUKAIUY;

- CTPOMTD MTO3UTHUBHBIE OTHOILIEHHS B IIpoliecce yueOHOW U MO3HABATENbHOM JesITeIbHOCTH;

- KOPpPEKTHO U apryMEHTHPOBAaHHO OTCTaMBaTh CBOKO TOUKY 3pEHHUs, B JUCKYCCUU YMETh
BBIJIBUTaTh  KOHTPAPryMEHTbI, mepedpasupoBaTh CBOK  MbICHb  (BIaJCHHE MEXaHH3MOM
SKBUBAJICHTHBIX 3aMEH);

- KpUTHUYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM IIpU3HABaTh
OIHUOOYHOCTh CBOETO0 MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

- Ipe/y1araTh aJIbTEPHATUBHOE pelIeHUe B KOH(MIMKTHON CUTYaIUH;

- BBIJICJIATH OONIYIO TOUKY 3PEHHUS B IUCKYCCHU,

- IOTOBApUBAThCs O MpaBUIIaX U BOIPOCAxX AJIsi OOCYKJICHHS B COOTBETCTBHH C MTOCTABICHHOMN
repeJ rpyInou 3aaa4yen;

- OpraHu30BBIBaTh YueOHOE B3aMMOJEHCTBHE B TIpymne (OmpeAesnsTh oOuue ey,
pacnpenensaTh poju, J0roBapuBaThbes Apyr ¢ APYroM U T. 1.);

- YCTpaHATh B paMKax Juajora pas3pblBBl B KOMMYHHKAIMM, OOYCIIOBJIEHHBIE
HEMOHMMAaHHUEM/HETIPUATHEM CO CTOPOHBI cOOeCceHIKA 3a1a4ul, (POPMBI HJIU COJEPKaHUS AUAJIOra.

12. YMmeHue OCO3HAHHO UCIOJNB30BaTh pEUEBbIE CPEACTBA B COOTBETCTBUM C 3ajaueit
KOMMYHHUKAIUU JJI BBIPAKEHUS CBOMX UYYBCTB, MbBICIEH M MOTPEOHOCTEW JUIsl TUIAHUPOBAHUS U
pPETYJIALIMA CBOEH JAEATEIBHOCTH; BIIAJCHUE YCTHOW M IMCBMEHHOM pEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOM peubto. OOyJaronuiicst CMOXKeT:

- OTpeAEeNATh 33/Jauy KOMMYHUKALMU U B COOTBETCTBUU C HEil 0OTOMPATh peueBble CPE/ICTBA;

- oTOMpaTh M HCIMOJB30BATh PEUYEBBIE CPEACTBA B IPOLECCE KOMMYHUKAIMU C APYrUMHU
JIOABMH (MANor B ape, B MaJIOi rpymme u T. 11.);

- MpPeACTaBIsATh B YCTHOM WJIM NHCHbMEHHOM (opMe pa3BepHYTHIM IJaH COOCTBEHHOM
JESITENIbHOCTH;

- co0II0AaTh HOPMBI MMYOJIMYHOM peUH, PErJIaMEHT B MOHOJIOT€ U JUCKYCCUU B COOTBETCTBUU
C KOMMYHUKATUBHOW 3aJ1a4el;

- BBICKa3bIBaTh U OOOCHOBBIBATh MHEHHE (CY)KICHHE) W 3alpalliBaTh MHEHHE MapTHepa B
pamMKax JMajora;

- IPUHUMATD PEIICHHE B XO/I€ IMajora U COTJacoBhIBaTh €ro ¢ cOO0ECEeTHIKOM;

- CO3/aBaThb NHCBMEHHBIE «KJIMIIMPOBAHHBIE» U OPUTMHAJIBHBIE TEKCTHI C MCIOJIb30BAHUEM
HEO0OXOJIMMBIX PEUYEBBIX CPEJICTB;

- WCIOJIb30BaTh BepOalbHBIC CpeicTBa (CpPelCTBa JIOTMYECKOW CBSI3U) ISl BBIICICHHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIICHHS,



-UCII0JIb30BaTh HeBepOabHbIC CpeacTBa Wi HarJisiIHbIe MaTepuasbl,
IIOJIrOTOBJIEHHbIE/OTOOPAaHHBIE MO/ PYKOBOJCTBOM YUHTEIS;

- JieJIaTh OLEHOYHBIM BBIBOJ O JOCTH)KEHUM LEIM KOMMYHUKALUHA HETOCPEICTBEHHO IOCIE
3aBEpUIEHHS] KOMMYHUKAaTHBHOI'O KOHTaKTa U 0OOCHOBBIBATh €TO0.

13. dopmupoBaHue M  pa3BUTHE KOMIIETEHTHOCTM B  OOJIACTM  HCIOJIb30BAHUSA
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHosorui (mamee — MKT), mMoTuBanmum K OBIAICHUIO
KYJIBTYPOH aKTUBHOTO MOJIb30BaHUs CIOBAPSIMU U JPYTUMU IOUCKOBBIMU CUCTEMAMH.

OOy4JaroImuics CMOXKET:

- LIEJICHANPABJIEHHO UCKaTh U MCII0JIb30BaTh MH(POPMALIMOHHbIE PECYPCHI, HEOOXOAUMBbIE IS
pemieHust y4eOHbIX M TpakTHUeCKuX 3amad ¢ nomombio cpenctB MKT, crnoBapeit m apyrux
ITOMCKOBBIX CHCTEM;

- BBIOMpATh, CTPOUTH M UCIIOJIb30BATh AJICKBATHYIO HH(POPMALIMOHHYIO MOJEIb Ul Mepeaadn
CBOUX MBICIIEH CPEJCTBAMU €CTECTBEHHBIX U (DOPMAIBHBIX S3bIKOB B COOTBETCTBUHU C YCIOBUSAMHU
KOMMYHHUKaIWH,

- BBLIENATh MH(QOPMALMOHHBIA acleKT 3aJayd, OIEepUpOBaTh IAHHBIMHU, HCIIOJIB30BaTh
MOJEJIb PEUICHUS 3a/1a4U;

- HCHOJb30BaTh KOMIIBIOTEPHBbIE TEXHOJOIMM (BKJIIOYash BBIOOP aJIeKBATHBIX 3ajaye
MHCTPYMEHTAJIBHBIX ~ MIPOrpaMMHO-alllIapaTHbIX  CPEACTB U CEPBUCOB)  JUIsl  pEILEHUs
MH(POPMALIMOHHBIX 1 KOMMYHUKALIMOHHBIX YU€OHBIX 33/a4, B TOM YHUCJIE: BBIYMCICHUE, HAIMCaHHUE
MHUCeM, COUMHEHUH, TI0KIIAJI0B, pedepaToB, co3gaHue Mpe3eHTalui U 1p.;

- HCHOJIB30BAaTh UHPOPMALIUIO C YUETOM 3TUYECKHX U NIPABOBBIX HOPM;

- co3J1aBaTh MH(OPMALIMOHHBIE PECYPCHI PA3HOTO THUIA U JUIS Pa3HBIX ayAUTOPH, COOII01aTh
MH(GOPMALMOHHYIO TUTHEHY U NpaBHia MHPOPMALIMOHHOM 0€3011acHOCTH.

IIpeameTHbIe pe3yabTaThl OCBOeHHsI yuedoHoro mpeamera «Marematuka» (5-6 kiaccsr)
BoimyckHHK HayuuTcesi B 5-6 Kuaccax (Juid MCIIONB30BaHUS B TOBCEJHEBHOW JKU3HH M
o0ecrie4eHns BO3MOXXHOCTH YCIICIITHOTO MPOIODKEHUST 00pa3oBaHus Ha 0a30BOM ypOBHE)

L4 OHepI/IpOBaTB Ha 0a30BOM YPOBHC IIOHATHUAMHU: MHOXCECTBO, J3JICMCHT MHOXCECTBA,
MMOAMHOXKECTBO, ITPUHAAJICIKHOCTD,

L4 3a1aBaTb MHOXKECTBA MEPCUYNUCIICHUEM UX DJICMCHTOB,

L4 HaXOJUThb IMEPECCUCHUE, 06T)CI[I/IHGHI/IG, IIOAMHO>XKECTBO B HpOCTefIHII/IX CUTyallusX.

B noBceaHeBHOM JKM3HHM U NIPH U3YYEHUH JPYTHUX NPEeIMETOB:
®  pacro3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUSI.

Yucaa
o OnepupoBarh Ha 0a30BOM YypOBHE TMOHATHSIMH: HATypallbHOE YHCIIO, IEI0e YHCIIO,
OOBIKHOBEHHAsI P00k, NECATUUHAS JPOOh, CMEIIAHHOE YHCII0, PAIIMOHAIBHOE YHCIIO;
o HCIIOJB30BAaTh CBOMCTBA YHCEN M IIpaBUja JCHCTBUN C palMOHAIBHBIMM YHCIAMH IIPH
BBITTOJHEHUH BBIYUCIICHUIT;
° WCIOJIb30BaTh TpH3HAKK nenumoctd Ha 2, 5, 3, 9, 10 npu BEIOTHEHUM BBIYMCICHUN H
pEIICHNUN HECIOXKHBIX 33134,
o BBITIONTHSATH OKPYTJICHHE PAIlMOHATLHBIX YMCENT B COOTBETCTBUU C MPABUIIAMH,
o CpPaBHHMBATh PAIlMOHATHHBIC YHCIIA.
B noBceaHeBHOM KU3HM U MPU U3YyYeHUH JPYTUX MPEAMETOB:
o OIICHUBATH PE3YJbTAThl BEIYUCICHUH IPU PEIICHUH MTPAKTUICCKUX 33]1aY;
o BBITIOJTHATH CPAaBHEHUE YHCEN B PEATBHBIX CUTYAIIHSX;
o COCTaBJISTh UMCIIOBHIE BBIPAKEHUS MPU PEIICHUU MPAKTUYECKUX 3a/ad U 3aJad U3 JPYTux

y4eOHBIX TPEAMETOB.
CraTucTHKA ¥ TeopHsi BepOSTHOCTEl

o [IpencraBnsaTh JaHHbBIE B BUJE TaOIUIL, JUArpamMM,

o YUTaTh HH(OPMALINIO, IPEICTABICHHYIO B BUJIE TaOIUIIbI, AUATPAMMBI.
TexkcroBbIe 3ag1aun



® PemraTe HecIOKHBIE CIOKETHEIC 3aa4i pa3HbIX THUIIOB HAa BCC apI/I(i)MeTI/I‘IeCKI/IC ,Z[GﬁCTBHfI;

o CTPOUTHh MOJENb YCIOBHS 3a1aud (B BUAE TaOJMIIBI, CXEMbI, PHCYHKa), B KOTOPOIl JaHBI
3HAYEHM IBYX U3 TPEX B3aUMOCBA3aHHBIX BEJIMUUH, C LEJIbIO [TIOMCKA PEIICHUS 3a1a4H;

o OCYILIECTBIATh CIIOCOO IMOMCKA pELICHMs 3aJadd, B KOTOPOM pacCYXJEHUE CTPOUTCS OT
yCIIOBHA K TPEOOBAaHUIO WIIN OT TPEOOBAHUS K YCIIOBHIO;

o COCTAaBJIATH IUIAH PELICHUSA 3a/1a4H;

o BBIJICJISATH 3TAllbl PEILICHUS 3aa4H;

o MHTEPIPETUPOBATh BBIYUCIUTEIBHBIE PE3YylbTaTbl B 3aJaye, HCCIEAOBaTh IOJYy4YEHHOE
pelieHue 3a1a4u;

o 3HATh pa3IMuue CKOPOCTeH 00BEKTA B CTOSTUEH BOJIE, IPOTUB TEUCHHUS U 110 TEUEHUIO PEKH;

o peuaTh 3aja4d Ha HaXO0XKJACHUE YaCTH YUCIIA U YUCJIa 110 €ro 4acTH,

o pemars 3aJa4d pa3HbIX THIIOB (Ha pa0dOTy, HAa MOKYIKH, HAa JIBU)KEHHE), CBSA3BIBAIOLINX TPH
BEJIMYUHBI, BBIIEIATh 3TH BEJIMYUHBI U OTHOLIECHUSA MEXIY HUMH;

o HaxOIWTh IPOLIEHT OT 4YHUCIA, YHUCJIO II0 MPOLEHTY OT HEro, HaXOIWUTh IIPOLIEHTHOE

OTHOIICHHUEC [BYX 4YHCCJI, HAXOAUTb MNPOUCHTHOC CHUKCHHUC WJIN MPOLHCHTHOC IIOBBIIICHUC
BCIINYHHBI,

° penaTh HECIOXKHBIE JIOTHYECKUE 33/1a4l METOJIOM PacCyKICHUH.
B noBceHeBHOI KU3HHM U NPU U3YyYeHUH JPYTUX NPeAMETOB:
. BBIJIBUTATh TUIIOTE3bl O BO3MOXKHBIX IMPEAEIbHBIX 3HAYCHHUSX MCKOMBIX BEJIMYMH B 3a/1aue

(menaTh NPUKUIKY)

Harnsinaasi reomerpus

I'eomerpuueckue Gpurypbi
o OnepupoBarb Ha 0a30BOM YpOBHE MOHATUSIMH. (QUTypa, TOYKA, OTPE3OK, MpsimMasi, Jyd,
JIOMaHasi, yroji, MHOTOYrOJIbHUK, TPEYrOJbHUK M YETBIPEXYTOJIbHHK, MPSIMOYTOJbHUK W KBaJpar,
OKPYXKHOCTh M KpYT, NpPSMOYrOJIbHBIA Mapajenenunen, kKyo, map. M3o0paxkars wuzydaemblie
GuUrypsl OT PyKH U C IOMOIIBIO JIMHEUKH U TUPKYJIS.

B noBceHeBHOI KU3HN U IPH U3YyYeHHUH APYTUX NPeIMETOB:
®  pemaTh NPaAKTHUYECKUE 33]]a4H C IPUMEHEHHEM MPOCTEHIITNX CBOUCTB QUTYP.
HN3Mepenus 1 BBIYUCTICHUS

o BBIIIOJIHATh U3MEPEHUE JUIUH, PACCTOSHUM, BEJIMYUH YIJIOB, C IIOMOILIBIO HHCTPYMEHTOB IS
U3MEPEHUH IJIUH U YIJIOB;
L BBIYUCIIATH IJIOMAAN NPAMOYT'OJIbHUKOB.

B noBceaHeBHOM KU3HU U IPH U3YyYEHHUH APYIUX NPeIMETOB:
o BBIYUCIIATH  PACCTOSHUSA HAa MECTHOCTM B  CTAaHAAPTHBIX  CHUTyalHMsX, IUIOLIAAH
MIPSAMOYTOJIBHUKOB;
o BBINOJIHAT MPOCTEHIINE MOCTPOCHUS U U3MEPEHHsI HA MECTHOCTH, HEOOXOJUMBIE B pealbHOU
KH3HHU.

Hcropust MaTeMaTUKHU
o ONMUCBLIBATh OTACIBHBIC BBIAAIOLIUECS pE3yJAbTaThl, IIOJYYCHHbIE B XOJ€ pa3BUTHUA
MaTE€MaTHUKU KaK HayKH,
® 3HATb MPUMCPBI MATCMATHUYCCKUX OTKpBITI/Iﬁ N HUX aBTOPOB, B CBA3U C OTE€UYECTBEHHON M

BCEMHUPHON NCTOPHEM.
BbINyCKHUK MOJYYUT BO3MOKHOCTHh HayuMThcl B 5-6 kiaccax (i obOecnieueHUs
BO3MOXKHOCTH YCIIEIITHOTO MPOIOJKEHUS 00pa30BaHus Ha 6a30BOM U yri1yOJI€HHOM YPOBHSIX)
DJIeMEHTBI TEOPUH MHOKECTB M MATEMATHYECKOMN JIOTUKH

L4 Onepupoeamb NOHRAMUAMU.  MHOIHCECMEBO, XAPAKMEPUCMUKU  MHOJCecmea, djl1emMeHm
MHOJCecmea, nycmoe, KOHe4Hoe U beckoneunoe MHOIHCECNIBO, I’lOdMHOJfC€CWl60, I’lpuHanle.?fCHOCH’lb,
L4 onpedeﬂﬂmb I’lpuHCl()]le.?fCHOCmb JJleMenma MHOoaIHcecme) , 0Oveounenurw u nepece4eruro

MHOJICECMS;, 3a0A8AMb MHOICECMEO C NOMOWbIO NEPEUUCTEHUs. INEMEHMOE, CTI0BECHO20 ONUCAHUS.
B noBcenHeBHOM KU3HM U NIPU U3YyYEHHUH APYTUX NPeIMETOB:
o PACnoO3HABAMb JIO2UHECKU HEKOPPEKMHbIE 6blCKA3bIEANHU,



° CMpOUmMs YenouKky YMOo3aKio4eHull Had OCHO8e UCNOIb308AHUSL NPABUTL IOCUKU.

Yucna
° Onepuposamsb NOHAMUAMU: HAMYPATbHOE YUCLO, MHONCECMBO HAMYPAIbHBIX YUCEe], yenoe
YUCTIO, MHOJICECMBO YENblX HUcCel, 0ObIKHOBEeHHAsE 0podb, decamuunas 0podb, CMeulanHHoe Yucio,
PAYUOHANbHOE YUCTO, MHONCECMBO DAYUOHATbHLIX HUCEN, 2e0OMEempPUdecKds UHmepnpemayus
HAmMypaibHbIX, YeavlX, PAYUOHAIbHBLX,

o NOHUMAMb U 00BACHAMb CMBICA NOZUYUOHHOU 3ANUCU HAMYPAILHO20 YUCIA,
o 8bINOIHAMb  GbIYUCTEHUSA, 6 MOM UYUCIe C UCHOAb308AHUEM NPUEMOE PAYUOHATbHBIX
8bIYUCIeHUL, 0OOCHOBLIBAMb ANICOPUMMBL BbINOJIHEHUS. OeUCMBULL
° ucnoavzosams npusHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsr u npouszsedenus
yycen NPU BbINOJHEHUU BLIYUCTIEHUL U PeleHUU 3a0ay, 000CHO8bI8AMb NPUSHAKU 0eTUMOCIU;
o 8bINOIHAMb OKPY2leHUe PAYUOHAIbHBIX YUCeN ¢ 3A0AHHOU MOYHOCbIO;
o VYNOPA00UUBAMb YUCLA, 3ANUCAHHBIE 8 8UOE 0ObIKHOBEHHBIX U QeCAMUYHBIX Opobell,
o naxooumes HO/[ u HOK uucen u ucnoivs306ams ux npu peuwieHuu 3a0d,.
. onepuposamv NOHAMuUEM MoOYib YUCIA, 2eOMEMPULECKas UHMepnpemayus Mooy Yucia.
B noBceHeBHOI KU3HHM U NPHU U3YyYeHUH IPYTUX NPeAMETOB:
. NPUMEHAMb NPAsUNA NPUOTUINCEHHBIX BLIYUCIEHUL NPU peueHUuu NPaKkmudeckux 3aoad u
peweHuu 3a0a4 Opyaux y4eOHvIX npeomemos;
. 8bINOIHAMb CPAGHEHUE PE3YIbMAMO8 GblUUCIEHU NPU PeUleHUY NPAKMUYECKUx 3a0a4, 8 mom
yucie NPUOIUNCEHHBIX BbIYUCTICHULL,
. COCMAaBAMb YUCTI08blE BbIPANCEHUS. U OYCHUBAMb UX 3HAYCHUS NPU PeuleHUU NPAKmu4ecKux

3a0ay u 3a0a4 U3z Opy2ux yueOHvlX npeomMemos.

YpaBHeHNs 1 HEPABEHCTBA
o Onepuposams NOHAMUAMU. PAGEHCMEBO, YUCTI080€ PABEHCBO, YPABHEHUE, KOPEHb VPABHEHUS,
peulerue ypasHeHus, Yucio8oe HepaseHcmao.

CTaTuCTHKA M TeOpHs BEPOATHOCTE

J Onepuposéamv noHAmuAMU: CcmMoabuYamvle U Kpyeosble Ouazpammvl, maobauyvl OAHHBIX,
cpeoHee apugmemuieckoe,
J uzenekamy, uHgopmayuio, TPEICTaBICHHYIO B TAOINIIAX, HA JUarpaMMax;
J cocmasnAames maoauybl, CMpoums OUASPAMMbL HA OCHOBE OAHHDBIX.
B noBcegHeBHOI KM3HM ¥ IPU U3YYEeHUH IPYIUX MPeIMeTOB:
. u361eKamov, UHMeEPNPemuposams U npeoobpasoevieams uH@opmayuro, NPEACTABICHHYIO B

Tab/IUIIaX ¥ Ha JUarpammax, OTpa)karoll[yl0 CBOWCTBAa U XapaKTEPUCTUKHU pealbHBIX MPOIECCOB H
SIBJICHUI.

TekcToBble 3a1a49H
° Pewams npocmule u cnodxcHvle 3a0auu pasHvlx Munog, a makxdce 3a0adu NOBbIUEHHOU
mpyoHOCmu,
° UCNONIb306AMb  PA3HbIE KPAmMKUe 3aNUCU KAK MOOelU MeKCMO8 CLONCHbIX 3a0ad OJis
NOCMPOEHUsL NOUCKOBOLL CXeMbl U pelueHus 3a0ay;
° 3HaMb U NPUMEHAMb 006a cnocoba noucka pewenus 3a0ay (om mpedosanus K yciosuro u om
VCI08USL K mMpeDOo8aHuUI0);
° MOOeNUPOB8amsv paccylicOeHUs npu NOUCKe peulenus 3a0ay ¢ NOMOWbio epagh-cxemol,

° 8b10€IAMb IMANbLL PeULeHUsL 3A0aUU U COOEPHCAHUE KAHCO020 dDMAand,

o UHMeEPNPemuposams GblYUCTUMENbHbIe Pe3YIbmamyvl 6 3adade, Uccie008ams HOLYYEeHHOe
peuterue 3a0a4u;

° AHATUZUPOBAMb  BCEBO3MOJNCHBLE CUMYAYUU B3AUMHO20 PACHOJIONCEHUsT 08YX 00beKmos u

UBMEHEHUe UX XaAPaAKMEePUCMUK NPU COBMECMHOM Osudicehuu (CKopocms, 8pemst, paccmosiHue) npu
peutleHuy 3a0a4 Ha O0sudiceHue 08yxX 00beKmo8 KaK 6 O0OHOM, MaK U 6 NPOMUBONONONCHBIX
HanpaeieHusIx;

o UCCe006aMb  BCEBO3MOMNICHBIE CUMYAUUU NPU PeuleHuu 3a0aiy Ha O8UNCEHUe Nno peke,
PACCMAmMpusams pasHvle CUCIEeMbl OMcYemd,



o peuiams pasHooOpasHvle 3a0a4l «Ha 4acmuy,
o pewams u 000CHOBbIBAMb C80€ peuleHue 3a0ay (6vl0ensims MamemMamuiecKyio OCHO8Y) Ha
HaxoxcoeHue 4acmu Yucid U Yucida no e20 Yacmu Ha 0CHO8e KOHKPEMHO20 CMbICLd OpoOU;
o 0CcO3HABaMb U OOBACHAMbL UOEHMUYHOCMb 3a0ad PA3HbIX MUNOS, CEA3bIBAIOWUX MPU
genuuunvl (Ha pabomy, Ha NOKYNKU, HA OBUJICEHUE); GbLOCISAMb MU GEIUYUHbL U OMHOULEHUS
MedHcOy HUMU, NPUMEHAMb UX HNpU peueHuu 3a0ay, KOHCMPYUpo8amsv CcOOCMEeHHble 3a0adu
VKA3AHHBIX MUNOB.
B noBceHeBHOI KU3HU U IPU U3YyYEeHHH JPYTHUX NMPEAMETOB:
o 8bl0eNIsIMb NpU peuleHuu 3a0ay Xapakmepucmuku paccmampueaemol 6 3adave cumyayuu,
omauunvle om peanvhvix (me, om KoOmMopwvix abCmMpasuposanucs), KOHCMPYUpo8ams HO8ble
cumyayuu ¢ yyemom 3mux XapaKxmepucmux, 8 4acCmHOCmu, Npu peueHul 3a0a4 Ha KOHYeHmpayuu,
VUUmMbI86aMb NIOMHOCMb GeUeCmaed;
o pewiams U KOHCMPYUpo8ams 3a0auu HA OCHOB8E DPACCMOMPEHUSl PeanbHblX CUumyayul,
KOMOpbIX He mpedyemcs MouHbll GbIYUCTIUMENbHYLL Pe3yTbman,
o peuiams 3a0a4u Ha 08UNCEHUE NO peKe, PACCMAMPUBAS PA3HbIE CUCTEMbL OmcYema.
Harasignasi reomerpust
I'eomeTpuyeckue purypnbl

o Usenexamov, unmepnpemuposams u npeoOpa306vieamsv UHQGOPMAYUIO O 2e0MEeMPUYECKUX

Queypax, npedcmasieHHyIo Ha Yepmexcax,

o uzobpasxicams uzyuaemvle Quaypvl 0m pyKu i ¢ HOMOUbIO KOMNbIOMEPHBIX UHCMPYMEHMO8.
HN3mepeHus u BbIYMCIEHUS

o 8bINOIHAMb UMEpeHUe ONUH, PACCMOAHUL, BEIUYUH Y208, C NOMOWbI0 UHCMPYMEHMO8 O

usMeperuti ONUH U y2ios;

o BLIYUCTAMb — NIOWAOU — NPAMOY2OIbHUKOS,  KBAOpamos,  00bemMbl  NPAMOY20JbHbIX

napanieienunedos, Kyoos.
B noBceaHeBHOI *KM3HU ¥ TPH U3YyYEHUH IPYTUX MPeIMETOB:

. BLIYUCTAMb PACCMOAHUSL HA MECMHOCMU 8 CMAHOAPMHbBIX CUMYAYUAX, NI0OWAOU YYACKOS
NPAMOY20]1bHOU hOpMbL, 00bEMbL KOMHAM,
o 8bINOIHAMb NpOCHmeluiue NOCMPOeHUs. HA MeCMHOCMU, HeobXo0umble 8 peanbHol
HCUBHU,
o OYEHUBAMb Pa3Mepbl PedsibHbIX 00EKMO8 OKPYIHCAIOWe20 MUpQ.
HcTopust MaTeMaTUKHU
o Xapaxmepuzoeams 6K1A0 8b10AIOWUXCA MAMEMAMUKOE 8 PA38UMUE MAMEMAMUKU U UHbLX

HAy4HblX 001acmel.

IMpeameTHbIe pe3yJibTAThl 0CBOEHHUS Yu4eOHOTo mpeamera «Asredopa» (7-9 kiacco)
BoinyckHuk Hayuyutesi B 7-9 kijaccax (s MCIIOJIB30BaHHS B TOBCEAHEBHOW KH3HH M

obecrieueHns BO3MOKHOCTH YCIICIITHOTO MPOI0JIKEHUs 00pa3oBaHus Ha 6a30BOM YpOBHE):
DJIeMEeHThI TEOPUM MHOKECTB U MATEMATUYECKOM JIOTUKH

o ornepupoBaTh Ha 0a30BOM ypOBHE NOHSATUSIMH: MHOXXECTBO, OJJIEMEHT MHOXECTBa,
MIOIMHO>KECTBO, IPUHAJIEKHOCTB;
. 3aJ1aBaTh MHOKECTBA MIEPEYNCIICHUEM UX DJIEMEHTOB;
. HaXO/UTh MepeceyeHre, 00beJMHEHNE, TOIMHOKECTBO B IPOCTEHIITNX CUTYALIUAX;
o ornepupoBaTh Ha 0a30BOM YpOBHE TMOHSATUSIMHU: OINpEIENIeHHue, akKcuoma, Teopema,
JTI0Ka3aTelIbCTBO;
o IIPUBOJUTH IPUMEPBI U KOHTPIIPUMEPHI ISl TIOATBEPAKIEHNS CBOMX BBICKAa3bIBAHU.
B noBceaHeBHO KU3HM U NPH U3YyYEHUH APYTUX MPeIMeTOB:
o UCIIOJIb30BaTh rpauueckoe MpeCcTaBIeHne MHOKECTB Ul ONMUCAHUS pealbHBIX MPOLECCOB

U SIBJICHUH, TP PEIICHNUH 33]a4 JPYTUX Y4EOHBIX IPEIMETOB.
Yuciaa



. ormepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSAMHU: HATYpadbHOE 4YHCIO, IIeJI0€ YHUCIIO,
OOBIKHOBEHHasi JIpo0Ob, JAeCATHYHAs JpoOb, CMEIIaHHas JApoOb, paIlMOHAIBHOE YHCIIO,
apu(METHYECKUI KBaIpaTHBINA KOPEHB;

o HCII0JIb30BaTh CBOMCTBA YUCEIT U TIPAaBHJIA JICHCTBUN IIPH BBHIIIOJHECHUH BBIYUCIICHUH;
° WCIIOIb30BaTh TMPHU3HAKK JeIuMocTd Ha 2, 5, 3, 9, 10 nmpu BBINOTHEHWH BBIYHCICHHA WU
PEIICHUN HECIOXKHBIX 3a/1a4;
° BBITIONTHSATH OKPYTJICHUE PAllMOHAIBHBIX YHCEN B COOTBETCTBUU C TPAaBUIIAMU;
o OILICHMBATh 3HAYCHHUE KBAJPATHOTO KOPHS M3 IMOJOXKHUTEIBLHOTO IIEJIOr0 YnCIa;
o pacro3HaBaTh palMOHAILHBIC U UPPAIlMOHATIbHBIC YHCIIA;
° CpaBHHBATh YHUCIIA.
B noBceaHeBHOM KH3HM U MPU U3yYeHUH IPYTUX MPeAMETOB:
o OILICHUBATh PE3YJIbTAThl BEIYUCICHUH IPU PEIICHUH NMPAKTUYCCKUX 33]1a4;
o BBITIOJTHATH CPABHEHUE YHCEI B PEAIbHBIX CUTYALIHSX;
° COCTaBJISITh YMCIIOBBIC BBIPDAKEHUS NPH PEIICHUU MPAKTUYECKUX 3a/ad U 3aJa4 U3 JPYrux

y4€OHBIX IIPEIMETOB.

ToxnecrBeHHbIE IPe0Opa3oBaHUA
o BBIIIOJIHATH HECJIOXKHBIE TpeoOpa3oBaHusl I BBIYUCIICHNS 3HAYEHUN YMCIIOBBIX BBIPAKEHUH,
COJEepXKAIIMX CTEINEHU C HaTypaJdbHBIM II0KAa3aTeJIeM, CTENEHH C LEJbIM OTPULATEIbHBIM
II0Ka3aTeleM;
. BBIIIOJIHATh HECJIOKHBIE MpPeoOpa3oBaHUS ILENIbIX BBIPAKEHUM: pPACKpbIBaTh CKOOKH,
IIPUBOJIUTH MIOJJOOHBIE CIaraeMble;
o HCIIOJIb30BaTh (DOPMYINBI COKPAILLIEHHOTO YMHOXKEHHUS (KBaapaT CYMMBbI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAJPATOB) JUIs YIIPOILIEHUS BRIUMCICHUN 3HAYCHHUI BBIPAXKEHUH;
o BBINOJIHATh HECJIOXKHBIE NMpeoOpazoBaHusl APOOHO-TMHENHHBIX BBIPAKEHUI U BBIPAXKEHUH C
KBa/IpaTHBIMU KOPHSIMH.

B noBceaHeBHOM JKM3HHM U NIPH U3YYCHUH JAPYTHX NPEAMETOB:

L4 IIOHUMATb CMBICJI 3alIMCHU YHCJIa B CTAHAAPTHOM BHUIC,
L4 OIICpHUPOBATH HA 0a3oBOM YPOBHEC NOHATUEM «CTaHAAPTHAA 3alIUCh YHUCIIa).
YPaBHeHl/Iﬂ U HEPABCHCTBA
L4 OICpHUpOBaAThH HA 0a3oBOM YPOBHE IOHATHUAIMM. PAaBCHCTBO, YUCIIOBOC PAaBCHCTBO, YpaBHCHUE,

KOpPEHb ypaBHEHMs, pELICHHE YypaBHEHHS, YKUCIOBOE HEPaBEHCTBO, HEPABEHCTBO, pEIlEHUE
HEPaBEHCTBA;

o MPOBEPATH CIPABEIJIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;
o pelaTh JJUHEHHbBIE HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOIAIIMECS K JIMHEHHBIM;
o pelaTh CUCTEMBI HECIIOKHBIX JIMHEHHBIX YPABHEHUM, HEPABEHCTB;
o MIPOBEPSITH, SIBJSETCS JIM TAaHHOE YHUCJIO PEIICHUEM YpaBHEHUS (HEpaBEHCTBA),
o peniaTh KBaJipaTHbIE YpaBHEHUs 1O (HopMysie KOpHEH KBaJpaTHOTO YPAaBHEHUS;
o n300pakaTh pelIeHUs HEPABEHCTB U UX CUCTEM Ha YUCIIOBOM MPSIMOM.
B noBceaHeBHOM KU3HU M NPU U3YYECHUH APYTHX MPEAMETOB:
o COCTAaBJIAATh U PELIATh JIMHEMHBIE YPABHEHUS NPHU PELICHUM 3a/a4, BOSHUKAKOLIUX B IPYTrUX
y4eOHBIX TPeIMETaXx.
DOYyHKIUN
o HaXOJUTh 3HAUYCHUE (YHKIIUH 10 3aJaHHOMY 3HAUYCHHUIO apTyMEHTa,
o HaXOJUTh 3HAYCHHE apTyMEHTA M0 33JaHHOMY 3HaU€HUI0 (PYHKIIUU B HECIOKHBIX CUTYaIlUsX,
o ONPEACIIATh MOJIOKEHHE TOUYKU MO €€ KOOpJIUHATaM, KOOPJAWHATHI TOYKHU MO €€ MOJ0KEHUIO
Ha KOOPJIMHATHOM TIJIOCKOCTH;
o nmo TpaduKy HaXOAWTh O0JACTh OINpPEICICHHS, MHOXXECTBO 3HAUYCHWUM, HYIH (YHKIHH,

MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, TPOMEKYTKH BO3pacTaHWs U YObIBaHHS, HauOOIbIIee W
HaMMEHBbIIee 3HAYCHUS PYHKITUH,
o CTPOUTH TpaUK JTUHEHHOU PyHKIIMH;



o NPOBEPSTh, SBISETCA JIM JaHHBIA Tpaduk rpadukoMm 3amaHHOW QyHKIMH (JMHEHHOM,
KBaJPaTHYHOM, 00paTHON MPOMOPIHOHATBHOCTH);

o OTIpPENIeNIATh MPUOIMKEHHBIE 3HAYEHUSI KOOPIUHAT TOUKH IepeceueHus rpaduKoB QyHKITHIA;

J orepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSAMHU: IOCIEAOBATEIBHOCTD, apH(pMeTHdecKas
porpeccusi, reOMeTprudecKast IPOrpeCcCus;

J VYMenue pemaTh 3agadd Ha TPOTPECCHUH, B KOTOPHIX OTBET MOXKET OBITh IIOJNy4eH

HEMOCPEACTBEHHBIM MOJICYETOM 03 pUMeHEeHHs PopMyII.

B noBceaHeBHOI :KM3HU ¥ TPH U3YYEHUHU IPYTUX MPeIMETOB:
. UCIIOJIb30BaTh rpa)MKN PeaJbHBIX MPOIECCOB M 3aBUCHMOCTEH IS ONPEICIICHHS KX CBOWCTB
(HamOonpIIie ¥ HAWMEHBIIME 3HAYCHUsS, MPOMEKYTKA BO3pacTaHUS W yOBIBaHUS, OOJIACTH
MOJIOKUTEIBHBIX U OTPULIATEILHBIX 3HAYCHHUHN U T.11.);
. WCIIOJIb30BaTh CBOMCTBA JIMHEHHON (QyHKIMH M ee TpaduK MPU PElICHHH 3a7ad U3 APYrux
Y4eOHBIX MTPEMETOB.

CTaTucTHKA U TeOpHsi BEPOSITHOCTEH

o HNMCTDb HpeZ[CTaBHeHI/Ie 0 CTAaTUCTUYCCKUX XapaKTepI/ICTI/IKaX, BepOSITHOCTI/I cnyqal?moro

COOBITHS, KOMOMHATOPHBIX 3a]a4ax;

° pemaTL HpOCTGI\/JIHII/Ie KOM6I/IHaTOpHLIC 3a1a4ynu MCTOIOM Hp?[MOFO nu OpFaHI/ISOBaHHOFO

nepedopa;

° MPEACTABIIATH JaHHBIC B BUE TaOIUII, AMarpamMm, rpaduKos;

. YuTaTh HH)OPMAIHIO, TPEICTABICHHYIO B BHJIE TaOIHIIbI, AUAarpaMMBbl, rpaduka;

° OHp@[{GJ’IHTB OCHOBHBIC CTATUCTUYCCKUC XapaKTepI/ICTI/IKI/I YUCJIOBBIX Ha60p013;

° OILICHUBATHb BGpOSITHOCTI) CO6I)ITI/I$I B HpOCTGI\/JIIHI/IX cnyqas{x;

° HMMETh MPEJCTABICHUE O POJIM 3aKOHA OOJIBIITNX YHCET B MACCOBBIX SIBJICHHSIX.
B noBceaHeBHO KU3HHU U MPU U3YyYeHUH PYTUX MPEAMETOB:

° OIICHUBATh KOJUYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Tepedopa;

° HMMETh MPEJCTABICHUE O POJIM MPAKTUICCKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA;

° CpaBHI/IBaTL OCHOBHBIC CTATUCTUYCCKHUC XapaKTepI/ICTI/IKI/I, HOJIyLIeHHI)Ie B Hpouecce peHIGHI/IH

MIPUKJIAIHOM 3a7a41, U3yYEHUs PEANbHOTO SIBJICHUS;

° OLICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITUI U SBIEHUHN B HECIOKHBIX CUTYaIUSX.
TexcToBbIE 3aJa4H

o pelIaTh HEeCIOXKHbBIE CIOKETHBIE 3a7]a4l Pa3HBIX TUIIOB Ha Bce apudMeTHIECKHE TEeHCTBUS;

° CTPOUTH MOJETh YCIOBHS 3a1aydl (B BHUJE TaONUIIBI, CXEMbI, PUCYHKa WU YpaBHEHUS), B

KOTOPOW JaHbl 3HAYEHMS JBYX W3 TPEX B3aUMOCBS3aHHBIX BEJIUYHMH, C IIEJIBIO MOMCKA PEIICHUS
3a1a4M;

o OCYIIECTBIATh CIIOCOO MOMCKA pPElIeHMs 3a/Jadd, B KOTOPOM pacCyXJEHHUE CTPOUTCS OT
YCJIOBHUS K TpeOOBAaHUIO MM OT TpeOOBaHUS K YCIOBHUIO;
o COCTABJIATH IUIAH PELICHUS 3a/1a4H;
o BBIJICJISITH 3TAIbI PEIICHUS 3a1a4H;
o MHTEPIPETUPOBATh BBIYUCIUTEIBHBIE pE3YylbTaThl B 3aJade, MCCIEN0BaTh IIOJIy4EHHOE
pelieHue 3a1a4u;
o pa3nuyaTh CKOPOCTU OOBEKTA B CTOSIUEH BOJIE, IPOTHB TEUCHHUS U 110 TEUCHUIO PEKH;
o penaTh 3aja4i Ha HaXOXJACHUE YaCTH YUCIa U YMCa 10 €ro 4acTH,
o pemiath 3a7a4d pa3HbIX TUIOB (Ha pabOTy, Ha MOKYIKH, HAa IBM)KEHHE), CBA3BIBAIONINX TPU
BEJINYUHBI, BBIJICIATH 3TH BEJIMYUHBI 1 OTHOLIEHUS MEXIY HUMH;
o HaxOJWUTh IPOLEHT OT YMCIIA, YACIIO IO MPOLIEHTY OT HETr0, HaXOAUTh MPOLUEHTHOE CHUKEHNE
WJIY TIPOLIEHTHOE NOBBILIEHUE BEIMYUHBI;
o peliaTh HECIOKHBIE JIOTUYECKUE 3aJa4l METOIOM PaCCyKIACHUN.
B noBceqHeBHOM KU3HM U NIPU U3YYEHHUH JAPYTUX MPEIMETOB:
o BBIJIBUTaTh TUIIOTE3Bl O BO3MOXHBIX IPENCIIbHBIX 3HAYCHMSIX MCKOMBIX B 3aJadye BEIUYUH

(menaTh MPUKUAKY).



HcTropust MaTeMaTUKH

o OMMCHIBATh OTHENbHBIC BBIJAIOUINECS pe3yiIbTaThbl, IOJYyYEHHBbIE B XOJ€ pa3BUTUS
MaTeMaTUKHU KaK HayKH,
o MPUBOJIUTH MPUMEPHI MATEMATHUECKUX OTKPBITUN U X aBTOPOB, B CBSA3HM C OTEUECTBEHHOUN U
BCEMUPHOH UCTOPHUEH;
o MMOHMMATh POJIb MaTEMATUKH B pa3BUTHH Poccuu.

MeToabl MaTEMATHKHI
o YMeHue BBIOUPATh MOAXOASIIUN HM3YYEHHBIH METOJ Jii pEIIeHUs HW3YYeHHBIX THUIIOB
MaTeMaTHYeCKUX 3a7ay;
o YMeHue MNpUBOAUTH MPUMEPbl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B  OKpyKarolen

HCﬁCTBHTeHBHOCTH " IIPOU3BCACHUAX UCKYCCTBA.

BLIHyCKHI/IK MOJIYYUT BO3MOKHOCTb HAYYUTHLCH B 7-9 K1accax:

9J1eMeHThI TEOPHUU MHOYKECTB U MaTeMaTH4eCKOi JOrHKH
L4 OHepI/IpOBaTB MOHATHAMU: OIIPCHACICHUEC, TCOPEMA, aKCMOMa, MHOXXECCTBO, XapaKTCPUCTHUKU
MHOXXCECTBA, 2JICMCHT MHOKCCTBA, IIYCTOC, KOHCUYHOC U OECKOHEYHOE MHOXKECTBO, ITIOAMHOXKECTBO,
MPHUHAIJIC)KHOCTD, BKIIIOYCHUE, PABCHCTBO MHOKCCTB,

o M300pakaTh MHOXKECTBA M OTHOIIICHNE MHOYKECTB C TIOMOIIBIO KPYroB Diiiepa;

. OTIPENENIATh TPUHAICKHOCTh JJEMEHTAa MHOXECTBY, OOBCIUHCHHIO U IEPECCUYCHUIO
MHOXECTB;

. 3aJ]aBaTh MHOYKECTBO C MTOMOIIBIO MEPEYHCICHHS DJIEMEHTOB, CJIOBECHOTO OIHCAHMS,

. ONEPUPOBATh TOHSTUSMH: BBICKa3bIBaHUE, WMCTUHHOCTh W JIOXKHOCTb BBICKA3bIBAHHUS,

OTpHIIaHUE BHICKA3bIBAHMIA, OTIEPAIIMU HAJl BRICKA3bIBAHUSMU. U, HITU, HE, YCIIOBHBIC BHICKA3bIBAHUS
(MMIUTMKALIAN );

° CTpOI/ITI) BbICKAa3bIBaHUA, OTpI/IIIaHI/Iﬂ BLICKaSBIBaHHfI.
B noBceHeBHOM KU3HM U IPH U3YyYeHHUH APYTUX NPeIMETOB:
° CTPOUTH LIETIOYKH YMO3AKJIIOUEHHUI Ha OCHOBE UCIIOJIb30BaHUS IPABUII JIOTUKH;
° WCIOJIb30BaTh MHOKECTBA, OMEPAIMN ¢ MHOKECTBAMH, HX TpadUyecKoe MpeICcTaBICHHUE IS
OIIKUCaHUus peaJ'II)HI)IX HpOHGCCOB nu ﬂBHeHHfI.
Yucaa
° OnepupoBarh MOHATHUSMH: MHOXECTBO HATYPAJIbHBIX YHCEN, MHOXECTBO UENBIX YHCET,

MHOXXCCTBO palHWOHAJIBHBIX YHCCII, HPPAMOHAJIBHOC 4YHCIIO, KB&I[p&THBIfI KOp€Hb, MHOXCECTBO
Z[GﬁCTBI/ITCJ'IBHBIX YUCCil, TCOMCTPHUICCKAsA MHTCPIPETAIA HATYpPAJbHBIX, LCIIbIX, PallMOHAJIbHBIX,
Z[GﬁCTBI/ITCJ'IBHBIX YUCCII,

o MMOHUMATh U OOBSACHATH CMBICI MTO3ULIMOHHOMN 3aMMCH HATYPaJIbHOTO YUCIIA;

o BBINIOJIHATh BBIYMCIEHUS,, B TOM 4YHCIE C MWCHOJB30BAHUEM MPUEMOB PALUOHAIBHBIX
BBIYHUCJICHUH,

o BBINOJIHATH OKPYIJIEHUE PALIMOHAIBHBIX YHCEI C 3aJJaHHOW TOYHOCTHIO;

o CpPaBHMBATH PALIMOHAIBHBIE U UPPALMOHAJIbHBIC YUCIIA;

o MPEJICTaBIATh PAMOHATFHOE YUCIIO B BUIE JECITHUHOMN TIpoOu

o YIOPSIOYMBATH YHCIIA, 3alTUCAaHHBIC B BUIE OOBIKHOBEHHOMW U JECATUIHON TPOOH;

° HaxoauTh HOJl m HOK uucen u ncnosib30BaTh UX MPH PEIICHUH 33]1a4.

B noBceHeBHOM KU3HM U NIPU U3YyYEHHUH APYTUX NPeIMETOB:

o MPUMEHATH IpaBUia NMPHOIMKEHHBIX BBIYUCICHUM MpPU PELICHWH MPaKTHUYECKUX 3agad |
peLIeHUH 3a]1a4 APYrUX YUeOHBIX PEIMETOB;

o BBIIIOJIHATh CPAaBHEHHUE PE3YNIbTATOB BBIYMCICHUI MPHU PELICHUH MPAKTUYECKUX 3a1a4, B TOM
qucie NpUOIMKEHHBIX BEIYUCIICHUH;

o COCTaBJIATh U OLIEHUBATH YHUCJIOBBIE BBIPAXKEHUS IIPU PELICHUU IIPAKTUYECKUX 3a7a4 U 3a1a4
U3 IpYTUx y4eOHBIX MPEIMETOB;

o 3aIUCBIBaTh U OKPYIUIATH YHCIOBBIE 3HAYCHUS PEAJIBHBIX BEJIMYMH C UCIIOJIb30BAHUEM PAa3HBIX

CUCTEM HU3MEpPEHHUSI.



ToxknecTBeHHbIE MPe0OPa30BaHUS

o OnepupoBaTh NOHATHAMH CTENIEHH C HATypaJbHBIM ITOKA3aTeleM, CTEIEHH C LEJBIM
OTPHULIATEIILHBIM II0Ka3aTelleM;

o BBINOJIHATE NPe0Opa30BaHMs IIE€JbIX BBIPAKEHUI: NEHCTBUSA € OAHOWIEHAMHU (CIIOXKEHHE,
BBIYHTAHUE, YMHOXKEHHE), ACHCTBUSI C MHOTOWICHaMH (CJI0)KEHUE, BBIYUTAHUE, YMHOXKCHHE);

o BBINOJIHATE Pa3j0KEHWE MHOTOUIEHOB HAa MHOXKUTEJIN OJHMM M3 CIIOCOOOB: BBIHECEHHUE 3a
CKOOKY, TPYIIIUPOBKA, HCIIOJIb30BaHUE (POPMYI COKPAILIEHHOTO YMHOXCHHUS;

o BBIJICJIATH KBAJIpaT CyMMBI U PA3HOCTU OJTHOWICHOB;

o pacKiIapIBaTh HA MHOKUTENIN KBAPATHBIA TPEXWICH;

o BBIMIOJIHATE ~ MPEeoOpa3oBaHMsl  BBIPAKEHUH,  COAEPKAIIMX  CTEEHW C  IENbIMU

OTPpULATCIIbHBIMU IMOKA3aTCIIAMUA, IICPEXOAUTH OT 3allMCU B BUAC CTCIICHU C LCJIBIM OTPHULATCIIbHBIM
MoKa3aTesieM K 3aluCcH B BUJE IpOOH;

J BBITIOJIHATE TPE0Opa3oBaHMs JAPOOHO-PAIMOHAIBHBIX BBIPAXKEHUI.: COKpalleHne JpoOei,
IpuBeieHHE anreOpandeckux Apo0eil kK o0lieMy 3HaMEHATEN0, CI0XKEHHE, YMHOXKEHUE, JIeJIeHUe
anreOpanyeckux JIpoOel, Bo3BeleHHE anreOpandeckoid JIpoOu B HATYpalIbHYIO M IEIYI0
OTPULATEIBHYIO CTEIICHB;

o BBIIIOJIHATH PE00Opa30BaHuUs BIPAXKEHUM, COIEPKALUX KBAJApAaTHbIE KOPHU;
o BBIJICJIATh KBAJApaT CyMMBI WIM PAa3sHOCTH JBY4WICHAa B BBIPAKCHUAX, COJEpIKAILUX
KBaJpaTHbIC KOPHU,
. BBINOJIHATH IPE00pa30BaHMsl BEIPAXKEHUH, COIEPKAILUX MOAYIIb.
B noBce1HeBHOM KU3HU U IIPU U3YyYEHHUH APYIUX NPeIMETOB:
o BBIIIOJIHATH IPEe0Opa30BaHus U IEUCTBUS C UUCIaMHU, 3alIMCAHHBIMU B CTaHJAPTHOM BHJIE;
o BBINOJIHATE NPeoO0pa3oBaHUs aareOpanuyecKux BbIPQKEHUH NpU PpELIeHUH 3ajad Jpyrux

y4eOHBIX MPEIMETOB.

YpaBHeHHs] M1 HEPABEHCTBA
o OnepupoBarb NOHSATUSMU: YpPaBHEHHE, HEPABEHCTBO, KOPEHb YPABHEHUS, pEILICHHE
HEPaBEHCTBA, PABHOCWJIbHBIC YypaBHEHHUs, 00JIaCTb OIpeAeNieHUs] ypaBHEHUsS (HEpaBEHCTBA,
CUCTEMBI ypaBHEHHI UM HEPABEHCTB);

o pemiaTh JMHEHHBIE YpPaBHEHHUS] M YpPAaBHEHMS, CBOAMMBIE K JMHEHHBIM C MOMOIIBIO
TOXKJIECTBEHHBIX TPE0Opa3OBaHUM;

o p€liaTh KBAaAPATHBIC YPAaBHCHHUA W YPaBHCHHA, CBOAMMBIC K KBaApPaTHbBIM C ITOMOUILIO
TOXKJIECTBEHHBIX TTPE0Opa3OBaHUM;

o pemaTh IpoOHO-TMHENHBIC YPaBHEHNS,

e permarth mpocTeiimue uppanuoHanbHble ypasHenns uga  f(x)=a, f(x)= g(x);

° periaTh ypaBHEHHs BUa Xn =a;

° pelaTh ypaBHEHUsI CIOCOOOM Pa3IoKEeHHsI HA MHOKUTEIH U 3aMEHBI IEPEMEHHOM;

° UCIONIb30BaTh METOJl HWHTEPBAJIOB [UIS peHIeHUS IeNbIX U JAPOOHO-PallMOHANIBHBIX
HEPABCHCTB;

° peliaTh THHCHHBIC YpaBHCHHS W HEPaBSHCTBA C ITapaMeTpaMH;

° pelIaTh HEeCIOXKHbBIE KBaIPaTHBIE YPABHEHHSI C TAPaMETPOM;

° peliaTh HEeCIOKHbBIE CHCTEMBI JINHEHHBIX YpaBHEHUH C MapamMeTpamu;

[ J

peliaTh HECJIIOKHBIE YPAaBHEHHUS B LIEJIBIX YHUCIIAX.
B noBceHeBHOM KU3HM U NIPU U3YyYEHHUH APYTUX NPeIMETOB:

o COCTaBJISATh U pEIIaTh JUHEWHbIC U KBAJpPAaTHbIC YPAaBHEHUS, YPAaBHEHHs, K HUM CBOJSIIHECS,
CHCTEMBI JINHEHHBIX YpaBHEHU, HEPAaBEHCTB MIPU PELICHUH 33134 IPYTUX YU4eOHBIX MTPEIMETOB,;
o BBINOJIHATE OIIEHKY MPaBONON00Us pe3ylnbTaToB, MOIYYaeMbIX MPU PEIICHUH JIMHEHHBIX U

KBaJPaTHBIX YPAaBHCHUN U CHUCTEM JIMHEHHBIX YPaBHEHHM W HEPABEHCTB IIPU PELICHUHU 3aaad
OPYrux y4eOHBIX MIPEAMETOB;



L] BBI6I/IpaTB COOTBGTCTBYIOH_II/IC ypaBHeHI/ISI, HepaBeHCTBa WX UX CUCTEMBI IJId COCTABJICHUS
MaTeMaTUYECKON MOJIEIIH 3aIaHHON peaJIbHOM CUTYyaIluy WY MPUKIAIHON 3a/1a4u;

° YMETh HWHTEPHPETHUPOBATH TOJYYEHHBIH IIPU PEIICHUM YpPaBHEHHUS, HEPABEHCTBA WU

CUCTEMBI pe3y/IbTaT B KOHTEKCTE 3aJJaHHOMN peabHON CUTYallUH WIIHM MPUKIIATHOMN 3a1a4H.
DOYyHKIUT

° OnepupoBarh TOHATHUAMU: (YHKIIMOHAIbHAS 3aBUCUMOCTb, (pyHKIMsA, Tpaduk QyHKIUH,

crocoObI 3a1anus QYHKIIUU, aprTYMEHT U 3HaueHue (PYHKIHU, 00JIACTh OMPENCICHIS U MHOXKECTBO
3HaYeHUH (YHKUUHU, HyIU (YHKLIUH, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKITUH,
YEeTHOCTH/HEYETHOCTh (PYHKIINH,

o CTpoUTh TrpaduKy JTHUHEHHOW, KBAaAPAaTUYHOM (QYHKIMH, OOpaTHON MPOHNOPIHOHAIHLHOCTH,

GyHKIIMY BUAA: Y =a+ Y= Xay=° X,y=x,

X+b'
J Ha INpUMepe KBaJIpaTU4YHOM (yHKIMH, HMCIIONB30BaTh IpeoOpa3oBaHus rpaduka (yHKIUU
y=f(X) nns nocrpoenus rpaguxos GyHKUME y = af (kx+b)+c ;

J COCTABJIATh YPAaBHEHUS INPSIMON MO 3a/JaHHBIM YCJIOBUSM: MPOXOJSAIIEH yepe3 JBEe TOUYKHU C
3aJJaHHBIMM KOOpAMHATaMH, IPOXOJIAIIEH yepe3 TaHHYIO TOUKY U NapajuleIbHON TaHHON MPsAMON;

. UCCIIeIOBaTh (PYHKIUIO TIO ee TpaduKy;

. HaXO/JWUTh MHOXKECTBO 3HAUCHWH, HYIH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTHU
KBaJPaTUIHON ()YHKIINH;
J ONEpUPOBATh  MOHATHAMHU:  IIOCIIEIOBATEIBHOCTh,  apudMeTH4ecKass  HpPOTPeccHs,
reOMETPHYECKas IIPOTPECCHs;
o penraTth 3a/1a4u Ha apuPMETHUECKYI0 1 TEOMETPUIECKYIO IPOTPECCHIO.

B noBceTHEeBHOI KU3HHU M NIPH U3YYEHHH APYTUX NPEIMETOB:
J WITIOCTPUPOBATh C IOMOIIBIO Tpaduka peaabHYI0 3aBUCHUMOCTh WIM IIpOLECcC IO HX
XapaKTePUCTHKAM;
J UCIIOJIB30BaTh CBOMCTBA M rpadMK KBAAPATUYHOW (YHKIMH MPU PEHICHUH 337ad U3 JPYTHX

y4€OHBIX IIPEIMETOB.
TexkcroBble 3a1a4u

J Pemath mpocThle W CJOXKHBIC 3aJaudl Pa3HBIX THUIOB, a TaKXe 3aJayd IOBBIIICHHOM
TPYIHOCTH,

. UCTIONIb30BATh Pa3HbIE KPATKHE 3aMUCH KaK MOJIETH TEKCTOB CJIOXHBIX 3a/1a4 JJIsl HTOCTPOCHHS
TIOMCKOBOM CXEMBI M PELICHUS 3a/1ay;

J pa3iuyaTh MOJIENIb TEKCTa M MOJCNb PEIICHHs 3aJa4yd, KOHCTPYHPOBATh K OJHOW MOJCIH
pELICHUS] HECIIOKHOH 3a1aull pa3Hble MO TEKCTa 3a/1a4u,

. 3HaTh M MPUMEHATH 00a crocoda MoKcKa penieHus 3aaa4 (0T TpeOOBaHMS K YCIOBHIO U OT
YCIIOBUS K TPEOOBAHHMIO);

J MOJICTTUPOBATh PACCYXICHHS NIPU IMOUCKE PEIICHHUS 3a/1a4 C TOMOIIBIO rpad)-CXeMbI;

. BBIJICIISITH ATAIBI PEIICHHS 33/1a491 U COJIepKaHUe KaXIOTO ITara;

. yMETh BBIOMpAaTh ONTHMAJIBHBI METOJ pEIleHHs 3a/Ja4d M OCO3HaBaTh BBIOOp METOJa,
paccMmarpuBaTh Pa3UUHbIC METOIbI, HAXOIUTh PAa3HbIC PEIICHHS 33/1a4H, €CITH BO3MOXKHO;

J aHAJIM3UPOBATh 3aTPYAHEHUS MPH PEIICHUH 337134,

. BBIMIOJIHSTh Pa3M4YHbIC MPeoOpa30oBaHUs MPEUIOKSHHOW 3a7a4u, KOHCTPYHUPOBATH HOBBIC
3aj71a4M U3 JJaHHOM, B TOM YHCJIe O0paTHBIC;

. HHTEPIPETUPOBATh BBIYHUCIUTEIBHBIC PE3ybTaThl B 3ajade, HCCICIOBATh IOJIYYCHHOE
pelIeHue 3a1a4H;

J aHAJIM3UPOBATh BCEBO3MOXKHBIC CHTYAI[MM B3aMMHOTO DACIIOJIOKEHHS IBYX OOBEKTOB H

HU3MCHCHUC UX XAPAKTCPHUCTHUK IIPHU COBMECTHOM JBUKCHHUU (CKOpOCTL, BpewMms, paCCTOﬂHI/IC) nmpu
peuieHuMn 3aaa4 Ha ABUIXCHUC MIOBYX 00BEKTOB KakK B OOHOM, TaK W B MPOTHUBOIIOJIOKHBIX
HaIllpaBJICHUSAX,



L4 HCCICA0BAaTh BCCBO3MOXHBIC CUTyallUW TIpU PCHICHUM 3ala4 Ha [ABUKCHHUC II0 PCKE,
paccMaTpuBaTh pa3HbIC CUCTEMBI OTCUCTA,

L4 peuIaThb p33H006p33HBIe 3aJa4du «Ha 4aCTnu»,

L4 peuiatb " 00OCHOBEIBATh CBOE pE€IICHUE 3aJad (BI)I,Z[GJ'IHTI) MAaTEMATUYCCKYIO OCHOBY) Ha
HAaXO0XXACHUC YaCTH YKUCJia U YrCJia 110 €ro 4aCTu Ha OCHOBE KOHKPETHOI'O CMbICJIa ,Z[pO6I/I;

L4 0CO3HaBaTh U OOBIACHATH UACHTUYHOCTD 3a/la4 pa3HbIX TUIIOB, CBA3BIBAIOIINUX TPHU BCIMYUHBI

(Ha pa60Ty, Ha IIOKYIIKH, Ha ,Z[BI/I)KCHI/IG), BBIJACIIATE 3TH BCIWYHMHBI U OTHOIICHHA MCEXIY HHUMH,
IIPUMCEHATH UX IIPU PCHICHUHA 3a1a4, KOHCTPYUPOBATh COOCTBEHHBIE 3a1a4 YKa3aHHBIX THUIIOB,

L4 BJIaACTh OCHOBHBIMU METOJaMH PCIICHUSA 3a4a4 Ha CMCECH, CILJIaBbl, KOHOCHTPALIUU,

L4 peaTth 3aJa4r Ha IIPOLUCHTHI, B TOM YUCJIC, CIIOXKHBIC ITPOILCHTEI C O6OCHOBaHI/IeM, HCIIOJIb3Ys
Pa3HbIC CHOCO6BI;

L4 pelaTh JOTUYCCKUE 3aJa4u Pa3HbIMHA CHOCO6aMI/I, B TOM 4HCJIC, C IBYMi OJIOKaMH U C TpEM
OnoxamMu JaHHBIX C IIOMOIIBIO Ta6J'II/II_[;

L4 peliaTth 3aga4du I10 KOM6I/IHaTOpI/IK€ H TCOopUuun BCPOﬁTHOCTCﬁ Ha OCHOBE€ HCIIOJIb30BaHHA
HU3YUYCHHBIX MCTOOOB U 00OCHOBBIBATH PEUICHUC,

L4 peuIaTh HECJIOKHBIC 3a/la4u 110 MaTeMaTU4eCKOMU CTAaTUCTHUKCE,

L4 OBJIaACTb OCHOBHBIMHU  MCETOJaMH  PCHICHUA  CIOKCTHBIX  3aJady: apI/I(l)MeTI/I‘-IGCKI/If/'I,

anrebpanveckuii, mepedop BapuaHTOB, FT€OMETPUUECKUil, TpadudecKuil, MPUMEHATh UX B HOBBIX 1O
CPaBHEHHUIO C U3YYEHHBIMU CUTYAIIHIX.

B noBceHeBHOI KU3HHU U MPU U3YYEHUH IPYTUX NPeAMETOB:
o BBIJICJISIT TPU PEHICHUH 3a7a4 XapaKTEPUCTHUKU paccMaTpUBaEeMOl B 3ajadye CUTYaIlWH,
OTJIMYHBIE OT PEeaNIbHBIX (T€, OT KOTOPHIX a0CTParupoOBAINCh), KOHCTPYUPOBATh HOBBIE CUTYAIIMH C
Y4ETOM 3TUX XapaKTEePHUCTUK, B YaCTHOCTH, MPHU PEIICHUU 3a/lad Ha KOHIEHTpPALIMU, YYUTHIBATH
IJIOTHOCTD BEIIECTBA,;

o pelaTh 1 KOHCTPYHPOBATh 337aul HAa OCHOBE PACCMOTPEHUS PEAJIbHBIX CUTYalUi, B KOTOPbIX
He TpeOyeTcsl TOUHBIM BBIUMCIUTENbHBIN Pe3ylbTaT;
o pelarh 3aJa4y Ha ABM)KEHHE 10 PEKE, pacCMaTpUBasl pa3HbIE CUCTEMbI OTCUETA.
CraTucTHKa M TEOpPHs BEPOSITHOCTEH
o OnepupoBaTh MOHATHSIMU: CTOJIOUATHIE U KPYrOBbIE TUAarpaMMbl, TaOJUIbl JAHHBIX, CPEIHEE

apudmernyeckoe, MeauaHa, HauOoblllee U HAaUMEHbIIEEe 3HAUEHUS BBHIOOPKH, pa3Max BBIOOPKH,
JUCTepCUsi U CTaHJApPTHOE OTKJIOHEHUE, CllydyaiiHas U3MEHYUBOCTb;

° W3BJIEKaTh UH(OPMAIIHIO, TPEICTABICHHYIO B TA0JIMIIaX, HAa AUarpaMMax, rpaukax;

° COCTaBJIATh TaOIHIIBI, CTPOUTH TUATPAMMBI U TpaUKH Ha OCHOBE JaHHBIX;

° OINCpHUPOBATH NOHATUAMMU: q)aKTopI/IaJ'I qucia, MEPEeCTaHOBKU W COYCTAHUS, TPCYrOJIbHHUK
ITackans;

° IMPUMCHATH IIPAaBUJIO IMPOU3BCACHUS TP PCIICHUU KOM6I/IHaTOpHI)IX 3ajaa4,

° OTIEpUPOBATH TOHATUSAMU: CIYYalHBIN OMBIT, CIIy4alHBIH BHIOODP, UCTIBITAHUE, JIEMEHTAPHOE

ciydaiiHoe coObITHE (HMCXO0J), KJIACCHMUECKOE OIpEeICHHE BEPOSITHOCTH CIIy4ailHOTO COOBITHSA,
oTiepaIy HaJl CIIydalHbIMH COOBITUSMU;
o MPEICTaBIATh HHPOPMAIIUIO C TIOMOIIBIO KPYTOB Diijepa;
o pemiate 3a7add Ha BBIYHCICHUE BEPOSITHOCTH C TIOJICYETOM KOJUYECTBA BAPHAHTOB C
MTOMOIIIbI0 KOMOWHATOPHKH.

B noBceHeBHOI KU3HHU U MPHU U3YyYeHUH JPYTUX MPeAMETOB:
o W3BJICKATh, HWHTEPIPETHPOBATh M IPEOOPA30BBIBATH HH(OPMAIIMIO, TPEICTABICHHYIO B
Tabnuiax, Ha JauarpaMmax, rpadukax, OTPaKaloIIyI0 CBONCTBA M XapaKTEPUCTHKU PEaTbHBIX
MPOLIECCOB U SIBJICHUI;

L4 OMPCACIIATE CTATUCTUYCCKUC XaAPAKTCPHUCTUKU BBIGOpOK 10 Ta6J'II/II_IaM, AuarpaMmmam,
l"pa(l)I/IKaM, BBIITOJIHATE CPABHCHHUE B 3aBUCUMOCTH OT LCJIU PCUICHUA 3a1a4Yu,
L4 OICHUBATH BEPOATHOCTH PCAJIbHBIX COOBITHI U SIBIICHHIA.

Hcropust MaTeMaTUKHU



o XapaKTCpHU30BaTh BKJIAJ BbIAAIOMIUXCA MATCMATHUKOB B PA3BUTHC MATCMATUKHW W HWHBIX
Hay4HBIX 00J1acTe;

° MMOHUMATh POJIb MATEMAaTHKHU B pa3BUTHH Poccum.
Metoabl MAaTEMaTHKH
° HCIIONB3YS U3YYCHHBIC METO/IbI, TPOBOJIUTH JI0KA3aTEIIbCTBO, BBITIOIHATH OMPOBEPIKCHHUE;
° BBIOMPATh U3YUYCHHBIE METObI U UX KOMOMHAITUY JIJIS PEIICHUSI MAaTEMaTHYECKUX 3a/1ay,
° WCIIO0b30BaTh MAaTEMaTUYECKHE 3HAHUS JJI ONMUCAHUS 3aKOHOMEPHOCTEH B OKpYKarOIIeH
l[ef/'ICTBI/ITeJIBHOCTI/I 148 HpOI/I3BeI[€HI/I$IX I/ICKyCCTBa;
° IIPUMEHATHh IMPOCTEHIINE IPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIL[MOHHBIE

CHUCTCMBI ITPU PCHICHUH MAaTCMAaTUYCCKHUX 3a/1a4.

IIpeameTHbIe pe3yabTaThl 0CBOeHHUs yueOHoro npeamera «I'eomerpus» (7-9 kiaaccn)
B xone u3zyuenus yuebnoro npenmera «I'eomeTpus» BbINYCKHUK Hay4yuTces B /-9 Kiaccax
(IS WCIIONIB30BAHWSI B TOBCEIHEBHOM KW3HU M OOECHEYCHUS BO3MOKHOCTH YCIEIIHOTO
MPOJIOJKEHMST 00pa30BaHUs Ha 0a30BOM YPOBHE):
I'eomerpuueckue Gpurypbi

o OIepupOBaTh Ha 0a30BOM YPOBHE MOHITHSIMH '€OMETPUUECKUX (QUTYD;
. U3BJIEKaTh MH(POPMALMIO O T€OMETPUYECKUX (PUIYpax, IPEICTaBICHHYIO Ha yeprexax B
SIBHOM BU/IE;
. NPUMEHSTH U PEUICHUS 3a/a4 TeoOMeTphuYecKre (PakThl, €Clii YCIOBUS HMX NPHUMEHEHHS
3aJjaHbl B IBHOH (opme;
. pelaTh 3a/1a4i Ha HaX0X/IEHUE T€OMETPUYECKUX BEJIMYMH 110 00pa3IiaM Uil alrOPUTMAaM.
B noBcegHeBHOM JKU3HM U NPU U3YyYeHUH APYTUX NPeAMETOB:
J UCIOJb30BAaTh CBOWCTBA TIE€OMETPUYECKMX (GUIYp I pELIeHHs THUIOBBIX 3ajad,
BO3HUKAIOIIUX B CUTYAIUSX OBCEAHEBHOM KU3HU, 33]1a4 IPAKTUUECKOTO CO/IEP/KAHUSL.
OTtHowenns
. OTepUpOBaTH Ha 0A30BOM ypOBHE MOHSATHSIMH: PABEHCTBO (DUTYp, paBHBIE (PUTYPHI, pABEHCTBO

TPEYroJbHUKOB, MapauIeIbHOCTh MPSAMBIX, TEPHEHIUKYIIPHOCTD MPSIMBIX, YIIIbI MEXKAY MPSIMbBIMH,
NEePIEHANKYIISAP, HAKIOHHAs, TPOSKIHS.
B noBcenHeBHOM JKU3HHM U NPH U3Yy4YeHUH JPYTUX NPEAMETOB:

o WCIIOJIB30BaTh OTHOIUEHUWS I PEIICHMs IMPOCTEMINMX 3a]a4, BO3HUKAIOIIMX B pPEAIbHON
KU3HU.

HN3mepenus U BbIYHMCICHUSA
o BBIIIOJIHATh U3MEPEHUE JUIMH, PACCTOSHMM, BEJIMYUH YIJIOB, C IIOMOIIBIO UHCTPYMEHTOB IS
W3MEPEHUM JJIMH U YIJIOB;
o MPUMEHTh (HOPMYIIbI MEPUMETPA, IJIOMAAN U 00beMa, MIIOMAAN MOBEPXHOCTU OTAENIBbHBIX
MHOT'OTPaHHUKOB IIPY BBIYHMCIICHUSX, KOI/IA BCE IaHHBIE UMEIOTCS B YCIIOBUH;
o npuMeHsATh Teopemy Iludaropa, 06a3oBble TPUTOHOMETPUYECKHE COOTHOIIECHUS IS

BBIYHCJICHUS IMH, PACCTOSHUM, TUIOIIAAEH B MPOCTEUIINX CIyqasX.
B noBceaHeBHOM KU3HM U NPU U3YyYeHUM JPYTUX NPeAMETOB:
® BBIYUCIIATE paCCTOAHUA HAa MCCTHOCTH B CTaHAAPTHBIX CHTYyalUAX, IIJIOINAAU B HpOCTGﬁH.IPIX
Cllydasix, IpUMEHATh (JOPMYIIbI B MPOCTEUIINX CUTYALUSIX B TOBCEIHEBHOM JKHU3HHU.
I'eomeTpuyeckue noCcTpoeHus

. n300paXkaTh TUIOBBIE IUIOCKUE (UTYPbI U (UTYpPHI B MIPOCTPAHCTBE OT PYKH M C MOMOUIBIO
HHCTPYMEHTOB.
B noBceHeBHOM KU3HM U NIPU U3YyYEHHUH APYTUX NPeIMETOB:
o BBINOJIHATH MPOCTEHIIINE TOCTPOCHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEaIbHON KU3HH.
I'eomeTpuuyeckue npeodpasoBaHus
o CTPOUTH GUTYPY, CAMMETPUYHYIO TaHHOW (PUTYpe OTHOCUTENILHO OCH U TOUKH.

B noBcenHeBHOM KU3HU U NIPU U3YyYEHHUH APYIUX NPeIMETOB:
o pacrno3HaBaTh JIBUKEHUE OOBEKTOB B OKPYXKAIOIIEM MHPE;



o pacrno3HaBaTh CHMMETPHUYHbIE (PUTYpPBI B OKPYKaIOIIEM MHpE.
BekTOopbl 1 KOOPAUHATHI HA MVIOCKOCTH

L4 OIICpHUpOBaTh Ha 0a3oBOM YPOBHE IIOHATHUAMH BCKTOP, CyMMa BCKTOPOB, IPOU3BECACHUC
BCKTOpPA Ha YMCJIO0,KOOPAUHATEI Ha IIJIOCKOCTH,
L4 OIpECaAcCIIATh HpI/I6J'II/I}KCHHO KOOpJAHMHATBI TOYKH IIO €€ I/I306pa)l(eHI/IIO Ha KOOpHHHaTHOﬁ
IIJIOCKOCTH.

B noBceqHeBHOM KM3HH U NpHU U3YYCHHUHU JPYTUX IIPEAMETOB:
L4 HCIIOJI30BAaTh BCKTOPBI A PCHICHUA HpOCT@ﬁHIHX 3a/la4d Ha OIpCACIICHUC CKOPOCTHU

OTHOCUTEIBLHOIO JBHUKEHUSL.
Metoabl MAaTEMAaTHKH

° BBIOMpATH TMOIXOSIINNA U3YICHHBIN METO ISl PEIICHUS U3YYCHHBIX THIIOB MATEMATHUECKUX
3a/a4;
° MPUBOJIATH pUMEpPHI MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B OKpYy>Karoleu

[[ef/'ICTBI/ITeJIBHOCTI/I " IPOU3BCACHUAX UCKYCCTBA.

BbINyCKHHUK MOJYYUT BO3MOKHOCTh HAYYHThCH
I'eomeTrpuueckue purypsol

° OnepupoBarh MOHATUSIMH T'€OMETPUIECKHUX (DUTYD;
. W3BJICKAaTh, HMHTEPIPETUPOBATH W MPEOOpPa30OBBIBATH HHPOPMALMIO O T'ECOMETPUUYECKHUX
durypax, IpeJCTaBICHHYIO Ha YepTekKax;
° MIPUMEHATh T€OMETPUYECKHEe (DaKThI JJIA pelieHus 3aaad, B TOM YHKCIE, MPEANojararoIimx
HECKOJIBKO I11ar0B PELICHNUS;
° (dbopMynupoBaTh B MPOCTEHIINX CIIydasx CBOMCTBA U MPHU3HAKU (UTYD;
° JTIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;
° BIaJeTh  CTaHAApPTHOW  KiIacCHpuKanued  IIOCKuX  ¢Guryp  (TpEyroiibHHKOB U
YEeThIPEX yTOJILHUKOB).

B noBceHeBHOI KU3HHM U NPHU U3YyYeHUH JPYTUX NPeAMETOB:
° WCIONIb30BaTh CBOWMCTBA TEOMETPUYECKUX (GUTYp AN pelleHHs] 3aJad MPaKTUYECKOTO
XapakTepa ¥ 3a7a4 U3 CMEXHBIX JUCITUTUIINH.

OTHOIEHU A

° OnepupoBarh MOHSATHSAMH: PaBEHCTBO (UTYp, paBHbIE (PUTYpPHI, PAaBEHCTBO TPEYrOJIHHUKOB,

NapajuleIbHOCTh  MPSIMBIX,  NEPHEHIUKYISAPHOCTh  MPSMBIX,  YIUIBL  MEXIYy  MPSMBIMH,
NEpHeHIUKYIIAp, HaKJIOHHAs, NpOoeKuus, Mnoaodbue @uryp, mnonoOHbIe QUIYpbl, MOJO00HBIE
TPEYrOJIbHUKH;

o IIPpUMEHATh TeopeMy Parneca U TeOpeMy O NPONOPLHMOHAIBHBIX OTPE3KaxX IpPH PEIICHUH
3a1ad4;
o XapaKTepU30BaTh B3aNMHOE PACIIOIOKEHHE MIPSMON U OKPYKHOCTH, IBYX OKPYKHOCTEH.
B noBceaHeBHOM KU3HU U IPH U3YyYEHHUH APYIUX NPEeIMETOB:
o HCIIOJIb30BATh OTHOIIECHHUS JUUIS PEIICHHUS 3a7]a4, BO3HUKAIOIINX B pEabHOM KU3HHU.
HN3mepeHusi M BBIYMCICHUS
o OnepupoBaTh NPEICTaBICHUAMU O JUIMHE, IJIOLAaa1, o0beMe Kak BeauuuHaMu. [IpumeHsTh

teopemy ITudaropa, hopmymsl miomaam, oobeMa NpH PeIeHUH MHOTOIIArOBBIX 3a7a4, B KOTOPBIX
HE BCE JaHHbIE MPEJACTABJICHbI SIBHO, a TPeOYIOT BBIYMCICHUH, ONEpUPOBaTH Oojiee IMHUPOKUM
KOJINYECTBOM (POPMYJT JJIMHBI, TUIOIIAAH, 00bEMA, BBIYMCIIATh XapaKTePUCTUKU KOMOUHALU GUryp
(OKpy’)XHOCTEd M MHOTOYTOJIbHUKOB) BBIYMCIATH PACCTOSHUS MEXIY (GUIypaMH, NPUMEHSTh
TPUTOHOMETpHUECKUE (OPMYNIBI Uil BBIYMCICHUH B OoJiee CIOXHBIX CIy4asx, HPOBOJUTH
BBIYMCIICHNS HA OCHOBE PaBHOBEIUKOCTU U PABHOCOCTABIIEHHOCTH;
o MIPOBOJUTD MPOCTHIE BHIYUCIEHUS HA OObEMHBIX TENaX;
o (dbopMynupoBaTh 3a/1a4 Ha BHIYUCICHHUE JUIHH, IJI0MAAel 1 00BEMOB U pelaTh UX.

B noBcenHeBHOM KU3HU U NIPU U3YyYEHHUH APYIUX NPeIMETOB:
o IIPOBOJIUTH BBIYMCIIEHUS HA MECTHOCTH;



° MPUMEHATHh (OPMYIIBI MPU BBIUUCICHUAX B CMEXHBIX YU€OHBIX MPEIMETax, B OKpYKaroIeh
JIEHCTBUTEIILHOCTH.
I'eomeTpuyeckue mocTpoeHust

° N3006paxaTh reoMeTpudeckie GUrypsl Mo TEKCTOBOMY U CHMBOJIBHOMY OTICAHHIO; ®

CBOOO/IHO ONIEPUPOBATH YEPTESIKHBIMI HHCTPYMEHTAMU B HECIIOKHBIX CIyJasiX,
° BBINOJIHATh TOCTPOCHUSI TPEYrOJIbHUKOB, MPUMEHSATh OTIAEJIbHBIE METOJbl IOCTPOCHUMN
HHUPKYJIEM U JIMHEHKOW ¥ TPOBOAUTH MPOCTEHIIINE UCCIICIOBAHUS YKCIa PEIICHU;
° nU300paxkaTh THUIIOBBIC IUIOCKHE (GUTYPHI M OOBEMHBIC TeJla C IMOMOINBID TMPOCTEUIITNX
KOMIIBIOTEPHBIX HHCTPYMEHTOB.
B noBceqHeBHOM KU3HU M NP U3YYEHUU APYTUX MPeIMETOB:

o BBITIOJIHATH HpOCTCﬁLHHG MMOCTPOCHUA HA MCCTHOCTH, HeO6XOHI/IMBIC B peaHBHOﬁ JKU3HU, @
OLICHUBATh Pa3Mephl PeabHBIX 00BEKTOB OKPYXKAIOIIETO MHUPA.
IIpeoGpazoBanus

o OnepupoBarh TMOHATHEM JBIDKEHUS M NpeoOpa3oBaHusl  MOAOOMs, BIAJAETh IpUEMaMH
NOCTpOeHHUsT (GUryp C HUCHOJB30BAHMEM JBIDKEHHMH M TpeoOpa3oBaHH MOAO0OMS, INPUMEHSTh
[IOJIyYUEHHBIE 3HAHMSI M ONBIT IOCTPOEHMM B CMEXHBIX INpEeIMETaX U B PEANbHBIX CHUTYalUsIX
OKPYKAIOILEro MUpa;

o CTpOUTH (pUTYPY, MOJOOHYIO JTaHHOMU, TOJIB30BATHCS CBOMCTBAMH TOJ00US I 0OOCHOBAHUS CBOWCTB

buryp;

o NPUMEHSTh CBOMCTBA [BWKCHHUW ISl TPOBEACHUS TPOCTEHIINX OOOCHOBAHWUN CBOWCTB (pUTyYD.

B noBcegHeBHOM KM3HM U NPU U3Yy4YEeHUH APYTUX NPeAMETOB:

o IIPUMEHSTHh CBOMCTBA JABMKEHUN U MPUMEHATH 000U E /1JIsl IOCTPOEHUM U BBIYUCIICHUH.

BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

o OnepupoBaTh MOHATUSMU BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, IIPOM3BEIECHUE BEKTOpAa Ha YUCIIO,
yrojl MeXAYy BEKTOPAMH, CKaJsIpPHOE IPOU3BEIECHUE BEKTOPOB, KOOPAMHATBI Ha IUIOCKOCTH,
KOOpAHMHAThI BEKTOPA;

o BBIIIOJIHATD ~ JIGWCTBHUSL HAX BEKTOpamMH  (CIIOKEHWE, BbIYMTAHHWE, YMHOXXCHHE Ha 4YHCIO),
BBIUMCIIATh CKaISIPHOE IIPOU3BENEHUE, ONPEAENATh B MPOCTEHUIIMX CIy4yasX yYroidl Mexay
BEKTOPAMH, BBINOJHATH Pa3I0KEHUE BEKTOpAa Ha COCTABJSIOLIUE, IPUMEHSATh MOJyYEHHbIE 3HAHUS B
¢u3uke, Moub30BaThCs (HOPMYJONH BBIUUCICHUS PACCTOSIHMS MEXJIY TOYKaMU I10 HM3BECTHBIM
KOOp/IMHATaM, UCII0JIb30BaTh YpaBHEHUs (pUTyp 11 peleHus 3a1ay,

o IIPUMEHATh BEKTOPHI M KOOPAMHATHI JUISl PELICHUS IN€OMETPUUYECKUX 3a/]ad Ha BBIYMCICHUE JJIMH,
yIJI0B.

B noBcexHeBHOM KU3HU U NIPU U3YyYEHHUH APYIUX NPeIMETOB:

o UCIIOJIb30BaTh MOHATHS BEKTOPOB U KOOPJMHAT JUIs pelIeHUs 3a1a4 o pU3MKe, reorpapuu U Apyrum

y4eOHBIM IIpeIMETaM.
Metoabl MAaTeMaTHKH

L4 I/ICHOHBZ’»YH HU3YUYCHHBIC MCTObI, ITIPOBOAUTDH A0OKA3ATCIBCTBO, BBIIIOJIHATE OIIPOBCPIKCHUC, @
BI)I6I/IpaTI) HU3YUCHHBIC METOJBI U UX KOM6I/IHaHI/II/I JJIs1 peIICHUA MaTEMAaTHYCCKUX 3aJ1a4,
L4 HUCIIOJB30BaTh MAaTCMATHYCCKHEC 3HAHHA OJId OIIMCaHUA 3aKOHOMepHOCTCI>'I B OKp}I)KaIOIJ_IeI\/'I
ACUCTBUTCIBHOCTU U TPOU3BCACHUAX NCKYCCTBA,
L MNPUMCHATH HpOCTeI\/JIHH/Ie nporpaMMHBIC CpE€ACTBA W OJICKTPOHHO-KOMMYHUKAITUOHHBLIC

CUCTCMEI IIPU pCHICHUN MATEMATHYCCKUX 3a1a4.



2. COHAEPXXAHUE YYEBHOI'O ITPEJIMETA
2.1. MATEMATUKA (5-6 knaccsr)

DJIeMeHTbI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTUKH

CormacHo ®I'OC ocHOBHOro 00mIero oOpa3oBaHUs B Kypc MaTEMaTHKH BBEACH pa3jei
«Jloruka», KOTOpBIA HE MPEANoiaracT JOMOJHUTENbHBIX YAaCOB Ha M3YYEHHWU U BCTPAUBACTCS B
pa3IMYHbIE TEMBl KYpPCOB MAaTeMaTHKA M WH(DOPMATUKH W TPEABAPSCTCS O3HAKOMIICHHUEM C
AJIEMEHTaMU TEOPHUH MHOKECTB.

MHo:kecTBa U OTHOILIEHUS MKy HUMH

MHOXEeCTBO, Xapakmepucmuieckoe c80UCmME0 MHOJcecmad, dIEMEHT MHOXECTBa, nycmoe,
KOHeuHoe, beckoHeunoe mHodcecmso. [logMHoxkecTBO. OTHOIIEHNE TPUHAITICKHOCTH, BKIIOYCHHUS,
paBeHCTBa. DJIEMEHTbl MHOXECTBA, CIIOCOOBI 3a/laHUs MHOXKECTB, PACNO3HABAHUE NOOMHOICECME U
9/1eMEHMO8 NOOMHOACECME C UCNONb308AHUEM KpY2os Diliepa.

Onepauuu HaJg MHOKeCTBAMM

[lepeceyenune u oObeaIUHEHNE MHOXKECTB. PasHocmb MHOJCECM8, OONOIHEHUE MHOMCECMEA.
Hnumepnpemayus onepayuti Hao MHOXCECMBAMI ¢ NOMOWbIO Kpy208 Jiiiepa’.

DJIeMeHThI JJOTHKH

Omnpenenenue. YTBepKAeHHUs. AKCHOMBI U TeopeMbl. JlokazaTenbcTBo. J[0Ka3aTensCcTBO OT
npotuBHOro. Teopema, oOpatHas qanHou. [Ipumep u KoHTpHIpUMED.

Bobicka3biBaHUS

HcTtuHHOCTD U JI0XKHOCTH BbICKa3bIBaHUS. CroowcHbie u npocmoie vickasviganus. Onepayuu
HAO 8bICKA3bLIBAHUAMU C UCNOIL30BAHUEM NO2UYECKUX C8A30K: U, Ull, He. YCI08Hble 8bICKA3bIBAHUSL
(umnauxayuu).

HarypaJjbHble 4ucjIa U HYJIb

HarypajbHblii psi 4KcesI U ero cBOiCcTBa

HatypanbHOoe YHCIIO, MHOXECTBO HATypaJbHBIX YHCENl M €ro CBOWCTBa, H300pakeHHe
HATypaJIbHBIX YKMCEJI TOYKAMH HA YUCIOBOU IPAMOM. Mcronb30BaHre CBOMCTB HATYPAIBHBIX YUCEN
IIpU PELIECHUH 3a/a4.

3anuch U YTeHHe HATYPAJIbHBIX YHCEJ

Paznuune mexay uugpoit u ynciaom. Ilo3unnonHas 3anuce HaTYpalbHOIO YKCIa, TOMECTHOE
3Ha4YeHHe LUQpPbI, pa3psAbl U KIACCHl, COOTHOIIEHUE MEXIY JBYMsI COCEJIHHUMH pa3psIHBIMU
€AVMHULIAMH, YTEHUE U 3aIIMCh HATYPAJIBHBIX YHCEIL.

Oxkpyrienune HaTypaJbHBIX YHCEJ

HeoOxonumocts okpyrienus. [IpaBuio okpyriieHust HaTypalbHbBIX YUCEIL.

CpaBHeHMe HATYPaJIbHBIX YHcell, cpaBHeHHe ¢ yucjom 0

IIonsATHE O CpaBHEHMM YHUCEJ, CPAaBHEHHME HATYPAJIbHBIX YHUCEN APYT C APYIOM U C HYJIEM,
MaTeMaTHyecKas 3alKuch CpaBHEHUI, CIIOCOOBI CPAaBHEHUS YHCEL.

JeHcTBHUS ¢ HATYPAJIBHBIMH YHCJIAMH

CrnoxxeHue W BBIYATAHHME, KOMIIOHEHTBHI CJIOKEHHsS W BBIUWTAHHUS, CBS3b MEXKIY HUMH,
HaxO0JIEHUE CYMMBbl U Pa3HOCTH, U3MEHEHHE CYMMbl U Pa3HOCTU IIPM U3MEHEHHUH KOMIIOHEHTOB
CJIO)KEHUS U BBIYUTAHUSA.

YMHOXEHUE U JeJIC€HUE, KOMIIOHCHTbl YMHOXKEHHsS U JCIIECHMs, CBI3b MEXIYy HHUMU,
YMHOXXEHUE M CIOXKEHHE B CTOJOMK, JI€JIEHUE YrOJKOM, IPOBEpKa pe3yabTara € IMOMOILBIO
MPUKUAKA U 00paTHOTO JEHCTBUS.

! DJIEMEHTBI COZCPIKaHUA yqeGHoro npeaMeTa, OTHOCAMIUECd K pe3yJibTaTaM, KOTOPbBIM YyHalluecs «Iojaydar
BO3MOXXHOCTb HAYUYUTHCA» BbIACICHBI KYPCUBOM.



[lepemecTuTEnbHBII W COYETATEIbHBIA  3aKOHBI  CIIOKEHHMS U YMHOXCHHS,
pacrpeeNuTeNbHbI 3aKOH YMHOXEHHSI OTHOCUTENIBHO CJIOXKEHUS, 00O0CHO8aHue an2opummos
8bINOIHEHUS apuhMemuyeckux Oeucmsuil.

CreneHb ¢ HATYPAJIbLHBIM NOKa3aTeJIeM

3anuch yMciaa B BUAEC CYMMBI Pa3psiAHBIX CJIaraeMbIX, MOPSAJOK BHIOJHEHUS JCHCTBHUIl B
BBIPKEHUSIX, COIEPIKALIUX CTENEHb, BBIYMCIIEHNE 3HAUCHHUI BBIPAXKEHUH, COIepKAIUX CTEIICHb.

YucsioBble BbIPpAKEHUS

UucnoBoe BBIPAKEHHUE U €T0 3HAYEHUE, IIOPAIOK BBIITOJIHEHUS ACUCTBU.

Jlejienne ¢ ocTaTKOM

Jlenenue ¢ 0CTaTKOM Ha MHOKECTBE HAaTypPaJIbHBIX YHCEN, C80UCMBA OelleHUsi ¢ OCMAMKOM.
[IpakTuyeckue 3a1a4u Ha JIEJICHUE C OCTATKOM.

CgoiicTBa M NPU3HAKH JAeJIMMOCTH

CBOMCTBO IEIMMOCTH CYMMBI (pa3HOCTH) Ha uucio. IlpusHaku aeaumocts Ha 2, 3, 5, 9, 10.
Ilpusnaku oerumocmu na 4, 6, 8, 11. Jlokazamenvcmeo npusnaxos oOerumocmu. PenieHue
MPAKTUYECKHUX 3a/1a4 C IPUMEHEHUEM TTPU3HAKOB JCIIMMOCTH.

Pa3noxeHue uyncia Ha MPOCTbie MHOKUTEHU

[IpocTeie U cocTaBHbIE YUCHa, pewemo Ipamocghena.

Pa3znoxeHue HaTypaapbHOTO YHUCIIa HAa MHOXHTENH, Pa3IoKEHHUE HA MPOCThIe MHOMKUTEIU.
Konuuecmeso denumeneti uucna, aneopumm pasznodiceHus 4Ucia Ha npocmvle MHOMCUMeNU, OCHOBHASA
meopema apughmemuxu.

AJireOpanyeckue BbIPpaKeHUs!

Hcnonb3oBanne OykB Juisi 00O3HAYCHUS YMCEN, BBIYMCICHUE 3HAUCHUS alnreOpandecKoro
BBIPQXKEHUS, MPUMEHEHUE alreOpanvyeckuX BBIPAKEHUN U 3alUCH CBOWCTB aprU(pMETHUYECKHX
NeNCTBH, MpeoOpa3oBaHue anredpandeckux BhIPaKEHUN.

JeaunTesu U KpaTHbIe

JlenuTenb W €ro CBOWCTBA, OOIIMU AENUTENb ABYX WU Oojee yucel, HAHOONbIIUN OOIMIMN
JIeNnTeNb, B3AaUMHO MPOCTHIE YKCIa, HAX0XAeHHe Hanbobiero odmero aenutens. KpatHoe u ero
CBOMCTBa, o0IIee KpaTHOe JABYX M 0oJjiee 4YHCENl, HauMEeHbIlee OO0Iee KpaTHOE, CIOCOObI
Hax0>XJICHUsI HANMEHBIIIET0 OOIIEr0 KPaTHOTO.

JApoon

OO0bIKHOBEHHBIE IPOOH

Mo, gacTs, 1poOHOE YuCIo, Apods. J[poOdHOE Ynciio Kak pe3yabTar aeneHus. [IpaBuibHbie U
HEeTpaBWIbHbBIE APOOH, CMEIIaHHAasI IPOOb (CMENIaHHOE YHCIIO).

3anuch HATYpadbHOTO 4YHCIa B BHAE JIpoOM ¢ 3a/laHHBIM 3HaAMEHaTelleM, MpeoOpa3oBaHUE
CMEIIaHHOM IpoOu B HEMPABUIIBLHYIO IPOOh U HA0OOPOT.

[IpuBenenue apodeii k 061meMy 3HameHareno. CpaBHEHHE OOBIKHOBEHHBIX APOOEH.

CrnoxeHre M BBIUMTAHHE OOBIKHOBEHHBIX IpoOei. YMHOXKEHHE U JieJIeHUE OOBIKHOBEHHBIX
TpoOei.

ApudmeTrnueckue JeMCTBHS CO CMEILIaHHBIMU JIPOOSMHU.

Apudmernueckue 1eiCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NpUMEHEHUe NPU 8bINOHEHUU OeticCEULL.

HdecsaTuaHbIe APOOH

Henass u apobnas vactu gecsatuuHo napoOu. IlpeoOpazoBanue aecsATHUHBIX JpoOeill B
oObIKHOBeHHBbIE. CpaBHEHHE NIeCATUUHBIX ApoOei. CrokeHrne U BhIYUTaHHE AECATUYHBIX JIPOOEi.
OxpyriieHrne AeCATUYHBIX ApoOel. YMHOXKEHHE U JeTIeHUe NeCATUYHBIX Apobei. [Ipeobpazosarnue
00bIKHOBeHHbIX Opobell 8 Odecamuynvle Opoou. Koueunvie u beckoneumvie Odecsimuumvle OpooU.



OTHOmEHne ABYX YHCeJ

Macmtab Ha miane u kapre. [Iponopuuu. CBoiicTBa POMOPIUH, MPUMEHEHNUE TIPOTIOPIHI 1
OTHOILIEHUH MPU PEILICHUH 3a/1a4.

Cpennee apupmerndeckoe quceJ

Cpennee apudmernueckoe ABYX uucen. M3oOpakeHue cCpeaHero apuMETHUECKOTO ABYX
YyCcel Ha YHCIOBOM MpsAMOW. PernieHue mNpakTHUECKUX 3a4ad C [PUMEHEHHEM CPEIHEro
apumernueckoro. Cpedree apupmemuieckoe HeCKONIbKUX YUCEL.

IIpoueHTsI

[lonsiTue nponeHTa. Beluucienue MpoLeHTOB OT YMCIA U YKCIIa 110 U3BECTHOMY IPOLIEHTY,
BBIPaKCHHE OTHOIICHUS B MIPOLICHTaX. PelieHne HeCIOKHbIX MPAKTHUYECKUX 33]1a4 C MPOIEHTAMHU.

JAunarpamMmmbl

Cronbyatbie ¥ KpYroBbie JuarpaMmbl. V3BiedeHwe wuHQOpMAIMK W3  JUATPAMM.
H3o0padicenue ouazpamm no 4ucio8blm OAHHbIM.

PanmnonasbHbIe YHCIAa

IHosoxkuTEIBLHBIE M OTPULIATEIbHBIE YHCJIA

N3o00paxkenne yucen Ha 4YUCIOBOHM (KoopauHaTHOM) mpsiMoil. CpaBHeHue uucen. Moayib
YyHUClla, TEeOMETpUYEcKass HWHTepOperanuuss Moayids uucia. JIeHCTBUA C MOJOKUTEIbHBIMU U
OTPULIATENLHBIMU YU CJIaMU. MHOXECTBO IIEJIBIX YMCEI.

IlonsiTMe o0 pauuoHaJbHOM uHciae. [lepguunoe npedcmasieHue o0 MHOMCECEe
payuoHanbuwlx yucen. JIedcTBUs ¢ paluOHAIbHBIMU YHCIAMU.

Pemenue TeKCTOBBIX 33124

Enununbl  u3MepeHMii: [InuHBL, [Uomanad, oObemMa, MAacChl, BpPEMEHH, CKOPOCTH.
3aBUCHMOCTH MEXIYy €AMHULIAMU M3MEPEHUs KaXJOW BEJIMYMHBL. 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMS, pPACCTOSHHWE; IPOU3BOAMTENBHOCTh, BpeMs, paboTa; IieHa,
KOJIMYECTBO, CTOUMOCT.

3agauu Ha Bce apu(MeTHYCCKHE AeHCTBUS

Pemenne TekcTOBBIX 3afau apudMeTHUYecKHuM crocoboMm. Mcmonb3oBaHHe TaOnuil, CXeM,
YepTexKen, APYruX CPeJCTB MPEACTABICHUS JAHHBIX IPU PELICHUH 33/1a4u.

3aga4u Ha ABHAKEHHE, PA00TY H MOKYNKH

PemeHre HeCnOXHBIX 3aJa4 Ha JIBM)KEHHE B MPOTHBOMOJOXHBIX HAIPABJICHUSAX, B OJHOM
HaIpaBJIEeHUH, JIB)KEHHE TI0 PEKe M0 TEYEHUIO U TPOTUB TeUeHHs. Pemenne 3a1a4 Ha COBMECTHYIO
pabory. [Ipumenenue npobeit mpu pereHuu 3aaad.

3aaum Ha YaCTH, 101U, IPOLEHTbI

Pemenue 3agau Ha HaXOXKJAEHUE YACTH YHMCJIA M YHUCIA MO €ro 4actv. PemeHue 3anay Ha
MPOIIEHTHI U Joiu. [IpuMeHenre mpornopIuil mpu pereHnuu 3aad.

Jloruyeckue 3agaum

Pemennie HeCOXKHBIX JIOTUYECKUX 3a7ad. Peuwenue no2uueckux 3a0a4 ¢ nomMowwro 2pagos,
maoauy.

OcHoBHbIE METO/IbI pellieHHsI TEKCTOBBIX 3aa4: apupMeTHIecKuii, mepedop BapuaHTOB.

Harnsignas reomerpust

durypsl B OKpykawmiemM Mmupe. Harmsmaele mpencraBieHuss o ¢Gurypax Ha IUIOCKOCTH:
npsiMasi, OTPE30K, JIy4, yroJ, JIOMaHas, MHOTOYTOJbHUK, OKPYKHOCTb, KpPyr. UeThIpeXyrojbHHUK,
MPSIMOYTOJIBHUK, KBajpaT. TpeyroiabHUK, 6udvl mpey2onvHukos. lIpasunbHvle MHO20Y20NbHUKMU.
N300paxkeHne OCHOBHBIX I'€OMETPUUYECKUX (QUTYp. B3aumHnoe pacnonodsxcenue 08yx NpsAMbIX, 08VX
OKpYJCHOCIMEU, NPAMOU U OKpyJ#cHOcmu. JInuHa oTpe3ka, ToMaHoW. ENWHUIIBI U3MEpPEeHUs JUTHHBI.



[Toctpoenue otpe3ka 3amaHHOM [iuHBL. Buaesl yrnoB. I'pagycHas mepa yrina. M3mepenue u
MIOCTPOCHHE YIJIOB C IOMOUIBIO TPAHCIIOPTHUPA.

[Tepumerp MHOTOyronpHUKa. [ToHATHE TUTOMIATU (UTYPHI; SAMHHUIIBI U3MEPEHUS TUIOMIAIH.
[Tnomane mpsiMOyroJibHHKA, KBajapaTa. [IpubnrmkenHoe n3MepeHue miomaan Guryp Ha KIeT4aTon
Oymare. Pasnosenuxue gueypol.

Harnsgaeie npencTaBiaeHust O MPOCTPAHCTBEHHBIX (UTYpax: KyO, MmapajuieNenurie]], Ipusma,
nupamuaa, map, chepa, KoHyc, muiauHAp. M300pakeHrne NpoCTpaHCTBEHHBIX Guryp. lIpumepsi
ceuenuti. Mnozoepannuxu. Ilpasunvrvie mrocoepannuxu. IIpumepsl pa3BepTOK MHOTOTPAaHHHUKOB,
HWIMHIPA U KOHYCA.

[Tonarue oobema; equHHULBI 00beMa. OOBeM MPSMOYTOJILHOTO Mapajiesienunenia, Kyoa.

[Tonsitue o paBenctse ¢uryp. LlenTpanbHas, oceBas u 3epkanvHas cummeTpun. M3o0paxenue
CUMMETPUYHBIX UTYP.

Pemenue npakTuyeckux 3a/1a4 ¢ IPUMEHEHUEM MTPOCTEHIIINX CBOMCTB QUryp.

HcTopust MaTeMaTUKH

Tosenenue yugpp, 6yxe, uepoeiugos 6 npoyecce cuema u pacnpeoeieHus npooyKmos Hd
Jpesnem bnusxcnem Bocmoke. Ceazv ¢ Heonumuueckou pesonoyuetl.

Pooicoenue wecmuoecamepuunoii cucmemol cyucienus. llosenenue Odecamuunou 3anucu
yycer.

Pooicoenue u pazsumue apugpmemurxu namypanvuoix uucen. HOK, HO/[, npocmsie uucna.
Pewemo Spamocghena.

llosenenue Hynsa u ompuyamenvhvix uuceir 6 mamemamuxe opesHocmu. Ponv [uoganma.
Iouemy (-1)(-1)=+17?

/pobu 6 Basunone, Ecunme, Pume. Omxpoimue oecamuunvix opobeu. CmapuHhble cucmemol
mep. [ecamuunvie Opobu u mempuueckas cucmema mep. JI. Maenuyxuil.

2.2. AJITEBPA (7-9 xnaccer)

DJIeMEeHTHhI TEOPUM MHOKECTB U MATEMATUYECKOM JIOTUKH

MHokecTBa M OTHOIIEHUS] MEXKIY HUMU

MHOXEeCTBO, Xapakmepucmuieckoe cC8OUCHME0 MHONMCecmed, dIEMEHT MHOKECTBa, nycmoe,
KOHeuHoe, beckoHeunoe mHodcecmso. [logMHOXkecTBO. OTHOIICHNE TPUHAITIC)KHOCTH, BKIIOYCHHS,
paBeHCTBa. DJIEMEHTbl MHOXECTBA, CIIOCOObI 3a/laHNs MHOKECTB, PACNO3HABANHUE NOOMHONHCECME U
91eMEHMO8 NOOMHOICECME C UCNONIL30BAHUEM KPY208 Diiiepd.

Onepanumn HAX MHOKeCTBAMU

[lepeceuenne u 0ObeTUHEHUE MHOXKECTB. PasHocmb MHOJCecms, 00NOIHeHUe MHOMCeCmad.
Humepnpemayus onepayuii Ha0 MHOMCECMBAMU C NOMOWbIO KpY208 Jiliepa.

DJIeMeHTBhI JIOTUKH

Ompenenenue. YTBepkKaeHUs1. AKCHOMBI U TeopeMbl. JlokazarenbcTBO. Jloka3aTenbCTBO OT
npotuBHOTO. TeopeMa, oOpatHas qanHou. [IpumMep u KOHTpIpUMED.

Bbicka3biBaHUA

HcTuHHOCTD U JI0)KHOCTH BbICKa3bIBaHUsS. Croowcuvie u npocmoie vlckasviganus. Onepayuu
HAO 8bICKA3LIBAHUAMU C UCNONb308AHUEM JIOSUYECKUX CBA30K: U, UTU, He. Y Cl06Hble 8bICKA3bIBAHUS
(umnauxayuu).

Yucaa

PannonaJjbHbIe YHCIa

MHoOXxecTBO panvoHalnbHbIX uncen. CpaBHEHHE palMOHANbHBIX u4uced. JledcTBus ¢
panMoHaIBHBIMU YnuciiaMu. [Ipedcmasnenue payuoHaibHo20 Yucia 0ecamudHou 0poobio.

HppauuoHajbHble YHCIa



IlonsaTHe uppanuMoHaIBLHOrO 4ucia. Pacro3HaBaHue HppalUOHAIBHBIX yuceldl. I[Ipumepsl

JI0Ka3aTeNbCTB B anrebpe. MppanmonansHocTs uncia 2. [Ipumenenue B reomerpun. CpagHenue
uppayuoHanbHulx yucei. MHodcecmseo 0elcmeumenbHbIX YUcel.

ToxnecTBeHHbIE IPe0Opa3oBaAHUA

YmnciioBble U OYKBEHHbIE BHIPAKEHUS

Bripaxkxenne c¢ nepemeHHOW. 3HaueHWe BblpaxeHus. llogcTaHOBKA BBIPAXKEHUN BMECTO
MEePEMEHHBIX.

esble BbIpa:KeHU s

Crenenb C HaTypaJbHBIM IIOKa3aTreleM M ee cBoiictBa. [IpeoOpa3oBaHus BBIpa)KEHHI,
COJIEpIKaIlMX CTEIIEHU C HATypaJIbHbIM I10Ka3aTeIEM.

OpHowiieH, MHOTOUJIEH. JIeHCTBUS ¢ OHOWIEHAMHU U MHOTOWJIEHaMU (CJI0KEHHE, BHIUUTAHUE,
yMHOXkeHHUE). DopMynbl COKpAIIEHHOI'O YMHOKEHHS: Pa3HOCTb KBaJpaToB, KBAApaT CYMMBbI M
paszHocTH. PaznoskeHue MHOTOWJIeHAa Ha MHOXKUTENIU: BbIHECEHHE OOIIEro MHOXKUTENS 3a CKOOKH,
2PYNNUPOBKA, NpUMEHeHUe @QOopMyN COKpAuwjeHHo20 YMHoxdceHus. Keaopamuuvlii mpexuien,
PA3odHCeHUe KeaOpAmMHO20 MpexuieHa Ha MHONCUMEIU.

/{poOHO-panHoOHa/IbHBIE BHIPAKEHHUS

Crenenp ¢ uenbiM TokazateneM. IIpeoOpa3oBaHue IpOOHO-TMHEMHBIX —BBIPAKEHUU:
CIIO)KEHHE, YMHOXEHUE, IeTeHUe. Aneebpauyeckas Opods. [lonycmumbie 3Ha4eHUss NEPEeMEHHbIX &
OpobdHo-payuonanvhvlx  evipadicenusax. Coxpawenue aneebpauueckux Opobet. Ilpusedenue
aneebpauueckux Opodeti K obwemy 3uamenamenio. [elicmeus ¢ aneeopauueckumu Opoosmu:
Cll0diCe e, 8blYUMAaHUe, YMHOJICEHUe, OelleHUe, 8036e0eHUe 8 CINEeNeHb.

IIpeobpazosanue 8vipasicenutl, cO0EpHCAUUx 3HaAK MOOYVIIA.

KBaaparubie kopHu

ApudmeTrnueckuii KBaApaTHBIM KopeHb. [IpeoOpa3zoBaHue BBIpAXKEHMI, COJAEPIKALIUX
KBaJIpaTHbIE KOPHU: YMHOXKEHUE, JI€JICHUE, BBIHECEHUE MHOKUTEINS U3-T10J] 3HaKa KOpHS, HeceHue
MHOJCUmeJisi N0O 3HAK KOPHAL.

YpaBHeHus U HEPaBEeHCTBA

PaBencrBa

UYucnoBoe paBeHcTBO. CBONCTBA YHCIOBBIX PaBEHCTB. PaBEHCTBO ¢ NEPEMEHHOM.

YpaBHeHusi

[lonsiTe ypaBHEHUs U KOpHSI ypaBHeHUs. [Ipedcmasnenue o pagHoCUIbHOCMU YPAGHEHUI.
Ob6nacme onpedenenus ypasrerust (001acmey 0ONYCMUMbIX 3HAYEHUL NEPEMEHHOLL).

JInHeiiHOe ypaBHeHHe U ero0 KOPHH

Pemienne nuHelHbIX ypaBHEHUN. Jluneunoe ypasuenue ¢ napamempom. Konuuecmeo xopmeii
JIUHEUH020 ypasHenus. PeuieHue TuHelinblX ypasHeHull ¢ napamempom.

KBanpaTrHoe ypaBHeHHe M er0 KOPHH

KBagparusle ypaBHenusi. HenosiHble KBajpaTHble ypaBHEHHUs. JJMCKPUMHUHAHT KBaJpaTHOI'O
ypaBHeHUs. PopMmyna KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamnas
meopeme Buema. Penienue KBaJpaTHBIX YpaBHEHMIA: UCHONb30BaHUE (DOPMYIBI JUIsI HAXOXKACHUS
KOpHEH, epaguueckuii memoO peuwlenus, pasziodcenue HA MHONCUmMeny, noobop KopHel ¢
ucnoavsoeanuem meopemvl Buema. Konuuecmeo kopheil K6aopamnozo ypasHeHus 8 3a8UcCUMOCmuU
om e2o oOuckpumunauma. bukeadpammuvie ypasnenus. Ypasnenus, ceooumvle K AUHEUHbIM U
keaopamuwvim. Keaopammuvie ypaguenus c napamempom.

JApo0HO-panMoHaIbHbIC YPABHEHUSA

Pemenne mpoctedmmx ApoOHO-TUHEHWHBIX YpaBHEHUU. Peuwtenue OpoOHO-payuUOHANbHBIX
VpAaHeHUll.

Memoowl pewenus ypagneHuil: mMemooObl PABHOCUNILHLIX NPeodpa3z08anull, Memoo 3aMeHbl
nepemenHou, epaguieckuii memoo. Hcnonvzosanue ceolicme hyHKyuti npu peuieHuu ypasHeHuu.

Ilpocmetiuue uppayuonanvhvie ypaguenus éuoa (X) =a, f (x) = g (x) .

n
Vpaenenus suoa X = a.Ypasnenus 6 yenvix uuciax.
Cucrembl ypaBHeHHH



YpaBHeHHE ¢ IByMs IIEpeMEHHBIMU. JIMHENHOE ypaBHEHHE C ABYMs IIEpEMEHHBIMU. [Ipamas
Kax epaguueckas unmepnpemayus TUHEUH020 YPAGHEeHUS ¢ 08YMs NePpeMEeHHbIMU.

[TonsiTue cucremsl ypaBHeHU. PerieHne cuctemMbl ypaBHEHUM.

MeTtoapl pelieHusi CHCTEM JIMHEHHBIX YpaBHEHHMU C JBYMsI TEPEMEHHBIMU: epagduueckut
Memoo, MEemoo ClOHCeHUsl, METOJ IOJCTAHOBKHU.

Cucmembl TUHEUHBIX YPAGHEHUL C NAPAMEMPOM.

HepaBencrBa

YucnoBele HepaBeHcTBa. (CBOICTBa 4YMCIOBBIX HepaBeHCTB. IIpoBepka crpaBeIMBOCTH
HEPABEHCTB IIPU 33JaHHbIX 3HAUECHUSAX [IEPEMEHHBIX.

HepaseHnctBo ¢ nepemenHoi. CTporue u HeCTporue HepaBeHCTBa. Ooracmbv onpeodeneHus
HepaseHcmaa (001acms 0ONYCMUMbBLX 3HAYEHUT NePEeMEHHOIL).

Penrenne nuHeNHbIX HEPABEHCTB.

Keaopammnoe nepasencmeo u e2o pewenus. Pewenue KeaOpamHuIX HepaseHcms.
UCNONb306AHUE CBOUCME U 2pAPUKA KE8AOPAMUYHOU (DYHKYUU, MemoOd UHMEpPBAlos. 3anuch
pewenus KeaopamHto20 HepageHCcmaa.

Pewenue yenvix u opobno-payuonanvhvix Hepagencme Memooom UHmMepeaios.

Cucrembl HEpaBeHCTB

CucteMbl HEpaBeHCTB C OJHOW mepeMeHHOH. PelieHue cucTeM HEpaBEHCTB C OJHOU
[IEPEMEHHON  TMHEWHBIX, Kéaopamueix. V1300pa’keHue pereHus: CUICTEMbl HEPAaBEHCTB Ha YMCIIOBOU
IpsIMOiL. 3aMnCh peIIeHus] CUCTEMbl HEPABEHCTB.

DYyHKIUHT

IHousitue pyHKuUMHU

JlexapToBbl KOOpAMHATHI Ha MIOCKOCTU. DopMHUpoOBaHUE MPEICTABICHUI O METAPEIMETHOM
MOHATUH «KOOPIUHATB». Cr1ocoObl 3a1aHus PYHKLUN: aHATTUTUYECKUH, rpaduuecKuii, TaOINYHbII.
I'padbuk ¢yakmum. [lpumepbl QYHKIUH, MOTy9aeMbIX B TPOIECCE WCCICAOBAHUS Pa3TUYHBIX
peabHBIX MPOLIECCOB U PELIeHUs 3aau. 3HaueHue GyHKuuu B Touke. CBoiicTBa QyHKIMIA: 001aCTh
olpeseeHus, MHO3KECTBO 3HAYEHUH, HYJH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
uemHoCmyv/HeyemHOoCmy, TPOMEXYTKH BO3pAacTaHMUs M YObIBaHMs, HauOoiblllee M HaMMEHbIIEe
3HaueHus. MccnenoBanue QyHKIUY 110 €€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno - 3a0annvie gpynkyuu.

JInneiiHas pyHKUIMSA

CpoiictBa u rpaduk JuHEeHHON (QyHKUMU. YTiioBOH ko3¢ dunueHT npsMoil. Pacmnonoxenue
rpaduka JMHEHHON (QYHKIMU B 3aBUCUMOCTHU OT €€ YIJIOBOro KO3 ¢uiueHTa 1 CBOOOJHOTO YJieHa.
Haxooicoenue roagpgpuyuenmos nuweiinoi @yHkyuu no 3a0aHHbIM  YCIOBUAM. NPOXOAHCOEHUE
npsAMOl uepe3 08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOACOEHUE NPAMOU depe3 OAHHYIO
MOYKY U NAPALIEeNbHOU OAHHOU NPSAMOU.

Keaaparnunas pyHkuus

CpoiictBa u rpaduk kBaaparuuHoi ¢yHkuuu (mapabona). [locmpoenue epaguxa
Keaopamuunou ynxyuu no moukam. HaxoxaeHue Hynel KBagpaTUYHOW (YHKIIMH, MHOMCECMEA
3HAYEHUL, NPOMENHCYMKO8 3HAKONOCMOAHCIEA, NPOMENHCYNKOE MOHOMOHHOCU.

OoOpaTHast NPONOPUMOHAIBHOCTH

CaoiicTBa pynkuuu y = . ['unep6ona.
X

I'pajpuku pynxuyuii. Ilpeoopaszosanue cpaghuxa Gynkyuu y = f(x) 0ra nocmpoenus
epaguxoe hynkyuil 6uoa y = af (kx +b)+c -
Ipaguxu ¢pynxyuii y=a+ LY = XY =3X,y=X-
X+b
IMocaenoBaTeIbHOCTH M POTPECCHHU
YucnoBas mocneaoBaTenbHOCTh. [I[puMepbl YHCIOBBIX MOCieaoBaTenbHOCTel. beckoHeuHbie
MOCJIeIOBATEILHOCTH. ApudMeTnueckas Iporpeccus u ee cBoicTBa. ['eomeTpuueckas mporpeccusi.



Dopmyna obwjeeo uneHa u cymmvl N NEPEbIX UNEHO8 aApUPDMEemU4ecKou U 2eoMempuyecKoll
npoepeccuil. Cxoosauasica 2eomempuyeckas NPpocpeccus.

Pelnenne TeKCTOBBIX 32124

3anaum Ha Bce apupMeTHYECKHE TeliCTBUS

Pemenne TEeKCTOBBIX 3amad apupMETHYECKHM criocoboMm. Mcrmonb3oBaHMe TaONHI, CXEM,
YepTexel, APYrux CpeaCTB MPECTaBICHUS JaHHBIX PU PELICHUH 3a/1a4H.

3agauu Ha IBHKeHUE, PA0OTY U MOKYNKHU

AHanu3 BO3MOXXHBIX CHUTYallUid B3aUMHOTO PACIOJIOKEHUS OOBEKTOB MpPHU MX IBUKCHUU,
COOTHOILIEHUS] 0OBEMOB BBITIOJIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agauu Ha YACTH, 10JIH, TPOLEHTHI

Pemenne 3agau Ha HaXOXAEHHWE YACTH YHUCIIa M YUCIA MO €ro 4actu. Pemenue 3amay Ha
MPOLIEHTHI U JoJiu. [IpuMeHenne nponopiuil npu perieHnuu 3aay.

Jlornyeckmue 3agauu

Pemenue noruueckux 3anau. Pewenue no2uveckux 3a0ay ¢ nomowvio epaghos, madauy.

OcHoBHbIE MeTOABbI pellleHHs TEKCTOBBIX 3aja4: apudMeTuyeckuil, anreOpanyuecKui,
nepebop BapuaHTOB. [lepsuunvle npeocmasieHuss O Opyeux Memooax peuwieHus 3a0ay
(eeomempuueckue u epaguueckue memooot).

CTaTUCTHKA M TeOpHs BEPOSATHOCTEI

Crarucruka

TabnuaHoe M TpaduyecKoe MPEICTaBICHUE JAHHBIX, CTOJOYAThIC M KPYTOBBIC JAHArpPaMMBbl,
rpaduky, TpUMEHEHUE TuarpaMM U TpaduKOB JIJs OMUCAHHS 3aBUCHUMOCTEH pealbHbIX BEIUYHH,
u3BJcueHUe MHPOpManuu U3 TaOIUI, nuarpamMMm M rpadukoB. OmucarenbHbIC CTATHCTHYSCKUC
MOKa3aTeIl YUCIOBBIX HAOOPOB: cpeaHee apupMeTuIecKoe, Meouana, Hanbobllee U HauMEHbIIIee
3HaueHus. Mephl paccenBaHUs: pa3Max, OUCHePCUs U CIMAHOAPMHOe OMKIIOHEHUe.

CnyyaitHass W3MEHYMBOCTh. VI3MEHUMBOCTH TMpH U3MEpEeHUsX. Pewarowue npasuia.
3axonomeprHocmu 8 USMEHUUBBIX BENUUUHAX.

CayuaiiHble cOObITHS

CnyuaifHble OMBITHI (IKCIIEPUMEHTBI), 3JCMEHTAPHBIC CIIydailHble COOBITHS (HUCXO/IbI).
BepositHoct  sneMeHTapHbIX — cOObITUH. CoOOBITHS B CIOy4yallHBIX  OKCIIEpUMEHTaX U
OJIarOMPUSTCTBYIOIINE JJIEMEHTApHBIE COOBITHA. BepoATHOCTH CiydailHBIX COOBITHUNA. OMBITHI C
PaBHOBO3MOXKHBIMHU DJIEMEHTApHBIMH COOBITUAMHU. Kitaccuyeckue BEpOSITHOCTHBIE OMBITHI C
WCIIOIb30BAaHUEM MOHET, KYOUKOB. [Ipedcmasnenue codvimuil ¢ nomowwto ouazpamm Jiiepad.
IIpomusononoscuvie codbvimus, 00veouneHue u nepeceyeHue cobwvimutl. Ilpasuno crodcenusn
gepossimruocmeil. Cnyyaiinsiii 8100p. Ilpeocmasnenue skcnepumenma 6 euoe oepesa. Hesagucumvie
coovimus. YmHooiceHue eposmuocmet Hezagucumvlx coovimutl. Ilocredosamenvhvie He3asucuMbie
ucnoimanus. [lpeacraBieHne 0 HE3aBUCUMBIX COOBITHSX B )KH3HHU.

dnemenmovlt KOMOUHAMOPUKU

Ilpasuno ymnoowcenus, nepecmanogxu, pakmopuan uucia. Couemanus u Yucio codemarull.
@opmyna uucna covemanuti. ITpeyeonvHux Ilackana. Onvimsl ¢ OOIBWUM — YUCIOM
PABHOBO3MOICHBIX — INEMEHMAPHLIX — cobbimull. Bvluucnenue eeposimnocmell 6 ORbIMAX C
npumeHenuem KomouHamopuwix gopmyn. Ucnvimanus bepuynnu. Yenex u neyoaua. Beposmuocmu
cobvimutl 6 cepuu ucnstmanuti bepnynnu.

Cnyuaiinvie enuuunbl

3naxomecmeo co cayuauHbLIMU GETUYUHAMU HA NPUMEPAX KOHEUHBIX OUCKPEMHbIX CIYYAUHbIX
senuyun.  Pacnpeodenenue  eeposmumocmeu.  Mamemamuueckoe — oocuoanue.  Ceoticmea
mamemamuyeckoz2o odxcudanus. Ilonamue o 3axkone Oonvuiux uucen. HMzmepenue eeposmuocmeil.
Ilpumenenue 3akoHa OONLUWUX YUCEN 6 COYUONOUU, CMPAXOBAHUU, 6 30PABOOXPAHEHUlU,
obecneueHuu 6e30NACHOCMU HACENEHUSL 8 UPE3BbIYAUHBIX CUMYAYUSIX.

Hcmopusa mamemamuxu

Bosnuknosenue mamemamuxku Kak Hayku, smanvl ee pazsumus. (OcHoGHble pazoeinbl
Mamemamuxu. Bvioaowueca mamemamuku u ux 6K1ao 6 passumue HayKu.



beckoneunocms mmoorcecmsea npocmuix ducen. Hucna u Onunvl ompeskos. Payuonanvhvle
uucna. [lompebnocmo 6 uppayuonansvulx yucnax. lllkona Iugpazopa

3apoorcoenue anceopvt 6 Hedpax apupmemuku. An-Xopesmu. Poowcoenue OykeeHHOU
cumgonuxu. I1. @epma, @. Buem, P. /lekapm. Ucmopus sonpoca o Haxodicoenuu ¢popmyn Kopuet
aneebpauyeckux ypaeumeruii cmenetell, oonvuux wemvipex. H. Tapmanvs, [c. Kapoano, H.X.
Abens, 3. Ianya.

llosasnenue memooa Koopounam, NO360JAOWE20 NEPEBOOUMb ceoMempuyecKue 00beKmol Ha
a3vlk aneedpol. llossenenue epaguxos @yukyuil. P. Jexapm, I1. @epma. IIpumepsvr paziuunwix
cucmem KOOpOUHam.

3aoaua Jleonapoo I[luzanckoco (@ubonauuu) o xponuxax, uucia DPubdonavuu. 3adaua o
waxmamuou oocke. CX00UMOCMb 2e0MemMpUiecKoll npocpeccui.

HUcmoxu meopuu eeposmuocmeii: cmpaxosoe oeno, azapmuvie uepul. 11. @epma, b.Ilackany,
A. bepnynnu, A.H.Koamoeopos.

Ponv  poccutickux yuenvix 6 passumuu mamemamuku. JI. Dinep. H.HU. Jlobauesckuil,
11.J1. Yeoviues, C. Kosanesckas, A.H. Koamozopos.

Mamemamuka 6 pazeumuu Poccuu: Ilemp |, wikona mamemamuueckux u nagueaykux Hayx,

paszsumue poccutickoeo gnoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviu

2.3. TEOMETPUI (7-9 knacchi)

I'eomerpuyeckue Gpurypbi

@Durypsl B reOMeTPHH U B OKPY:Kal0LeM MUpe

I'eomerpuueckas ¢urypa. dopmupoBaHUe NPEACTABICHUN O METANPEAMETHOM MOHITHU
«purypay.

Touka, nMuHUA, OTPE30K, MpsiMas, Jyd, JIOMaHasl, IJIOCKOCTb, yroj, OMCCEKTpHuca yria u ee
CBOMCTBA, BU/bI YIJIOB, MHOTOYI'OJIbHUKH, KPYT.

OceBas cummeTpusi reomerpuyeckux @uryp. LleHTpanbHas cuUMMETpUs T'€OMETPUUYECKUX
dburyp.

MHOroyroJibHuUKH

MHOroyronbHuK, €ro 53JE€MEHTBl W €ro CBoHcTBa. Pacrno3HaBaHuMe  HEKOTOPBIX
MHOT'OYTOJIbHUKOB. Buinykivle u Hegbinykivle MHO20y20 bHuKY. 1IpaBuiIbHbIE MHOIOYTOJIBHUKHY.

Tpeyronbauku. BeicoTa, wMenuana, OuccekTpuca, CpeAHsisi JHMHHUA TPEYroJbHHUKA.
PaBHOOeIpeHHBIN TPEYrOJIbHUK, €ro CBOWCTBa M MpPU3HAKH. PaBHOCTOPOHHMI TpEyrojbHUK.
IIpsAMOYTONIbHBIN, OCTPOYTOJIBHBIN, TYIIOYTOJbHBIM TPEYrOJIbHUKU. BHEIIHNE YyIibl TPEYrojJbHHUKA.
HepaBencTBo TpeyroyibHUKA.

YetslpexyronbHuky. Ilapamnenorpamm, pomO, MNpsSMOYrOJbHUK, KBajapaT, Tparenus,
paBHOOeapeHHas Tpaneuus. CBONCTBa M MPU3HAKU MapajielorpaMma, pomoa, IpsSMOYroJibHUKa,
KBaJpaTa.

OKpyKHOCTb, KPYT

OKpyKHOCTb, KpYI, HMX DJEMEHTbl M CBOWCTBA; LEHTPAJIbHBIE W BIMCAHHBIE YIJIBL.
Kacarenbnas u cexywas K OKpYKHOCTH, UX cgolicmed. BriMCaHHbIE U ONMMCAaHHBIE OKPYXHOCTH IS
TPEYTOJAbHUKOB, Yemblpexy20JibHUKOE, NPASULbHbIX MHO20)20JIbHUKOS.

I'eomeTpuyeckue purypsl B NpocTpaHcTBe (00beMHbIE Te1a)

Mnozozcpannuk u e2o snemenmul. Hassanus MHO202PAHHUKOSE C PA3HbIM HNONONHCEHUEM U
Konuuecmeom cpareti. IlepBuuHbBIE TIpEACTaBIEHUS O NHUPaMUJE, NapajulelIenunene, MNpU3ME,
chepe, mape, MIWIHHAPE, KOHYCE, X MIEMEHTaX U MPOCTEUIIINX CBONCTBAX.

OTHoOICHHUS

PasencrBo puryp

CBolicTBa paBHBIX TPEYroJbHUKOB. I[pM3HaKku paBeHCTBA TPEYTOJIbHUKOB.

IMapanieJbHOCTH NPSAMBIX

[Ipu3znaku W CBOICTBa mNapajUIENbHBIX MPSAMBIX. Axcuoma napannenvHocmu Eexnuoa.
Teopema Daneca.

IlepnieHauKYyIsIpHBIE IPAMBIE



IIpsmoii  yron. Ilepnenpukymssp k mnpsMoil. Haknonnas, mnpoekuus. CepeauHHBIN
MEPHeHIUKYIAp K oTpe3Ky. Ceolicmea u npusHaKu nepneHoOUuKyIApHOCMU.

Ilooooue

Ilponopyuonanvuvle ompesku, nooodue @ueyp. I[looobnvie mpeyeonvruxu. Ilpuznaxu
noooobus.

B3anMHoe pacnosiokeHue psiMON U OKPY>KHOCTH, 08YX OKPYIHCHOCMELL.

HN3mepeHus u BbIYMCICHUS

Beanunnbl

[Tonstue Benmmuuuebl. JnuHa. M3mepenue nnusbl. EquHULBI u3MepeHus MvHbL. BenuunHa
yria. ['pagycHas mepa yria.

[TonsTHe 0 TiOMmAAM TUIOCKON (QUrypsl U ee cBoiicTBax. M3mepenue miomaaei. EMuHUIBI
M3MEpEeHUs TUIOIIATH.

[IpencraBnenne 06 oObeme U ero cBoicTBax. M3mepenuwe oObema. ExvHuIBI M3MepeHUs
00BEMOB.

N3mepenus u BbIYMCICHUS

NucTpymMeHTBI JUIsi M3MEpPEHUNM U TOCTPOCHUM; HM3MEPEHHE M BBIUKCICHUE YIJIOB, IJIUH
(pacctosiHwmit), twiomaneil. TpuroHomerpuueckue GYHKIMH OCTPOrO yria B MPSMOYrOJIbHOM
TpeyroibHuke 7Tpuconomempuueckue @yHKYyuu myno2o yeid. BBIUNCIEHHE  3JIEMEHTOB
TPEYrOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPHUYECKHX COOTHOIICHUH. DOopMysbl IUIOMIAAH
TPEYroJdbHUKA, MapajuiejlorpaMMa W €ro 4YacTHBIX BHUAOB, (DOPMYIBI JUTUHBI OKPYXHOCTH U
wiomaau kpyra. CpaBHeHue u BbeluucieHue riomianeid. Teopema [ludaropa. Teopema cumnycos.
Teopema kocumycos.

Paccrosinust

Paccrosinne mexay Toukamu. PaccrosHue OT TOYKM A0 HpsMOi. Paccmosuue medncoy
Gueypamu.

I'eomeTpuyeckue NoCTpoeHUs

['eomeTpruecKre MOCTPOSHUS TSl UIUTIOCTPAIIMH CBOMCTB T€OMETPHUYECKUX (DUTYP.

WNHcTpyMeHTBI Al IOCTPOCHUMN: LUPKYIb, JUHEIHKaA, YrOabHUK. [Ipocmetiwiue nocmpoenus
YUPKYleM U TUHEUKOLL: NOCmpoeHue OUCCeKMPUCHL Yaid, NePReHOUKYIAPA K NPAMOU, yeid, pagHo2o
oanHoMmy,

Ilocmpoenue mpey2onbHUKO8 NO mMpem CHMOPOHAM, 08YM CHOPOHAM U Vely MexcOy HUMU,
CMOpOHe U 08YM NPULEAHCAUUM K Hell YeTaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckue npeodpa3oBaHus

IIpeoGpazoBanusn

[TonsTue npeodpazosanus. [IpeacraBneHne o MeTanpeIMETHOM MOHITHH «TIPe00pa3OBaHUE.
Ilooobue.

JABuxenust

OceBass M LEHTpalbHas CUMMETPHs, nOGOpom U napaiieivhvii neperoc. Kombunayuu
08UMCEHUTI HA NIOCKOCMU U UX CBOUCMEA.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

BekTopsbl

[lonsiTue BekTOpa, NEWCTBHS HaJ BEKTOpaMH, HCIOJb30BaHUE BEKTOPOB B (hU3UKE,
Paznodicenue 6eKmopa Ha coCmagiaouue, CKAIapHoe npouzeeoeHue.

Koopaunartsi

OCHOBHBIE TIOHATHS, KOOPOUHAMbL 8EKMOPA, pACCMosAHUe MexHcoy moukamu. Koopounamor
cepedunvl ompeska. Ypasnenus guzyp.

IIpumenenue eexkmopog u KoopouHam 015 peueHus: RPOCMetUUxX 2eoMempuUyecKux 3a0adu.

HcTropust MaTeMaTUKH

Yucna u onunbl ompesKoa.

Om 3emneodenus k ceomempuu. [lugpazop u eco wikona. @anec, Apxumeo. [lnamon u
Apucmomens. I[locmpoenue npagunbHulx MHO20y201bHUK08. Tpuccekyus yena. Keaopamypa kpyea.



Yoeoenue xyba. Ucmopus uucna w. 3onomoe ceuenue. «Hauana» Esxnuoa. JI Diinep,

H.U.Jlobauesckuii. Ucmopus namoeo nocmynama.
T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCINU OKPYHCAIOUWE20 MUPA.

Acmponomusa u ceomempusa. Ymo u kax yswamu Auaxcazop, Spamocghen u Apucmapx o
pasmepax Jlynot, 3emau u Coanya. Paccmosmus om 3emau 0o Jlynot u Connya. Hzmepernue

paccmosinus om 3emau 0o Mapca.
Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu: J1.Otinep. I1JI.Hebviues, C. Kosanesckas,

A.H.Konmozcopos.



OTBOJIUMBIX HA U3YUEHUE KAXOM TEMBI

MaremaTuka (5-6 Kjaaccnb)

TEMATHNYECKOE IINTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA YACOB,

Knacc Tema, pa3aen 0CHOBHOTO cojiepaHusl yd4eOHOTO IpeameTa KonnuectBo yacos
5 [ToBTOpEHME U3Y4EHHOTO B HAYAJIbHOM IIKOJIe 4
Jlnaun 7
HarypanbHble yncia 11
JleficTBUsI ¢ HATYPAJILHBIMH YK CIIAMU 26
Hcnonp30Banue CBOMCTB AEUCTBUM IIPU BBIYUCIECHUAX 12
VYTI1bl U MHOTOYTOJIbHUKH 6
JenumocTts yucen 14
TpeyroJIbHUKYU U YeThIPEXYTOJIbHUKHU 8
[pobu 21
HeticTBust ¢ 1po0siMu 34
MHororpaHHHKH 8
Tabnuibl U AUarpamMmel 8
IToBTOpEHUE 11
Hroro: 170
6 [ToBTOpEHME HU3YyYEHHOTO B 5 KJlacce 5
OOBIKHOBEHHBIE IPOOH. 19
[Tpsimble Ha MIIOCKOCTH U B MPOCTPAHCTBE 6
JecsiTuunble 1poou. 9
JleicTBUs ¢ NECATUYHBIMU IPOOSIMU 29
OKpYXHOCTh 8
OTHOIIEHUS U IPOIEHTHI 15
Cummerpus 8
BykBBI ¥ hOpPMYIIBI 15
[lenbie yucna 14
Komb6unaropuka. Cnyualinble cOOBITHS. 8
PannonanpHbIE Uncna 15
MHOroyrojbHUKH M MHOTOT'PaHHHUKHU 10
ITosTOpEHUE 9
Hroro: 170
HUTOI'O 3a 5-6 kaaccsl: 340
Adareopa (7-9 kaaccol)
Knace Tema, pazzen OCHOBHOTO coziepkKaHHsl yueOHOTo npeaMeTa KonnyectBo yacoB
7 [ToBTOpEHME H3y4EeHHOTO B 6 Ki1acce 4
AnrebpanuecKue BbIPAXKECHHS 10
YpaBHEHUS ¢ OJTHUM HEU3BECTHBIM 8
OnHowIeHbl 1 MHOTOUWIEHE] 15
PaznoxxeHre MHOTOWIEHa HA MHOXKUTENN 16
Anrebpanueckue qpoou 16
Jlunelinas QyHkIms u e€ rpadukx 12
Cucremsbl 1ByX YpaBHEHHH C IBYMsI HEU3BECTHBIMHU. 12
BBenenne B KOMOMHATOPUKY 5
HToroBoe moBTopeHue 4
Hroro: 102




8 IToBTOpEHME M3YIEHHOTO B 7 KJIacce 4
Hepasencrtpa 19
[IpubnuxeHHbIE BBIYMCICHUS 11
KBaaparHbie KOpHH 14
KBaaparHbie ypaBHEHHS 23
KBanpatuunas pynkus 14
KBanparnele HepaBeHCTBA 12
IToBTOpeHUE 5

Hroro: 102

9 [ToBTOpeHue n3ydeHHoro B 8 kiacce 3
Anrebpanueckue ypaBHeHUs. CUCTEMbI HEIMHEHHBIX YPaBHCHUM 15
CreneHb ¢ pallMOHAIBHBIM MTOKA3aTeJIeM 11
CrenenHas QyHKIHUS. 16
[Iporpeccun 13
CnyuaiiHbple coObITUS 12
CnydaiiHble BEJIMYHHBI 10
MHOXECTBA | JIOTHKA 7
[ToBTOpeHue 15

Hroro: 102
HUTOI'O 3a 7-9 kaacchl: 306
I'eomerpus (7-9 kiaccwl)
Kunacc Tema, pazaes OCHOBHOTO CoJiepKaHusl yueOHOTO TIpeMeTa KommuecTBo wacos

7 HauanbsHble reomMeTprYecKue CBEACHUS 11
TpeyronbHUKU 18
[TapannenbHbIe IPSIMbIC 13
CoOTHOIIICHHUS MEXTy CTOPOHAMH U YIIIaMH TPEYTOJIbHUKA 20
[ToBTOpeHue 6

Hroro: 68

8 BBoiHOE MOBTOpEHHE 2
YeTplpex yroJIbHUKH 14
[Tnomaau duryp 14
[TogoGHBIE TPEYTOJIBHUKH 20
OKpyXKHOCTb 16
ITosTOpEHUE 2

Hroro: 68

9 BBogHoe moBTOpeHUE 2
BekTopsl 11
Meton koopaAuHAT 11
CoOTHOWICHHUST MEXAY CTOPOHAMH M YIJIaMH TPEYroJbHHUKA. 13
CkansipHOe IpOU3BEACHHE BEKTOPOB
JlnrHa OKPY>KHOCTH M IIOMIAAb Kpyra 11
JIBrokeHUst 9
HauanbpHble CBeIeHUS U3 CTEPEOMETPHHU 4
006 akcnomax IUIaHUMETPUHU 4
ITosTOpEHME 3

Hroro: 68
HUTOI'O 3a 7-9 kaaccsl: 204
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