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1. [INTAHMPYEMBIE PE3VJIbTATBI OCBOEHU S YYEBHOI'O
[MPEAMETA «MATEMATUKA. AJITEBPA. TEOMETPUA»

Bapuant 7.1. AOOIT OOO ob6yuatomuxcst ¢ 3[1P mpeamonaraet, uro oOyyaronuxcs ¢ 3I1P
noJjiyyaeT oOpa3oBaHHE, MOJHOCTbIO COOTBETCTBYIOIIEE MO MTOTOBBIM JOCTHKEHUSM K MOMEHTY
3aBepuicHUs O0y4eHHs OO0pa3oBaHHMsS OOYYArOMIMXCS, HE WMCIOIIMX OrPAHUYCHUH IO
BO3MOXKHOCTSIM 37I0POBbSI, B T€ K€ CPOKH 00ydeHwus (5-9 Kimacch).

[InanupyemMble pe3ysbTaThl ONMUPAIOTCS HA BeAyllHe IejeBble YCTAHOBKH, OTPaXKarollue
OCHOBHOM, CYITHOCTHBIM BKJaJ M3y4aeMoOW MpOrpamMMmbl B pa3BUTHE JIMYHOCTU OOYYAIOIIMXCS, UX
crocoOHoCTEN.

B cTpykType miaHupyeMbIX pe3ysibTaTOB BBIACIAETCS CJAeAy0IMe IPybl:

1. JImynoctHble pe3yabTaThbl ocBoeHUsI AOOIT OO0 obyuatomuxcs ¢ 3I1P cooTBeTcTBYIOT
®I'OC OO0 u mnpencraBieHbl B COOTBETCTBUU € TPYIIION JIMYHOCTHBIX PE3YJIbTAaTOB U PACKPBIBAIOT
U JIeTAIN3UPYIOT OCHOBHBIE HAIPAaBJIEHHOCTU 3TUX Pe3yabTaToB. OLlEHKa JOCTUKEHUS ITOW TPYIIIBI
IUTAHUPYEMBIX Ppe3yJlbTaTOB BENETCS B XOJEe MpOUEeAyp, HOMYCKAIOUUX MPEJOCTaBICHUE U
UCIIOJIb30BaHUE UCKJIIOUYMTEILHO HenepcoHupUIMpPoBaHHOI nHMOpMaLuy.

2.  Mertanpenmetrnbie pe3yabTatbl ocBoeHuss AOOII OOO ob6ywaromuxcs ¢ 3I1P
cootBeTcTBYyIOT ®I'OC OOO u mpencTaBlieHbl B COOTBETCTBUU C MOJATPYNIIAMH YHUBEPCAIbHBIX
yueOHBIX ACHCTBUIA, PACKPHIBAIOT U ACTATU3UPYIOT OCHOBHBIC HAMPABICHHOCTH METApPEIMETHBIX
pe3yJbTaToB.

3. Ilpeamernbie pe3yabtatbl ocBoeHuss AOOIl OOO obyuaromuxcs ¢ 3IIP
cootBeTcTBYIOT ®PI'OC OOO u mpencraBieHbl B COOTBETCTBUM C TPYNIAMU PE3YyIbTaTOB
yueOHOro MpeAMEeTa, PACKPHIBAIOT U JETAIN3UPYIOT UX.

[IpenmeTrHbIC pe3ysbTaThl MPUBOIATCS B OJ0KaxX «BBIMYCKHUK HaydHuTCsS» U «BBITYCKHUK
MOJIyYUT BO3MOKHOCTb HAYUUTHCS».

[Inanupyemble pe3ysiabTaThl, OTHECEHHBIE K OJIOKY «BBIMyCKHHK Hay4duTCS», OPUEHTUPYIOT
[OJIb30BATENsl B TOM, JOCTHXKEHHE KaKOTO YPOBHSI OCBOEHHUS Y4YEOHBIX JIEHCTBHHM C H3ydaeMbIM
ONOPHBIM Yy4eOHBIM MaTepHUaJOM OXMJAeTCs OT BBINYCKHUKA. Kputepusimu orGopa pe3yibTaToB
CIy)KaT MX 3HAYMMOCTh JUIsl DPELIEHUS OCHOBHBIX 3aJady OOpa3oBaHMS Ha JaHHOM YPOBHE H
HEOOXOJUMOCTh Ui MOCHEAYIoLero oOyueHus, a TakkKe IOTEHLIHalIbHash BO3MOXHOCTb MX
JOCTMDKEHUST OOJNBIIMHCTBOM oOOydwaromuxcs. MHbIMH clIoBaMH, B 3TOT OJIOK BKJIIOYAETCS KpPYT
y4yeOHBIX 3aJad, IIOCTPOCHHBIX Ha OIOPHOM Yy4YyeOHOM Marepuaie, OBJIAZCHHE KOTOPHIMU
NPUHLUIIAAIBHO HEOOXOIMMO /ISl YCIEIHOr0 OOyYeHHUsl U COLHANIN3allMd U KOTOPbIE MOTYT OBITh
OCBOEHBI BCEMU 00Y4arOIINXCSl.

JlocTnxkeHne MIIaHUPYEMBIX Pe3yJbTaTOB, OTHECEHHBIX K OJIOKY «BBITyCKHUK HaydyUTCSI»,
BBIHOCHTCSl Ha UTOTOBOE OLICHMBAHHE, KOTOPOE MOXKET OCYIIECTBIATHCA Kak B Xoje oOy4deHus (c
MOMOUIbI0 HAKOIUIEHHON OLIEHKM WM NMOpT(ens MHAWBUIYAIbHBIX JOCTUXKEHHH), TaK U B KOHILIE
o0y4yeHHs, B TOM yuciie B (popMe rocyaapcTBeHHOW UTOroBoil arrectanuu. OlieHKa JOCTHXKEHUS
IUTAHUPYEMBIX pe3yNbTaTOB A3TOro OJoKa Ha YpOBHE BEAETCS C IMOMOIIBI0 3afaHuil 0a30BOTO
YPOBHs, a Ha YpOBHE JEMCTBUH, COCTAaBIAIONIMX 30HY ONMKaiiiero pa3BUTHS OOJIBLIIMHCTBA
obOyJarouxcs, — ¢ TIOMOIIBIO 33JJaHUH TOBBIIIEHHOTO YPOBHS. YCIICIIHOE BBITOJIHEHUE
oOyyarompMucsi  3afaHuii  0a30BOTO  YPOBHS CIY)KUT €IMHCTBEHHBIM OCHOBaHHEM JUIs
MOJIO’KUTEIBHOTO PELIEH!UsI BOIPOCca 0 BO3MOKHOCTH MEPEX0/1a Ha CIIEAYIOIUN ypoBeHb o0yueHus. B
650Kke «BBIMYCKHUK TOJIYYUT BO3MOKHOCTh HAYUYHMTHCS» MPUBOJATCS IUIAHUPYEMbIE pPEe3yJbTaThl,
XapaKTEepPU3YIONIUE CHUCTEMY Yy4eOHBIX [EHCTBHII B OTHONIEHWW 3HAHWM, YMEHHH, HaBBIKOB,
pacHIMPSIONIMX U YIIIyOJSIOMMX [MOHMMaHUE OMOPHOTO y4eOHOTro MaTepuana WIM BBICTYMAIOLIMX
Kak TMpOMNEAEBTHKAa JUISl  JaJbHEHIIEro HW3y4eHWs  NOpeaMeTa. YPOBEHb  JOCTHUKEHHI,
COOTBETCTBYIOILIUH MIAHUPYEMBIM pe3yjbTaTaM 3TOro OJ0Ka, MOTYT MPOJIEMOHCTPUPOBATh
OTJIelIbHBIE MOTHUBHUPOBAHHBbIE M CIOCOOHBIE oOydaromuecs. B MOBCeIHEBHOM MIpaKTHKE
OpenojiaBaHust 1€ JaHHOro OJoKa He oTpalaThIBAlOTCS CO BCEMH 0€3 HCKIIOUEHHs
0o0y4JaroIMMHUCS KaKk B CHJIy TIOBBIIIEHHOM CJIOXHOCTH Y4e€OHBIX JEHCTBHI, Tak W B CHIY
NOBBIIIEHHON CJOXHOCTH Y4eOHOTO MaTrepuana W/MIM €ro MIpONeJeBTHUECKOro Xapakrepa Ha
JaHHOM  ypoBHe oOydeHusa. OLEHKa JOCTWKEHHUS IUIAHUPYEMBIX pPE3yJbTaTOB BeIeTCS
IPEUMYIIECTBEHHO B XOJE€ MpOLENyp, MAONYCKAIOIIMXIIPENAOCTABICHUEHN HCIOJIb30BAaHUE
UCKJIIOYUTENbHO HenepcoHnuunpoBanHoi nHpopmaii. CoOTBETCTBYIOIIAs IPyIa pe3ylbTaToB B
TEKCTE BbIJIEJIEHA KYPCUBOM.
3anaHus, OpUEHTUPOBAHHbIC HA OLEHKY JOCTHXKEHHS IUTAHUPYEMBIX PEe3yJIbTaTOB U3 OJIOKa



((BI)IHYCKHI/IK IMOJIYUYHUT BO3MOXHOCTH HAYUUTHCA», MOI'YT BKIIOYATHCA B MaT€pUajibl UTOI'OBOI'O
KOHTPOJIA OJ10Ka «BBIHyCKHI/IK HAYy4IUTCA». OcHOBHBIC LECJIN TAKOTO BKJIFOUCHUA — NPCAOCTABUTDH

BO3MOXKHOCTh OOYYaIOIIMMCS POJAEMOHCTPUPOBATEH OBJaJIeHHE 00jiee BHICOKUM (IO CPAaBHEHUIO C
0a30BbIM) YPOBHEM JOCTH)KEHMM M BBIABUTH JIMHAMMKY pOCTa YHMCIEHHOCTH Haumbolsee
MOJTrOTOBJICHHBIX 00y4aromuxcs. [Ipu 3ToM HeBbINOIHEHHE 00YJaIOUIMMHCS 3aJaHHi, C TOMOILBIO
KOTOPBIX BEIETCS OIEHKA JOCTHKEHHS IUIAHHUPYEMBIX Pe3yJbTaTOB JAHHOTO OJIOKA, HE SIBISAETCS
IPENATCTBUEM AJIs Iepexoja Ha cielyloluil ypoBeHb oOydeHus. B psae ciydaeB pocTukeHue
IUIAHUPYEMBIX pe3y/lbTaToOB 3TOro OloKa I1enecooOpa3HO BECTM B XOA€ TEKyUIero H
POMEXYTOYHOTO OLCHUBAHUSA, a TOJIyYCHHBIE PE3yibTaThl (PUKCHPOBATH B BUIEC HAKOIICHHOW
OLIEHKU (Hampumep, B ¢popme mopTdenst JOCTHKEHHIT) U yYUTHIBATh MPHU OINPECICHUN UTOTOBOU
OLICHKH.

[TonoGHast CTpyKTypa MpeACTaBIEHUS IUIAHUPYEMBIX PE3YJIbTAaTOB MOAYEPKHUBAET TOT (akT,
4TO MpH OpraHu3aluyd O0pPa3oBaTENBHOIO MPOIECcCa, HANMpPABICHHOTO HA pealu3alui0 U
JOCTIDKEHUE TUIAHUPYEMBIX PE3ylbTaTOB, OT YYHTENs TpeOyeTcsi HCHOJIb30BAaHUE TaKHUX
He1aroryeckiX TeXHOJOIM, KOTOpble OCHOBaHbI Ha AuddepeHuunanu TpeboBaHu K HOATOTOBKE
oOyJaromuxcs.

JInyHOCTHBIE pe3y/bTaThl OCBOEHHUS y4eOHOro npeamera «MaremaTuka. AJjredpa.
I'eomerpus»:

1 Poccuiickas rpaxkaaHckas HWACHTUYHOCTb: MATPUOTU3M, YBaxkeHHe K OTteuecTsy,
OpOILJIOMY M HACTOSIIEMY MHOTIOHAIMOHaIbHOrO Hapoja Poccuu. Oco3HaHue STHUYECKOU
HNPUHAAJICKHOCTH, 3HAHHE HCTOPUH, $3bIKA, KYyJIbTYpPbl CBOETrO0 HapoJla, CBOErO Kpas, OCHOB
KyJbTYpHOTO HaclieAus HapoaoB Poccuum ¥ 4YelnoBeYeCTBa; YCBOCHHE TI'yMaHUCTUYECKHX,
JNEMOKPATUYECKUX M TPAJAULMOHHBIX LEHHOCTEH MHOTOHAIIMOHAIBFHOTO POCCHUHCKOTO OOIIeCTBa.
Oco3HaHHOE, YBa)XUTEJIbHOE U JOOpOXKeIaTelnbHOEe OTHOIIEHHE K IIEHHOCTAM HapoioB Poccuu u
HapoJ10B Mupa. YyBCTBO OTBETCTBEHHOCTH U joira nepej PoauHoi.

2. OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO. ['OTOBHOCTH M CIIOCOOHOCTH OOYYAIOMIMXCS K
CaMOpPa3BUTHI0O M CaMOOOpPa30BaHMIO Ha OCHOBE MOTHBAMM K OOYYEHHIO M TIO3HAHHIO.
Oco3HaHHBIA BBIOOP W MOCTPOEHHUE JalibHEHIell WHAMBUIYaNbHOM TpPaeKTOpUU 0Opa3oBaHUs Ha
06a3e OpHEHTUPOBKM B Mupe mnpodeccuii u mnpodeccuoHaNbHBIX MPEINOYTEHUH, C Y4ETOM
YCTOMUYUBBIX IO3HABAaTEIbHBIX MHTEPECOB, a TAK)KE€ HAa OCHOBE (OPMHMPOBAHUS YBAXKUTEIBHOTO
OTHOIIEHHUS K TPYAY, Pa3BUTHS OTBITA YUACTHS B COLMAIBHO 3HAYMMOM TPY/IE.

3. CpopMHpPOBAHHOCTH IEIIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HayKH M OOIIECTBEHHON MPAKTHUKH, YUYUTHIBAIOIIETO COIMAIBHOE, KYyJIbTYPHOE,
A3BIKOBOE, TyXOBHOE MHOI000pa3nue COBPEMEHHOI'0 MHpa.

4. Oco3HaHHOE, YBaXXHUTEIbHOE U JOOPOXKENaTeIbHOE OTHOIIEHUE K APYrOMY YeNOBEKY, €ro
MHEHHIO, MEPOBO33PEHHIO, KYJIbTYPE, SI3BIKY, BEpe, TPAKIAHCKON MO3UINH; K HCTOPUH, KYIbTYpE,
pEeNUTHH, TPAAHULUAM, S3BIKaM, IIEHHOCTSIM HapoaoB Poccuu m HapozoB Mupa. ['OTOBHOCTH H
CHOCOOHOCTh BECTH JAUAJIOT C IPYTHMHU JIFOJbMH U JOCTUTaTh B HEM B3aUMOIIOHUMAHUSI.

5. OCBOCHHOCTB COIMANBHBIX HOPM, TIPABUIT TTOBEIEHHS, POJIeH U ()OPM COIMATHHOM JKU3HU B
TpyIIax u cOOOIIeCTBax, BKIOYAs B3POCIbIE U COMMAIBHBIE COOOMECTBA. YUacTHE B IIKOJIEHOM
CaMOYTIpaBJIEHUH W OOLIECTBEHHOW >KM3HM B IIpeliesiax BO3PACTHBIX KOMIIETEHIMH C y4eToM
PETHOHANBHBIX, STHOKYJIBTYPHBIX, COLUAIBHBIX K SKOHOMHUYECKUX CITIOCOOHOCTEH.

6. Pa3BUTOCTE MOpPaJIBHOTO CO3HAHWS W KOMIIETEHTHOCTH B PEIICHUH MOPAIBHBIX MPOOIeM
Ha OCHOBE JIMYHOCTHOTO BBIOOpPA, C(HOPMHUPOBAHHOCTh HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOTO
MOBEJICHUS, OCO3HAHHOT'O U OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHBIM MOCTYIIKAM.

7. ChopMHpPOBaHHOCTh KOMMYHHKATHBHON KOMITETEHTHOCTH B OOIICHUU M COTPYIHUYECTBE
CO CBEpPCTHHKAaMH, JAEThMH CTapIIero W MJIAIIIer0 BO3pacTa, B3pPOCIBIMH B IpOIEcce
00pa3oBaTeNbHON, OOILIECTBEHHO IOJIE3HOM, y4eOHO-MCCIeN0BaTEIbCKONW, TBOPYECKOH U JPYrux
BUJIOB JIEATEIBHOCTH.

8 CdopMHpOBaHHOCTH IEHHOCTH 3J0POBOTO M 0€30macHOro o0pasza >KM3HU; YCBOEHHE
NOpaBUil HMHIUBUAYATBHOTO U KOJUIEKTUBHOIO 0€30MacHOro TMOBENEHHs B Ype3BbIUAHBIX
CUTYallUsX, YIPOXKAIOIIUX JKU3HU W 3/I0POBbIO JIFOAEH, MPaBUIJI MOBEJEHHUS Ha TPAHCIOPTE M Ha
JIOpOrax.



9. CchopmMupoBaHHOCTH OCHOB IKOJIOTHUECKOW KYJIBTYpPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJOTMYCCKOrO MBIIUICHUA, HAJIUYHUC OIbITa 3KOJOIMYCCKHU OpI/IeHTHpOBaHHOﬁ
pedIIEKCUBHO-OIICHOYHON U MPAKTUYECKOU JIEATEIILHOCTH B )KU3HEHHBIX CUTYaIUsX.

10. Oco3zHaHue 3Ha4YeHHs CEMbU B KHU3HU YeJIOBEKa M 00I1eCTBa, MPUHATHE [IEHHOCTH
CEMEMHOM KHU3HU, YBAXKHUTEIHLHOE U 3a00TIUBOE OTHOIIIEHUE K YJICHAM CBOEH CEMBH.

11 Pa3BUTOCTH SCTETHMYECKOIO CO3HAHUS Yepe3 OCBOCHHE XYJI0’KECTBEHHOTO HacCleaus
HapoaoB Poccun um Mupa, TBOPYECKOM IESATENBHOCTH ICTETUYECKOIO Xapakrepa (3CTETHUYECKOE,
AMOLIMOHAIBHO-IICHHOCTHOE BUJICHUE OKPYXAIOLUIEr0 MHpa; CHOCOOHOCTh K 3MOLMOHAJIBHO-
[IEHHOCTHOMY OCBOEHHUIO MHUPA, CAMOBBIPAXKEHHUIO).

MeTanpeaMeTHble pe3yJibTaThbl 0CBOCHHS yueOHOro npeamera «MaremaTuka. AJireopa.
I'eomerpus»:

MertanpeaqmeTHble pe3yabTaThl BKJIIOYAIOT OCBOEHHBIE OOYYAIOLIMMHUCH MEXIIPEIMETHBIC
HNOHATUS WM yHUBEpcalbHble  ydeOHble  JeHcTBUA  (peryiasTHBHbIE, I1O3HABATEJbHBIE,
KOMMYHHUKATHBHBIE).

Me:knpeaMeTHble NOHATHSA

VYcinoBueM (QOpMHpPOBAaHUS MEXKIPEIMETHBIX TIOHSATHH, TakuX, KaK cHcTeMa, (QaxT,
3aKOHOMEPHOCTb, (DEHOMEH, aHajJu3, CUHTE3 SfBISETCA OBJAZeHHE OOy4yaroIIMMHUCS OCHOBaMHU
YUTATEIIbCKOM KOMIETEHIIUHM, NPUOOpEeTeHHEe HaBHIKOB palbOTHI ¢ HWHQOpManueHd, ydacThe B
OpOoeKTHON JesrenbHocTd. Ha ypokax mno yueOHoMy mnpeamery «MaremaTtuka. Aunre6pa.
['eomerpuss» Oyner mpoaoipkeHa padorta 1mo GOpPMUPOBAHUIO M PA3BUTHIO OCHOB YHMTATEIbCKOM
komneTreHuuu. OOydarolyecs OBIAJCIOT UYTEHMEM KaK CpEACTBOM OCYILECTBIEHUS CBOMX
JATbHEHIINX  IUIAHOB:  TMPOJOJDKEHHS 00pa3oBaHUS W camMooOpa3oBaHUsS, OCO3HAHHOTO
IUTAHUPOBAHMSI CBOETO aKTyaJbHOI'O M IMEPCIEKTUBHOIO Kpyra 4YT€HUs, B TOM 4YHCIE JOCYrOBOTO,
MOJATOTOBKH K TPYAOBOM M COLMAIBHON AEATENHHOCTH. Y BBITYCKHUKOB OyJeT cGOpMHpOBaHA
HOTPeOHOCTh B CHUCTEMAaTHUYECKOM UYTEHMM KaK CpPEACTBE MO3HaHMS MHUpa M ce0s B 3TOM MHDE,
rapMOHM3AIMK OTHOIIIEHUH YeJIOBEeKa M OOIIECTBa, CO3JaHIU 00pa3a «IoTpeOHOro Oy IyIIEeTo.

[Tpu n3ydyenun ydebGHoOro mnpeamera «MaremaTtuka. AnreOpa. ['eomerpus» oOyuarouecs
YCOBEPUICHCTBYIOT NMPHOOpPETEHHBIE Ha MEPBOM YpPOBHE HABBIKH PadoThl ¢ mHopmanueil u
nonoysHAT ux. OHM cMOryT paboTaTb € TEKCTaMH, IpPeoOpa3oBBIBATh M HHTEPHPETHPOBATH
CoJIepKalylocs B HUX MH()OPMAIUIO, B TOM YHCIIE:

- CHCTEMaTU3HpOBATh, CONOCTABIIATH, AHATU3UPOBATh, 0000IIATh U UHTEPIPETUPOBATH
UH(POPMALINIO, COAECPIKALILYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTaX;

- BBIJCIATH TJIABHYIO M U30BITOYHYIO HMH(OPMAIHIO, BBINOJHATH CMBICIOBOE CBEPTHIBAHUE
BbIJIEJICHHBIX ()AKTOB, MBICIIEH; MPEACTABIAT, HHPOPMAIIUIO B CXKATOW CIOBECHON (Qopme (B BUE
IUIaHA WJIM TE€3KMCOB) M B HAIVISIIHO-CUMBOJIMYECKOW (opme (B Buae Tabnull, rpaduyecKux CXem U
JarpaMm, KapT MOHATHH — KOHLIENTYaJIbHBIX AUarpaMM, OIIOPHBIX KOHCIEKTOB);

- 3aIOJIHATH U JIOMOJHATH TaOJIMIIbI, CXeMBbI, JHarpaMMbl, TEKCTHI.

B xone usyuenus ydueOHoro mpeamera «Marematuka. AnreOpa. ['eomerpus» oOyuaroniuecs
npuodpeTyT ONBIT TMPOEKTHONH [JeATeJbHOCTH Kak o0coboit ¢opmbl yueOHOH paboTHI,
CMOCOOCTBYIOIIEH BOCIUTAaHHIO  CaMOCTOSITEIbHOCTH, WHUIIMATUBHOCTH, OTBETCTBEHHOCTH,
MOBBIIIEHUIO0 MOTUBAIH U 3()(HEKTUBHOCTH y4eOHOM IeSATENbHOCTH; B X0/ pealu3alii HCXOJHOTO
3aMpIcia Ha MPAKTUUYECKOM YPOBHE OBJIAJICIOT YMEHHEM BbIOMpATh aJieKBaTHbBIE CTOSIIEH 3agaue
CpeICTBa, MPUHUMATh PEIIEHUs, B TOM 4YHCIE U B CUTyallUsX HeompezeneHHOCTH. OHHU Moydar
BO3MOXXHOCTh Pa3BUTh CIIOCOOHOCTHh K pa3pabOTKe HECKOJbKUX BAPUAHTOB PEIICHUN, K TMOUCKY
HECTaHIAPTHBIX PELICHUH, TOMCKY M OCYIIECTBICHUIO HauboJiee MPUeMIEMOro peleHHU .

B cootBerctBuu ®I'OC OOO BBIAENAIOTCS TPU TPYIIBl YHUBEPCATbHBIX YU€OHBIX JE€HCTBUN:
peryJsITUBHbIE, TO3HABATEIbHbIE, KOMMYHUKATHBHBIE.

PeryasituBubie YY /|

1. YMeHne camMOCTOATENbHO ONpPEAesATh e OOyYeHHs, CTaBUTh M (HOPMYJIUPOBATH
HOBBIE 33/1a4X B y4yeOe M M03HaBaTEIbHOM IEATEIbHOCTH, pa3BUBaTh MOTHUBBI U MHTEPECHI CBOCH
MO3HABATENIbHON JesTeTbHOCTH. OOyJarOIIHIICS CMOXKET:



- aHAJIM3MPOBATH CYIIECTBYIOIIHNE U TNIAHUPOBATh OyAyIIre 00pa3oBaTeIbHbIE PE3yIbTATHI;

- UACHTU(UIIPOBATH COOCTBEHHBIE TPOOIEMBI U ONIPEEIIATE TIAABHYIO POOIEMY;

- BBIJIBUTaTh BEPCUHU PEIHICHUs NpoOieMbl, (pOpMyTUpOBaTh THUIOTE3bI, MPEABOCXMIIATDH
KOHCUHBIH pe3yJIbTarT;

- CTaBUTHh 1eNb JCATEIbHOCTH Ha OCHOBE OIPEICICEHHONW MpOOJeMbl U CYIIECTBYIOMIMX
BO3MOXKHOCTEI;

- (QopmynupoBaTh ydeOHBIC 3aJaud KaK MIard JOCTM)KEHUS TIOCTAaBICHHON IIEJH
NeSITeIIbHOCTH,

- 000CHOBBIBATH IICJICBBIC OPUEHTHPHI U TPUOPHUTETHI CChUIKAMH Ha IICHHOCTH, yKa3bIBas U
000CHOBBIBaS JIOTHYECKYIO TIOCIE0BATEIBHOCTD II1arOB.

2. YMeHHE CaMOCTOATENbHO IUIAHUPOBATh IIyTH JOCTHKEGHUS IIeNieil, B TOM 4YHCIe

aJIbTepHATHBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3(h(heKTUBHBIE CIIOCOOBI pemeHHs yueOHbBIX

Y TIO3HABaTeNbHBIX 3a/1a4. OOyUYaroMIMNCs CMOXKET:

- OIpEeneNsATh HEOOXOIUMbIE JICHCTBHS B COOTBETCTBUH C YUCOHOU M ITO3HABATEIBHOM 3a/1a4eii
U COCTaBJISITh aJITOPUTM UX BBITIOITHEHUS;

- 000CHOBBIBaTH M OCYIIECTBISATh BBIOOp Haubonee 3PGHEKTUBHBIX CIOCOOOB pEIICHUs
y4eOHBIX U MMO3HABATEIbHBIX 33]1a4;

- ONpeAeNATH/HAXOAUTh, B TOM YHCIEC W3 TPEIJIOKCHHBIX BapUAHTOB, YCIOBUS IS
BBINOJIHEHUS YUE€OHOI M TTO3HABATEIBHOM 3a/1a4H;

- BBICTpaWBaTh JKM3HEHHBbIE IUIAHBI HAa KpaTKOCpouHoe Oymymiee (3asgBIATH IEJICBbIE
OPUEHTHUPBI, CTAaBUTh aJCKBAaTHBIC MM 3aJaud WM IpeniaraTth IEHCTBHSA, YKa3bIiBask M OOOCHOBBIBAS
JIOTHYECKYIO MOCIICIOBATEIBHOCTD 1IaroB);

- BBIOMpATh W3 MPEIUIOKEHHBIX BapUAaHTOB U CaMOCTOSATENBHO MCKATh CPENICTBA/PECYPCHI s
pELICHHS 33]a91/TOCTHKEHHUSI LICITH;

- COCTaBJIATH TUIAH PEUICHUs POOIeMbl (BBIITOJIHEHHS TPOEKTA, IPOBEACHHUS UCCIIEJOBAHUS);

- ONpeAeNsATh TOTEHIMAJIbHBIC 3aTPyIHEHHs NpPHU pelIeHUH Yy4eOHOW W TO3HABATENbHOM
3aJ1aui ¥ HaXOJHUTh CPEJICTBA JUIsl UX YCTPAHEHUS;

- OIMCBIBATh CBOM OMBIT, OPOPMIISS €ro AJis NepeJadn JpyruM JI0IM B BUAE TEXHOJIOTUH
pelIeHus MPaKTHYECKUX 3a1a4 ONPEeTICHHOTO KJlacca,

- IUTAHUPOBATh U KOPPEKTHPOBATH CBOIO WHIWBUYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

2. YMeHHE COOTHOCUTh CBOU JEHCTBUS C IUIAHUPYEMBIMH DPE3yJIbTaTaMM, OCYIIECTBIATH
KOHTPOJIb CBOEH JEATENPHOCTH B TIPOILECCE TOCTHMIKEHHUS pPE3ylbTaTa, ONPENEeIsTh CHOCOOBI
JeMcTBUI B paMKax MpPeIOKEHHBIX YCIOBUI M TpeOOBaHMM, KOPPEKTUPOBATh CBOM JEHCTBHS B
COOTBETCTBUU C U3MEHSIONIEHCS cuTyarueil. O0yJaronuics CMOXKET:

- ONpeNensiTh COBMECTHO C TM€JaroroM M CBEpCTHUKAMU KPUTEPUM IJIAHUPYEMBIX
PE3yaBTATOB M KPUTEPHH OIIEHKH CBOCH y4eOHOU JAEATEIbHOCTH;

- CHCTEMAaTH3MpOBaTh (B TOM YHCIIE€ BHIOMpATh MPHOPUTETHBIE) KPUTEPHH IIAHUPYEMBIX
pe3yJbTaTOB U OLIEHKU CBOEH JIeATENIbHOCTH;

- oTOMpaTh HWHCTPYMEHTHI U1 OLEHMBAHUS CBOEH JIEATENILHOCTH, OCYIIECTBISATh
CaMOKOHTPOJIb CBOEH JESITETHHOCTH B PAMKaX MPEIOKEHHBIX YCIOBHH U TPeOOBaHUH;

- OIICHWBATh CBOIO JIESATENFHOCTh, APTyMEHTHPYS NPUYHHBI IOCTIOKEHHS WIH OTCYTCTBHS
IUTAHUPYEMOTO PEe3yIbTaTa;

- HaXOJUTh JIOCTATOYHBIE CPEJICTBA JUISl BBHIOJHEHUS YYEOHBIX JECUCTBUI B M3MEHSIOLIEHCS
CUTYallUM W/WIIK MIPU OTCYTCTBUHU ITUIAHUPYEMOTO pe3ybTara;

- paboTas 1Mo CBOEMY IUIaHy, BHOCHTb KOPPEKTHUBBI B TEKYIIYIO IEATEIbHOCTb Ha OCHOBE
aHamu3a  M3MEHEHUHl  CUTyalluM s TOJIyYeHHs  3allJJaHUPOBAaHHBIX  XapaKTEPUCTUK
MPOJIYKTa/pe3yibTaTa;

- YCTaHaBIMBATh CBs3b MEXKIYy TMOJYyYCHHBIMH XapaKTEPUCTHKAMH TPOAYKTa U
XapaKTEepPUCTHKAMH Tpollecca JEATEIBHOCTH M 10 3aBEPIICHUW JICATENIFHOCTH TIpeiaraTh
U3MEHEHHE XapaKTePUCTUK MpoIiecca sl MOJIyUYeHHUs YIYUIIeHHBIX XapaKTepUCTUK MTPOYKTa;

- CBEpATb CBOM JIGHCTBHS C LENbI0O M, NPU HEOOXOAMMOCTH, HCHPABIATH OUIMOKU
CaMOCTOSITEITHHO.



3. YMeHue OIleHHWBaTh TPABWIBHOCTH BBIMOJHEHUS Yy4eOHOM 3ama4yd, COOCTBEHHBIC
BO3MOKHOCTH €€ pemieHns. OOyJaronmiicss CMOXKET:

- OIIPEACIIATh KPUTEPUH NMPABUILHOCTHU (KOPPEKTHOCTH) BBITIOJHEHUS YUeOHOM 3a/1a4u;

- aHaIM3UpoOBaTh W OOOCHOBHIBATH NPHUMEHEHHE COOTBETCTBYIONIETO HWHCTPYMEHTAPUS IS
BBITNIOJIHEHUS Y4eOHOM 3a/1a4H;

- CBOOOJTHO TIOJIB30BAThCS BHIPAOOTAHHBIMH KPUTCPUSMHU OILICHKH W CAaMOOICHKU, WCXOIS W3
[[EJIH ¥ UMEIOIINXCS CPEICTB, pa3iudas pe3yJbTaT U CIIOCOObI ICHCTBUI;

- OLICHUBATh MPOAYKT CBOCH JEATEJILHOCTH 1O 3aJaHHBIM W/WIA  CaMOCTOSITEIILHO
OTpeieIeHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEIIBIO JESTEIbHOCTH;

- 000CHOBBIBATh JIOCTH)KUMOCTh II€JTM BBHIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOHX
BHYTPEHHUX PECYpPCOB U JOCTYITHBIX BHEIIHUX PECYpPCOB;

- (puxcupoBaTH M AaHATU3UPOBATH AUHAMHUKY COOCTBEHHBIX 00pa30BaTEeNbHBIX PE3YJIbTATOB.

4. BnaneHue OCHOBaMH CaMOKOHTPOJISI, CAMOOIICHKH, MIPUHSTHS PEIIEHUH U OCYIIECTBICHUS
OCO3HAHHOTO BHIOOpa B yUeOHOW U TIO3HABATEIHHOU NeATEIHHOCTH. O0yJarONIHiiCs CMOXKET:

- HaOJIOZaTh M AaHAIM3MPOBATH COOCTBEHHYIO YUEOHYIO M IO3HABATEIBHYIO NESTEIBHOCTh H
JESTENIbHOCTD IPYruX 00y4aroluXcs B MPOLIECCe B3aUMOIIPOBEPKU;

- COOTHOCHTh peEallbHble M IUJIAaHHPYEMbIE pe3ylbTaThl WHAMBHUAYaAIbHON 00pa3oBaTenbHOU
JESTENIbHOCTH U JeNIaTh BBIBOIBL;

- MPUHUMAThH PEUICHUE B yU€OHON CUTYallMH U HECTU 32 HETO OTBETCTBEHHOCTb;

- CaMOCTOSITEIbHO OMPEENATh MPUYUHBI CBOETO yCleXa WM HeycleXa U HaXOAHUTh CIIOCOOBI
BBIXO/Ia U3 CUTYallUH HEYCIIeXa;

- PETPOCIEKTUBHO OMPENEIATh, KaKue JCHCTBUA M0 PEIICHUI0 yYeOHOM 3aa41 WK TTapaMeTphbl
ATUX JEHCTBUI MPUBEIH K MOITYYSHUIO UMEIOIIErocs MPOAYKTa yueOHOM NesITeNIbHOCTH;

- J€MOHCTPHpPOBaTh MPHUEMBbl  PEryISIUU  NCUXO(PUZUOJIOTMUYECKUX/  IMOLMOHAIBHBIX
COCTOSTHUM ISl nocTrxkeHus dddekTa ycrnokoeHus (yCTpaHEHUs SMOIMOHATBHON HANpPSHXKEHHOCTH),
ap¢dekra BoccTaHOBIEHMS (ocnabieHUs TMpOSIBICHUNH yTomiieHus), d¢dexkra aKTUBHU3AIMNU
(moBbIIIEHUs] TICUXO(U3UOIOTMUECKON PEaKTUBHOCTH).

ITo3naBartenbHbie YY /[

5. YMeHue ompenenarb TMOHATHS, CO3[aBaTh OOOOIIEHHs, YCTaHABIMBAThH AHAJOTHH,
KJIacCU(PUITUPOBAaTh, CaMOCTOSITEIbBHO BHIOMpPATh OCHOBAHUS W KPUTEPUM Ul KJIaCCU(PUKAIINH,
yCTaHaBIWBATh  MPUYUHHO-CICJICTBEHHBIE  CBS3H, CTPOUTH  JIOTHUECKOE  pacCyKIeHHue,
YMO3aKJIIOUeHHE (MHAYKTHUBHOE, JIEIYKTUBHOE, MO aHAJIOTWW) W JenaTh BbIBOABI. OOydarommiics
CMOJKET:

- moAOUpaTh CJIOBa, COMOJYMHEHHBIE KIIOUEBOMY CIIOBY, ONpEIENSIIONIME €ro NpU3HaKu U
CBOICTBA;

- BBICTPAMBATh JIOTUYECKYIO LIEMIOYKY, COCTOSIIYIO U3 KIIFOUEBOTO CJIOBA U COTIOJYMHEHHBIX €My
CJIOB;

BBIJICTISATh OONIMKA MPHU3HAK JBYX WM HECKOJIBKHX TPEIMETOB WJIM SIBJICHUW U OOBSICHATH MX
CXOJICTBO;

- 00bEeIUHATh TPEAMETHl M SBICHUS B TPYIIBI MO ONPEACNCHHBIM MpH3HAKaM, CPAaBHUBATH,
KiaccuuImpoBath 1 00001aTh (HaKTHI U SBJICHNUS,

- BBIJICTISITH SIBJIGHUE U3 OOIIETO Psijia IPYTUX SIBIICHUH;

- OMpeNeNaTh OOCTOSTENbCTBA, KOTOPBIE MPEIIIECTBOBAIN BO3HUKHOBEHHIO CBSI3U MEXKIY
SBIICHUSIMU, U3 ITHX OOCTOSITENBCTB BBIICIATH OMPEACIISIONINe, CIOCOOHBIE OBITh MPUYNHON TaHHOTO
SIBIICHUS, BBISIBJIATD IPAYUHBI U CIICJICTBUS SBJICHHIH;,

- CTPOUTH pPacCyXXJeHHE OT OOIMX 3aKOHOMEPHOCTEM K YacCTHBIM SIBIIEHHWSM M OT YaCTHBIX
SIBJICHHH K OOIIIUM 3aKOHOMEPHOCTSIM;

- CTPOUTH PACCYXKJI€HHE Ha OCHOBE CpPaBHEHHUS MPEAMETOB W SBJIICHHUM, BBIICTSAS TPU ITOM
o01111e NpU3HaKY;

- M3JIaraTh MOJYYCHHYIO HHPOPMAIUIO, THTEPIPETUPYS €€ B KOHTEKCTE pelraeMoil 3a1auu;

- CaMOCTOSITENIbHO YKa3bIBaTh Ha WH(OPMAIMIO, HYKIAIOLIYIOCS B IPOBEpKE, IMpeajgaratb u



IPUMEHSATH CII0COO MPOBEPKU JOCTOBEPHOCTH HHPOPMALIUY;
- BepOalIn30BaTh YMOIIMOHAILHOE BIICUYATIICHHE, OKa3aHHOE Ha HETO HCTOYHUKOM;
- OOBSCHATD SIBJICHUS, MTPOLIECCHI, CBSI3U M OTHOILIEHUS, BBISBIISIEMbIC B X0/1€ TIO3HABATEIbHOM U
UCCIICIOBATENILCKON  JACSITENbHOCTH  (MIPUBOJUTH  OOBSICHEHHE C  W3MEHEHUEM  (OpPMBI
MIPEJICTABICHHUS; OOBSICHSTD, JCTATU3UPYS WIH 000011ast; 00BICHATH C 33JaHHON TOYKHU 3pEHU);

- BBISBJISITH M Ha3bIBaThb NPUYUHBI COOBITHUS, SIBJICHHS, B TOM 4YHCJIE BO3MOXKHbIe / Hambosee
BEPOATHBIE MPUYUHBI, BO3MOKHBIEC MOCIEICTBUS 3aJaHHOW MPUUYUHBI, CAMOCTOSTEILHO OCYIIECTBIISS
MPUYUHHO-CJICICTBEHHBIN aHAJH3;

- JienaTh BBIBOJI HA OCHOBE KPUTHUYECKOTO aHAIHM3a PAa3HBIX TOUYCK 3PEHHUS, MIOATBEPKIATH BHIBOJI
CcOOCTBEHHOM apryMeHTallel UIH CaMOCTOSATEIbHO MOTy4YEHHBIMU JaHHBIMHU.

6. YMm
€HUE CO3/1aBaTh, IPUMEHATH U IPEOOPA30BHIBATH 3HAKH U CUMBOJIBI, MOJICIIH U CXEMBI JJIsI PEIICHUS
yueOHBIX U MMO3HABATENbHBIX 331a4. OOyUarouicss CMOXKET:

- 0003HaYaTh CUMBOJIOM U 3HAKOM IPEIMET U/WIIU SBIICHHE;,

- OMpEENATh JOTHYECKHE CBA3M MEXIY IpeIMeTaMu H/WIN SBICHUSMH, 0003HAYaTh JaHHBIE
JIOTUYECKHE CBSI3U C MIOMOIIBIO0 3HAKOB B CXEME;

- co3J1aBaTh a0CTPAKTHBIN WM peallbHBIN 00pa3 mpeaMera 1/iid SBICHUs;

- CTPOUTH MOJIEJIb/CXeMY Ha OCHOBE YCJIOBHH 3a7aul H/UJIH CII0Cc00a ee pelieHHs;

- co3aaBaTh BepOaibHBIC, BEIIECTBEHHbIE M HMH()OPMAIMOHHBIE MOJEIU C BbIICICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa JIJIsl ONpeesieHUs croco0a peleHus 3aa4u B COOTBETCTBUH
C CUTYyalUe;

- TpeoOpa3oBBIBATH MOJECIH C IENBbI0 BBISABICHUS OONMX 3aKOHOB, OIPEACISIONINX
peIMETHYIO0 00J1acTh;

- MEPEBOJIUThH CIOXKHYIO MO COCTaBy (MHOTOACHEKTHYIO) MH(POPMAIUIO U3 Trpa@UuecKoro Uiu
dbopMan30BaHHOTO (CUMBOJBHOTO) MIPEICTABICHHS B TEKCTOBOE, U HA00OPOT;

- CTPOUTH CXEMY, aJITOPUTM JICUCTBHS, UCTIPABIISATh WIH BOCCTAHABINBATHL HEM3BECTHBIM paHEe
QITOPUTM Ha OCHOBE MMEIOIIETrocs 3HaHUsI 00 00BEKTE, K KOTOPOMY MPUMEHSIETCSI AITOPUTM;

- CTPOHUTH JI0KA3aTEILCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;

- aHaNM3UpOBaTh/pediekcHpoBaTh OMBIT pa3pabOTKM W peanu3allid  y4yeOHOro MPOEKTa,
HCCIIEIOBaHUSI (TEOPETUYECKOTO, SMIIMPHUIECKOI0) HA OCHOBE MPEATIOKEHHOM IPOOIEMHOM CUTYaIlnH,
MTOCTABJICHHOM IIEJTH W/WJIH 3aIaHHBIX KPUTEPHUEB OIICHKH MTPOyKTa/pe3ynbTara.

7. CmpicnoBoe uTeHre. O0yJaronuiicss CMOXKeT:

- HaxoJIUTh B TeKcTe Tpedyemyro wuHPopManuio (B COOTBETCTBHH C LEISIMH CBOeH
JESTENIbHOCTH);

- OpUEHTUPOBATHCA B COACPKAHMM TEKCTa, IMMOHUMATh IIETOCTHBIM CMBICH TEKCTa,
CTPYKTYpUPOBATh TEKCT;

- YCTaHABJIMBATh B3aMOCBS3b OMMCAHHBIX B TEKCTE COOBITUH, SIBICHUH, TPOIIECCOB;

- PE3IOMHUPOBATh TJIABHYIO UJICIO TEKCTA;

- TIPeoOpa3OBBIBATH TEKCT, «TIEPEBOIS» €ro B APYTYI0 MOJATLHOCTh, HHTEPIPETHPOBATh TEKCT
(XyIO’)KECTBEHHBI M HEXYI0KECTBEHHBIM — Y4eOHBIN, HAyYHO-TIOMYJSPHBINA, WHPOPMAIIMOHHBIH,
tekct non-fiction);

- KPUTUYECKU OLIEHUBATH COJIepKaHue U PopMy TEKCTa.

8. ®o
PMHUpPOBaHUE M PA3BUTHE IKOJOTUYECKOTO MBINIICHHS, YMEHHE MIPUMEHSTh €ro B TI03HABATEIbHOM,
KOMMYHHUKATHBHOM, COIMAILHON MpakTHKe U mpodeccruoHalbHON opueHTarmu. OOydaromuiics
CMOXET:

- OIIPEJIEISITh CBOE OTHOIIICHUE K TIPUPOJTHOM Cpejie;

- aHAJIM3UPOBAThH BIUSHUE SKOJOTHYECKHUX (PaKTOPOB Ha cpeAy OOUTaHUS )KUBBIX OPTaHU3MOB;

- POBOJIUTH MPUIMHHBIN M BEPOSITHOCTHBIA aHAJIA3 SKOJIOTHICCKUX CUTYAITUH;

- MPOTHO3UPOBATh U3MEHEHUS CHUTYAIlMH TPU CMEHE ACWCTBUS OJHOTO (pakTopa Ha JCHCTBHE
Ipyroro ¢akTopa;

- pacpoCTpaHATh JKOJOTHYECKHE 3HAHUS M YYacTBOBATh B IMPAKTHUYECKHUX JEIaX IO 3allUTe
OKpY>KaloIleH Cpeibl;



- BBIP@XaThb CBOE OTHOIIECHHE K NPHUPOAE 4Yepe3 PUCYHKH, COUMHEHUS, MOJEIHU, IPOCKTHBIE
paboTHI.

9. Pa3
BUTHE MOTHUBAIlMU K OBJIAJICHUIO KYJIbTYPOM AaKTUBHOTO HCIIOJIb30BAHUSI CJIOBApEH U JIPYTrUx
MOUCKOBBIX cucTeM. OOyUaroluics CMOXKET:

- OIpelIeNsITh HEOOXOIUMbIE KIIIOUEBbIe IOMCKOBBIE CII0BA U 3aMIPOCHI;

- OCYIIECTBJISITh B3aUMOJICUCTBHUE C IJIEKTPOHHBIMH MTOUCKOBBIMHU CHCTEMaMHU, CIIOBAPSIMU;

- (opMHpOBaTH MHOKECTBEHHYIO BBIOOPKY W3 MOUCKOBBIX MCTOYHUKOB ISl 00BEKTHBHU3ALUU
pE3yIbTAaTOB MOUCKA;

- COOTHOCHUTH MOJyUYEHHBIE PE3YJIbTATHI TOMCKA CO CBOCH JIEATETbHOCTBIO.

KommynunkartuBubie Y'Y /|

10. YMm
€HUE OpPraHW30BBIBATH Y4EOHOE COTPYJHHUYECTBO W COBMECTHYIO JEATEIBHOCTH C YYHTEIEM U
CBEpPCTHHUKaMH; paboTaTh MHAMBHUAYAJIbHO M B TPYIIE: HAXOOUTh OOIIee pelIeHUE M pa3peliarhb
KOH(JIMKTBI HAa OCHOBE COIJIACOBAaHMS TIO3UIIMH M y4eTa HMHTEPECOB; (OPMYIUPOBATH,
apryMEeHTHUPOBATh U OTCTauBaTh CBOE MHeHHE. OOyUaroIuiicsi CMOXKET:

- OIIPEEINISITH BO3MOXKHBIE POJIA B COBMECTHOM JESATEIHLHOCTH;

- UTPaTh ONPEJIEICHHYIO POJIb B COBMECTHOM JESTEIIBHOCTH;

- MPUHUMATh TO3MUIMIO COOECeHMKA, TMOHUMAs MO3UIUI0 IPYrOro, pa3ivyaTh B €ro peuHu:
MHEHHE (TOUKY 3pEHUs), JOKA3aTeIbCTBO (ApryMEHTHI), (PaKThl; THIIOTE3bI, AaKCHOMBI, TEOPHUH;

- ONpEeNeNATh CBOM JEHCTBUS W JCHCTBUS MapTHEpPa, KOTOPHIE CIIOCOOCTBOBAIHM WIIH
MPENsATCTBOBAIU IPOJYKTUBHON KOMMYHUKALINY;

- CTPOUTH NTO3UTHUBHBIEC OTHOIIEHHUS B MPOIECCE YUEOHOM U MMO3HABATEIIHLHOU JAEATEIHHOCTH;

- KOPpPEKTHO M apryMEHTHPOBAHHO OTCTaWBaThb CBOKO TOYKY 3pEHUS, B JAMCKYCCUH YMETb
BBIIBUTATh ~ KOHTPApryMeHTHI, Iepedpa3supoBaTh CBOI  MbICHb  (BIAJCHHE  MEXaHH3MOM
HKBUBAJICHTHBIX 3aMEH);

- KpUTHYECKHM OTHOCHUTBHCSI K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM TIpHU3HABaTh
OIIMOOYHOCTh CBOETO MHEHHUS (€CIIM OHO TAaKOBO) M KOPPEKTHUPOBATH €T0;

- TIpeJIyIaraTh albTePHATUBHOE PEIlIeHNEe B KOHQIMKTHON CUTYallUH,

- BBIJICNIATDH OOIIYIO0 TOUKY 3pEHUS B IUCKYCCUU;

- IOTOBApUBATHCS O MpaBUJIAX M BOMPOCax sl 0OCYKIEHUS B COOTBETCTBUU C IMOCTABICHHOM
repe rpyImnon 3a1a4yen;

- OpraHu3OBbIBaTh yueOHOe B3aMMoOjeWcTBUE B Trpymme (ompenensTh oOmue IeiH,
pactpeaensTh POiH, JOTOBapUBATLCS APYT C APYTOM U T. 11.);

- YCTpaHATh B paMKax Juajora pa3pbiBBl B  KOMMYHUKAllUH, OOYCJIOBIICHHBIC
HEMTOHUMaHUEM/HETIPUSITHEM CO CTOPOHBI COOECeHUKA 3a/1au, (POPMBI UITH COJIEP KaHUS TUAJIOTa.

11. YMm
€HUE OCO3HAHHO MCMOJIb30BaTh PEUYEBBIE CPEJICTBA B COOTBETCTBUM C 33/au€ii KOMMYHUKAIUU IS
BBIPQXXEHHSI CBOMX YYBCTB, MBICICH M MOTPEOHOCTEH A IUIAHUPOBAHUS U PETYISAIMH CBOEH
JIEATEIIbHOCTH; BJIaJC€HUE YCTHOW M MHUCHbMEHHOW PEYb), MOHOJOTHMYECKOW KOHTEKCTHOH PEYbIO.
OO0y4aroIHIiCs CMOXKET:

- OIPEIENSTh 3a/1a4y KOMMYHHUKAITMN U B COOTBETCTBUU C HEW OTOMPATh peueBbIe CPEICTRA;

- OTOMpPaTh U UCIOJIb30BATh PEUYEBHIE CPEJCTBA B MPOIECCE KOMMYHUKAIMH C IPYTUMH JIFOIbMH
(Imanor B mape, B MaJol rpymrme u T. 11.);

- IPEICTaBNATh B YCTHOM WJIM THUChMEHHOW (opme pa3BepHYTHI TUIaH COOCTBEHHOM
JeATEIbHOCTH;

- cOOMrOIaTh HOPMBI TyOJTMYHON PEYH, PETJIAMEHT B MOHOJIOTE M JIMCKYCCHH B COOTBETCTBHH C
KOMMYHUKATUBHOM 3aJ1auei;

- BBICKa3bIBaTh W OOOCHOBBIBATH MHEHHE (CYXICHHE) W 3amlpamivBaTh MHEHHUE TapTHEpa B
paMKax Juanora;

- IPUHUMAThH PEIICHHE B XOJI€ IMajora U COrjacoBBIBAaTh €r0 ¢ COOECETHUKOM;

- CO3/1aBaTh NHUCHBMEHHBIE «KJIMIIMPOBAHHBIE» W OPUTMHAIBHBIE TEKCThl C HMCIOJIb30BaHUEM
HEOOXOIUMBIX PEUYEBBIX CPEJICTB;

- WCTOJB30BaTh BepOalbHBIE CpPEACTBA (CpeICcTBa JIOTUYECKOW CBS3M) IS BBIICICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;



-HCIIOJIb30BATh HeBepOabHbIE CpencTBa WIH HarJisiJHbIC MaTEepHaJIbL,
HOJrOTOBJIEHHbIE/OTOOPaHHBIE 10T PYKOBOACTBOM YUUTES;

- JlenaTh OLEHOYHBIM BBIBOJA O JOCTHIKEHUM LEIN KOMMYHMKAlMU HEMOCPEICTBEHHO IOCIE
3aBepIIEHUs] KOMMYHUKAaTUBHOTO KOHTAKTa M 0OOCHOBBIBATH €TO.

12. ®opmupoBaHnue M  pa3BUTHE  KOMIIETEHTHOCTH B  OOJIACTM  HCHOJIb30BaHMS
UH(POPMALIMOHHO-KOMMYHUKAMOHHBIX TexHojorui (namee — MKT), MoTHBanuM K OBJIaJCHHIO
KYJIbTYpOH aKTUBHOIO I0JIb30BAHUS CIIOBAPSIMU U JPYTMMU IIOMCKOBBIMU CUCTEMAMU.

OOyuaroImuiicss CMOXKET:

- LIEJICHANPaBICHHO MCKaTh M MCII0Jb30BaTh MH(OPMAIMOHHBIE PECYpChl, HEOOXOAUMBIE IS
peleHns y9eOHbIX U MPAaKTUYeCKUX 3a1au ¢ nomoisio cpeacts MKT, croBapeit u 1pyrux moucKoBBIX
CUCTEM;

- BBIOMpATh, CTPOUTH M WCIOJIB30BATH aJI€KBaTHYI0 MH(YOPMALMOHHYIO MOJIENb JJIS Mepeaadn
CBOMX MBICJIEH CPEICTBAMH E€CTECTBEHHBIX M (POPMaJbHBIX SI3BIKOB B COOTBETCTBHH C YCIOBHSIMHU
KOMMYHHUKalIWH;

- BBLACTATh MH(GOPMALIMOHHBIM acleKT 3a7a4yM, ONepUpPOBaTh JaHHBIMH, HCIIOJIb30BaTh MOJIENb
peleHus 3a1a4u;

- HCIIONB30BaTh KOMIIBIOTEPHBIE TEXHOJOTWM (BKIIOYas BBIOOp aJCKBATHBIX —3ajaye
MHCTPYMEHTAJIBHBIX TPOrPaMMHO-AIAPATHBIX CPEICTB U CEPBUCOB) /ISl PeLIeHUs HH(POPMALIMOHHBIX
U KOMMYHHMKAIlMOHHBIX Y4€OHBIX 3a/1a4, B TOM YHUCIIE: BBIUYMCIEHUE, HAIIMCAHUE MUCEM, COUMHEHUH,
JIOKJIaJI0B, pe(epaToB, CO3JaHUE IPE3EHTALMN U Jp.;

- CIOJIB30BaTh UHPOPMALIUIO C YIETOM dTHYECKHX M ITPABOBBIX HOPM;

- co3JaBaTh MH(QOPMALMOHHBIE PECYPChl Pa3HOrO TUIA U Ul Pa3HbIX ayJUTOPUH, cOoOII0NaTh
MH(GOPMALIMOHHYIO TUTHEHY U ITpaBuiia UH()OPMAIIMOHHON 0€30MacHOCTH.

IIpeameTHbIe pe3yJbTAaThl OCBOCHUS YU4eOHOr0 npeamera «MaremaTuka» (5-6 kiiaccnbl)
BbimyckHuk HayuuTcesi B 5-6 kuaccax (Iuisi MCIOJIb30BaHUS B IOBCEJIHEBHOM KHU3HU U
o0ecreyeHns BO3MOYKHOCTH YCIIEHIHOTO MPOI0DKEHUSI 00pa3oBaHMs Ha 0a30BOM YPOBHE)

L4 OHGpHpOBaTB Ha 0a3oBOM YPOBHEC TIOHATUAMH: MHOXCECTBO, OJJICMCHT MHOXCCTBA,
MMOAMHOKECTBO, NPUHAJICIKHOCTD,

L4 3aaBaTb MHOXXECTBA MMECPCUNCIICHUEM UX DJICMCHTOB,

L4 HaxXOoJUThb NNCPECCUCHUC, 06LG,Z[I/IH6HI/IG, IMOAMHOKECTBO B HpOCTCﬁMHX CUTyalluidXx.

B HOBCC}IHCBHOﬁ JKU3HU U IIPUA UBYICHUH IPYTUX NIPEAMETOB:
® PACIIO3HAaBATh JJOTUYCCKU HEKOPPCKTHLIC BHICKA3bIBAHM .

Yucaa
. OnepupoBaTb Ha ©0a30BOM ypOBHE MOHATUSMH: HaTypallbHOE€ YHCIO, LEJI0€ YHUCIIO,
OOBIKHOBEHHasl JpoOb, AeCATUYHAs IPpOOb, CMELIAHHOE YUCIIO, PALMOHATIBHOE YUCIIO;
o HCIIOJIB30BaTh CBOMCTBA 4YHMCEJ W IIpaBWia JEUCTBHM C pPAlMOHAIBHBIMU YHMCIAMH IIPU
BBIIIOJIHEHUH BBIYNCIICHUN;
. WCITOJIB30BAaTh MPU3HAKU JENUMOCTH Ha 2, 5, 3, 9, 10 npu BEINOJHEHNN BBIYUCICHUI U PEIICHUH
HECJIOKHBIX 3a7a4;
. BBIIIOJIHATH OKPYIJVIEHUE PAllMOHAIBHBIX YMCEIl B COOTBETCTBUU C IIPaBUIIAMU;
. CPaBHUBATH pallMOHAJIbHBIEC YUCIIA.
B noBceHeBHOM KU3HU U NIPH M3YYEHHUH APYTUX NPeIMETOB:
. OLICHUBATh PE3YJIbTATHI BBIYMCIICHUN MPU PEIICHUH MPAKTUYECKUX 3a/1a4;
. BBIIIOJIHATH CPABHEHUE YHUCEIl B PEAIBHBIX CUTYaLUsIX;
. COCTABJISITh YHUCJIOBBIC BBIPAXKEHUS INPU PEUICHUM MPAKTHYECKUX 3a7ad M 3aJad U3 JIPYTrux

y4eOHBIX IPEIMETOB.
CraTucTHKA M TeopHs BEPOSTHOCTEH

o [IpencraBnsaTh JaHHbBIE B BUJE TAOIHII, AHArPaMM,

o YUTaTh MH(OPMAIIHIO, IPEJCTABICHHYIO B BUJIE TaOJIUIIbl, IUArPaMMBI.
TexcToBBIE 3a1a4H



® PemraTe HecIOKHEBIE CIOKETHEIC 3ala4M pa3HbIX TUIIOB HAa BCC apI/I(l)MeTI/I‘ICCKI/Ie I[GﬁCTBPIH;

o CTPOUTH MOZETb YCIOBHS 3aqaud (B BHUJAE TaOJMIBI, CXEMbl, PHCYHKAa), B KOTOPOW JIaHBI

3HA4YEHUs JIBYX U3 TPEX B3aMMOCBSI3aHHbBIX BEIMYMH, C LIEJIbIO TIOMCKA PELLICHU 3a/1au;

o OCYILECTBIIATh CIIOCOO MOUCKA PELIeHUs 3a/1aul, B KOTOPOM PACCyXIEHUE CTPOUTCS OT yCIOBUS

K TpeOOBaHUIO WIIM OT TPEOOBaHUS K YCIOBHIO;

o COCTABJIATH IJIaH PEILEHUs 3a/jauy;

. BBIJIEJISAITh 3TAIlbl PELICHUS 3a/]aul;

o MHTEPIPETUPOBATH BBIUMCIUTENbHBIEC PE3YJIbTAThl B 3a/laue, UCCIIEA0BATh MOJIYYEHHOE PEeLICHHE

3ajiauy;

o 3HATh pa3IMyue CKOpPOCTel 00bEKTa B CTOSIUEH BOJIE, IPOTUB TEYEHUS U 10 TEUEHUIO PEKH;

o pelaTh 3a/lauy Ha HaX0XKJIeHHE YaCcTH YUCIIa M YKCciIa 110 €ro 4acTH;

. pemath 3aJa4d pa3HbIX THUNOB (Ha padoTy, Ha MOKYIKH, HA ABIDKEHHE), CBSA3BIBAIOIIUX TPH

BEJIMYMHBI, BBIIEIIATh 3TU BEIMYMHBI U OTHOLICHUS MEXy HUMH;

J HAaXOJUTh MPOLEHT OT YMCJA, YHUCIO 1O MPOLEHTY OT HEro, HAXOJUTh MPOLEHTHOE OTHOLICHHE

JIBYX YHUCEJl, HAXOAUTh IPOLIEHTHOE CHUKEHHUE WU MPOLIEHTHOE MOBBILICHNE BEINYHHBI;

o pelaTh HECJIOKHbIE JOTMYECKUE 3a/ladl METOJIOM pacCyXJeHUW. B moBceaHeBHOH KM3HU U
NPH U3yYEeHHUH APYTUX NpPeIMeTOB:

J BBIIBUTATh THUIIOTE3bl O BO3MOXKHBIX IPEJEIbHBIX 3HAUEHUSAX HCKOMBIX BEJIMYMH B 3ajaye

(lenatb MPUKUIKY)
Harusignas reomerpus I'eomerpuuyeckne pUrypbl
. OmnepupoBath Ha 0230BOM YpOBHE MOHATHAMHU: (PUTYpa, TOUKA, OTPE3OK, MpsiMast, JTy4, JOMaHasl,
YT0J1, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IPAMOYTOJIBHUK U KBAaJApaT, OKPYKHOCTb U
KpYr, OpSAMOYTOJIbHBIM Napamienenunen, kyo, map. M3o0paxars u3ydaemble (QUIypbl OT PyKd U C
IIOMOILBIO JIMHEVKU U UPKYJIA.
B noBcenHeBHOM KU3HU U IIPH U3YyYEHHUH APYTUX NPeIMETOB:

o pelaTh NpakTHUYeCKUe 3aJa4i ¢ IPUMEHEHNEM IPOCTEUIINX CBONCTB QUTYP.
H3mepenus u BoIYMCICHUS
J BBIIIOJIHATh U3MEPEHME JUIMH, PACCTOSHMM, BEJIUYHMH YIJIOB, C MOMOLIBIO MHCTPYMEHTOB IS
WU3MEPEHUM JIIUH U YTJIOB;
o BBIYHCIIATH UIOIAAU MPSIMOYTOJIbHUKOB.
B noscenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
o BBIUNCIIATH PACCTOSHUS Ha MECTHOCTH B CTAaHJAPTHBIX CUTYAUAX, IIJIOLAAH IPSIMOYTOJIbHUKOB;
J BBITNOJIHATH MPOCTEHIINE MOCTPOCHUS U U3MEPEHUsI Ha MECTHOCTH, HEOOXOAMMBIE B pealbHOU
YKU3HU.
Hcropusi MaTemaTuKu
. ONMCHIBATh OTJEIbHBIE BBIIAIOIINECS PE3YJIBTAThI, ITOJIYYEHHBIE B XOJE€ PAa3BUTUS MaTEMaTHKU
KaK HayKU;
J 3HAaTh NpPUMEPhl MaTEeMaTHMUECKUX OTKPHITUH U HMX aBTOPOB, B CBSI3U C OTEUECTBEHHOW U

BCEMHUPHON UCTOPHUEH.
BbInyCKHUK TOJYYUT BO3MOKHOCTH HAY4YHThCsl B 5-6 kiaccax (st oOecredeHus
BO3MOYKHOCTH YCIIEIITHOTO TIPOJIOJDKEHUSI 00pa30oBaHus Ha 0a30BOM U yIITyOJIEHHOM YPOBHSIX)
JJleMeHTbI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH

L4 Onepupoeamb NOHAMUAMU. MHOIHCECNB0, xapakmepucmuKku MHOIHCecneda, o/1eMerm
MHOJCecmea, nycmoe, KOHewHoe U beckoneunoe MHOIHCECNBO, nOC)MHOJfCQCWl@O, npuHadﬂeofmocmb,
L onpe()efzﬂmb I’lpuHClafle.?fCHOCn’Ib ajemenma  MHOodHcecmaey, 00beOuHeHuro u nepece4eruro

MHOICECE, 3a0a6aMb MHOACECMBO C NOMOWbIO NEPEUUCTEHUs DTIeMEHMOE, CLO8ECHO20 ONUCAHUA.
B noBceHeBHOM KU3HU U IIPH M3YYEHHUH APYTUX NPeIMETOB:
. PAcno3Hasams J102UHECKU HeKOPPEKMHble 8blCKA3bIE6AHUS,



° CMpoOUmMv Yenouky YyMo3axKio4eHull Ha OCHO8e UCNOIb308AHUS NPABUTL TOSUKU.

Yucna
° Onepuposams NOHAMUAMU. HAMYPATILHOE YUCTO, MHONCECME0 HAMYPAIbHLIX HYUCe, Yeloe
YUCTIO, MHOJCECMBO YenblX uucel, OObIKHOBeHHAs O0poOb, OdecamuyHas Opodb, CMeulaHHoe HUCo,
PAYUOHANbHOE  YUCTO, MHONCECMBO PAYUOHANbHBIX UYUCET, 2eoMempudecKds UuHmepnpemayus
HAMypaibHbIX, YeblX, PAYUOHATbHBIX,

o NOHUMAMb U 00BACHAMb CMBICT NOUYUOHHOLL 3ANUCU HAMYPATILHO20 YUCA,
J 8bINOIHAMb BbIYUCTIEHUS, 8 MOM YUCLE C UCNOIb308AHUEM NPUEMOB PAYUOHAILHBIX 8bIYUCTEHULL,
000CHOBbIBAMb ANICOPUMMbL 8bINOIHEHUS OCUICBULL;
° ucnonwv3o8amev npusHaku oeaumocmu va 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u npoussedenus uucen
npU 6bINOTHEHUU GLIYUCTIEHUL U PeleHUuU 3a0ay, 000CHO8bI8AMb NPUSHAKU 0eTUMOCTNU,
. 8bINOIHAMb OKPY2NeHUe PAYUOHATLHBIX YUCEN C 3a0AHHOU MOYHOCMBIO;
. VROPAOOHUUBAMb YUCILA, 3ANUCAHHBIE 8 8UOE OOBIKHOBEHHBIX U 0eCAMUUHBIX Opobell;
. naxooums HOJ u HOK wucen u ucnonvzosams ux npu peueHuu 3a0d;.
o onepuposamv NoHAmMuUeM Mo0yib YUCIA, 2eOMEeMPUIecKas UuHmepnpemayus Mooyis 4ucida.
B noBcenHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPEIMETOB:
J NPUMEHAMb  NPABULA NPUOTUINCEHHBIX BbIYUCTEHUN NPU peuleHuu NPaKkmudeckux 3a0ay u
peuieHul 3a0a4 Opy2ux yueOHvIX npeomemos;
J 8bINONIHAMb CPABHEHUE Pe3YIbMamos GblYUCICHUL NPU peuleHUuy NPaKMuyecKux 3aoad, 8 mom

yucie nPUOIUINCEHHBIX GbIYUCTEHULL,
J COCMABIAMb YUCTOBbIE BbIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NpU peuleHUuu NPaKmuyecKux
3a0a4 u 3a0ay u3 opy2ux y4ebHvlX NPeoMemos.

YpaBHeHUs U HEPAaBEHCTBA
. Onepupoeamv NOHAMUAMU: PABEHCMBO, YUCIOB80€ PABEHCMBO, YPABHEHUE, KOPEeHb VPAGHEHUs,
peuierue ypasHeHus, YUci080e HepaseHCcmaeo.

CTaTHCTHKA U Teopusi BEPOSITHOCTEH

o Onepupogamv NOHAMUAMU: CIMONOYaAmMble U KPY208ble OUApamMMbl, Mmadauybl OaHHbIX, cpeoHee
apugmemuueckoe,

. uzenexkamo, uHgopmayuio, NPEACTABICHHYIO B TAOJIUIIAX, HA UarpaMMax;

o cocmaenimes mabauysl, CMpoOUms OUASPAMMbL HA OCHOBE OAHHBIX.

B noBcegHeBHOM KM3HHU U MPpH U3YYCHUH APYIUX NPEAMETOB:

o U361€KAMb, UHMEPNPEMUpPosams U npeobpazoevieams uHGopmayuio, TPEICTABICHHYIO B
TaOJMUIIAX W Ha JMarpaMmax, OTPaKaloIIyl0 CBOMCTBA M XapaKTEPUCTHUKU PEaJbHBIX IMPOIECCOB U
SIBJICHH.

TexcToBbIE 3212491
o Pewams npocmuvle u crodchvle 3a0a4u pA3HbIX MUNOS, A MAKJiCe 3a0ayu NOGbIULEHHOU
mpyoHOCmu,
o UCRONIL308aMb PA3HBIE KPAMKUE 3ANUCU KAK MOOEU MEKCMO8 CLONCHBIX 3a0ay OJisl NOCMPOEeHUs!
NOUCKOBOUL CXeMbl U peuleHUs 3a0ay,
J 3HAMb U NPUMEHAMb 004 Cnocoba NOUCKA peulenus 3a0ay (om mpebosanus K YCioguio u om
YCno8us K mpebosanuro);
o MOOeNUPo8amb paccylcOeHUs: npu NOUCKe Peuerus 3a0a4 ¢ NOMOUWbIO 2pagp-cxembl,

° 8b10eIsIMb IMANBL PEULeHUs 3A0a4U U COOePIHCAHUE KaNCO020 IMAna,

o UHMEPNPEMUPO8ams  8bIHUCIUMETbHbIE Pe3yIbmamsl 6 3adaue, UCCIe008amb NOJYHEHHOEe
pewerue 3a0ayu;

. AHANUSUPOBANL  BCCEOZMONCHBIE CUMYAYUU B3AUMHO20 PACHONIONCEHUSL 08YX 00BEeKmMos u

UsMeHeHUe UX Xapaxkmepucmuk npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMs, paccmosuue) npu
peuieHuy 3a0ay Ha O08UdceHue O08yX 00beKmo8 KAK 68 O0OHOM, MAaK U 6 NPOMUBONONONCHBIX
HanpaeieHusx;

° UCCNIe008aMb 6CEBO3MOIICHBLE CUMYAYUU NPU PeULeHUU 3A0ay HA O8UNCEHUE NO peKe,
PAaAcCMampusams pasmvle CUCMeMbl OMCcYema,



® peutanto pa3H006pa3Hbze 3a0a4u «Ha yacmuy,

L4 peuwiamsv U 0bocHo8bIBAMb CB8O€ peutenue 3a0ay (6bla€]l}ll’nb mamemamudecKyro OCHOGy) Ha
HaxoxcoeHue 4acmuy Yucia u Yucid no e2o Yacmi Ha 0CHOGe KOHKpEMmMHO20 cmblcla dpo6u;

J 0CO3HABAMb U 00BACHAMb UOEHMUYHOCIb 3A0aY PA3HLIX MUNOE, CEA3bIBAIOWUX MPU BETUUUHDB]
(Ha pabomy, Ha NOKYNKU, HA OBUdICEHUE), BbIOENAMb MU BEIUHUUHbL U OMHOULEHUS MeHCOY HUMU,
NPUMEHAMb UX NPU peueHUuU 3a0ad, KOHCMpPYUposams cobcmeenHvle 3a0ayll YKa3aHHbIX MUnos.

B noBceHeBHO KU3HM ¥ NIPU U3YUYEHHHU APYTUX NPeEIMETOB:
J 8vl0eNAMmb NpU peueHuu 3a0ad XapakmepucmuKku paccCMampueéaemou 8 3alaue cumyayuu,
OMIUYHBIE OM PEANbHbIX (e, OMm KOMOPLIX A6CMpasuposaniucy), KOHCMpPYUpoB8ams HO8ble CUMYAyUU
C yuemom 3mux Xapakmepucmux, 8 YaCMHOCMU, NPU peueHuU 3a0ay Ha KOHYeHmpayuu, yuumaoléams
NJIOMHOCMb 8ewecmaea;
J pewiamsb U KOHCMPYUpo8amv 3a0ayu HA OCHOBE pPACCMOMPEHUs pPeanlbHblX CUmyayuil, 6
KOMOPbIX He MpeOyemcs MOYHbIL GbIYUCTIUMENbHBLU Pe3)Ibman,
o peuiams 3a0a4u Ha 08UNCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbl OmMCcYemd.

Harasanas reomerpus I'eoMmeTpudeckue (purypsl

. Hzenexamv, unmepnpemuposamsv U HpeoOPA306bl86amMb UHGOPMAYUIO O 2e0MempUdecKux

Qucypax, npedcmasieHHyI0 HA Yepmexcax,

. uzobpasxcams uzyuaemvle Quaypsbl Om pyKu U ¢ NOMOUbI0 KOMNbIOMEPHBIX UHCIMPYMEHNOE.
HN3MepeHus U BLIYUCTICHUS

. 8LINONIHAMb UBMEPEeHUe ONUH, PACCMOSAHUL, BeIUYUH Y2l08, C NOMOWbIO UHCIMPYMEHMO8 0.

usmMepenuti OUH U y2os;

. BLIYUCTIAMb naowaou  NpAMOy201bHUKOE, K8aopamos, 00vemMbl  NPAMOY20TIbHbIX

napasnenenunedos, Kyoos.
B noBceiHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

. BbLIYUCTIAMb PACCMOAHUA HA MEeCMHOCMU 6 CMAHOAPMHBIX CUMYAyusax, NA0Waou Y4acmikos
APAMOY20NbHOU POpMbl, 06BbEMbL KOMHAM,
. 8bINOIHAMYG NpOCMeEUUwUe NOCMPOEHUs HA MEeCMHOCMU, Heo0X0oumbvle 6 peanbHOl
HCUSHU,
. OYEeHUBAMb PA3MePbl PeAibHbIX 00BEKMO08 OKPYIHCaAlouje2o Mupa.
Hcropust MaTeMaTHKHU
. Xapaxkmepuzoeamv 6K1A0 6bIOAIOWUXCA MAMEMAMUKOS 6 DA3GUMUe MAmeMamuKky U UHbLX

HAy4HslX obaacmeil.

IIpeameTHbIe pe3yJbTaThl OCBOCHHUS YU4eOHOr0 mpeamera «Ajaredpa» (7-9 kiaaccol)

BoinyckHuk HayuuTcss B 7-9 kiaccax (Uisi MCIOJNB30BaHUS B TIOBCETHEBHOW JKHU3HU U
o0ecrnevyeHnst BO3MOKHOCTH YCIIEIIHOTO IPOJOHKEHNs 00pa3oBaHusl Ha 0a30BOM ypOBHE):

DJIeMEeHTBI TEOPMH MHOKECTB 1 MATEeMAaTHYeCKOM JIOTMKH

. ornepupoBaTh Ha 0a30BOM YpOBHE TMOHATUSIMH: MHOXKECTBO, JJEMEHT MHOXECTBA,

MOJIMHO>KECTBO, MPUHA/ITICKHOCTb;

o 3aJ1aBaTh MHOYKECTBA MEPEUNCIEHUEM UX HIEMEHTOB;

o HaXO/UTh NepecedeHre, 00beAMHEHNE, TOIMHOKECTBO B MIPOCTEHUIIINX CUTYaLUsAX;

J ornepupoBaTh Ha 0a30BOM ypOBHE TMOHATHSAMH: ONpeelieHue, akcuoma, Teopema,

JI0Ka3aTeNbCTBO;

J MPUBOJIUTh TPUMEPbl U KOHTPHOPUMEPHI IS MOATBEPHKIEHUS CBOMX BbICKa3biBaHUil. B
MOBCEeHEBHOM ’KU3HU M NIPH U3YYeHUH JIPYTHX NPEAMETOB:

. UCIOJIb30BaTh Ipaduueckoe MpeICTaBICHUe MHOXKECTB Ul OMHCAHUS PEaJbHBIX MPOLECCOB U

SBJIEHUH, TIPU PELICHUN 3a]1a4 IPYTUX y4eOHBIX MPEIMETOB.
Yucaa



° omepupoBath Ha 0a30BOM ypOBHE TMOHATHSIMH: HATypallbHOE YHCIO, IEJ0€ YHUCIIO,
OOBIKHOBEHHas1  NIpoOb, JecATHYHas JApoOb, CMeImaHHas JApoOb, paIlMOHAIBHOE  YHUCIIO,
apuMETUYECKUIA KBaJIpaTHBIA KOPEHb;

. HCIIOJIB30BaTh CBOKMCTBA YMCEN U IPAaBWJIA JEHCTBUN IIPU BBIIIOJHEHUH BBIYHMCIICHUN;
° MCII0JIB30BATh MPU3HAKU JEIUMOCTU Ha 2, 5, 3, 9, 10 mpu BHINOJHEHUN BBIYUCIICHUN U PEIICHUN
HECIIOKHBIX 3a]1a4;
. BBITIOJIHATH OKPYTJICHHE PAllMOHAIBHBIX YHCENl B COOTBETCTBUU C ITPaBUJIaMU;
° OIIEHUBATh 3HAYEHHE KBAJIPATHOT'O KOPHS U3 MOJIOKUTEIBHOTO 1IEJI0T0 YUCIIa;
° pacrno3HaBaTh palMOHaJIbHbIC U UPPALIMOHAIIBHBIC YHCIIA;
° CpaBHMBATh YHCIIA.
B noBceaqHeBHOM KM3HU M NIPU U3YyYEeHUM APYTUX NMPeIMeTOB:
° OIICHUBATh PE3YJIbTAThl BHIYMCICHHUI IIPU PEIICHUU MTPAKTUYECKUX 3a]1ay;
° BBINOJIHATH CPABHEHUE YUCEN B PEAIbHBIX CUTYaIUX;
° COCTaBJISITh YUCJIOBBIC BBIPAKEHUS IMPU PEUICHUM MPAKTUUECKUX 3a7ad M 3aJad U3 JIPYyrux

y4€OHBIX IPEIMETOB.

ToxnecTBeHHbIE IPe0Opa3oBaHUA
. BBITOJHATh HECJIOKHBIE MpeoOpa3oBaHMsl JJIsl BbIUMCICHUS 3HAUYEHUN YMCIIOBBIX BBIPAXKECHUH,
COJIepXaIlMX CTENEHH C HaTypaJbHbIM II0KAa3aTElIEeM, CTENEHU C LEJNbIM OTPHULATEIbHBIM
MOKa3aTeleM;
. BBITOJIHATh HECJIOKHbIE MPeo0pa30BaHMs LIEJIbIX BBIPAXKEHUI: pacKpbIBaThb CKOOKH, MPUBOIUTH
Mo1I00HbIE cllaraeMele;
. UCIIONIb30BaTh (OPMYIbI COKPAIIEHHOTO YMHOXXEHHS (KBaapaT CyMMBbI, KBaapaT pPa3HOCTH,
Pa3HOCTh KBAJPATOB) JUIsl YIIPOILIEHUS BEIYMCIICHUN 3HAUYECHUN BBIPAKCHUI;
. BBITMIOJHATh HECJIOKHBIE MPEeoOpa3oBaHUs JIPOOHO-TUHEHHBIX BBIPAKEHUM M BBIPAKEHHUH C
KBaJPAaTHBIMU KOPHSIMH.

B noBceaHeBHOM KU3HU U IPH U3YyYEHHUH APYTUX NPeIMETOB:

L4 IIOHUMATb CMBICJI 3allMCHU YUCJIa B CTAHJAPTHOM BU/IEC;
L4 OIICpHUPOBATH HA 0a3oBOM YPOBHC MOHATHEM «CTaHAAPTHAA 3aIIMCh YUCIIa).
YPaBHeHI/Iﬂ U HEPABCHCTBA
L4 ONCpHUpOBaThL Ha 0a30BOM YPOBHC IOHATHUAMHU: PABCHCTBO, YUCIIOBOC PABCHCTBO, YpPAaBHCHHC,

KOpCHb YpaBHCHUA, PCHICHUC YPABHCHUA, YHUCIOBOC HCPABCHCTBO, HCPABCHCTBO, PCIICHUC
HCPAaBCHCTBA,

. MPOBEPATH CIPABEIIIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;
. pelaTth JIUHENHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOISIINECS K JIMHEHHBIM;
. pelaTh CUCTEMBI HECTIOKHBIX JINHENHBIX YPAaBHEHU, HEPABEHCTB;
. MIPOBEPSITH, SIBJSETCS JIM TAHHOE YHCIIO PEIIEHUEeM ypaBHEHUs (HEPABEHCTBA);
. peraTh KBaJipaTHbIE YpaBHEHUS 110 (OpMYyJie KOPHEH KBaIpaTHOTO YPaBHEHHS;
. n300pakaTh PEIICHUs] HEPABEHCTB U X CHCTEM Ha YMCIIOBOM MpsiMOid. B moBce1HEeBHOM KU3HU
U NIPH U3YYEHHUH APYTUX NPeIMeTOB:
. COCTaBJIITh M PEIIATh JIMHEHHbIC YPABHEHHS NPHU PEIICHUU 3a/1a4, BO3HUKAIOIIHUX B JPYTUX
yueOHBIX TpeaMeTaXx.
DyHKUMH
. HaXOJUTh 3HaUYeHUE (QYHKIUH 110 33JJaHHOMY 3HAUEHHUIO apTyMEHTa;
. HaxOJUTh 3HAYCHHUE apTyMEHTA M0 33ITaHHOMY 3HAYEHUIO0 (PYHKIIMHA B HECIIOKHBIX CUTYAIIHSIX;
. ONPEAENATH MOJOKEHUE TOYKH 10 €€ KOOPAUHATAaM, KOOPJAWHATBHI TOYKHU IO €€ IOJIOKEHUIO Ha
KOOPAMHATHOW ITIOCKOCTH;
. no rpaduKky HAXOAUTH OONACTh OMpeeNeHUs], MHOXXECTBO 3HAYCHWH, HyIu (QyHKIUH,

IPOMEXYTKH 3HAKOIOCTOSIHCTBA, NPOMEXKYTKM BO3pacTaHuss W yObIBaHWsA, Haubouspliee U
HaMMEHbIIIee 3HAaUCHUS (PYHKITUH;

. CTPOUTH rpaduK TUHEHHON (HYHKIINH;



J NPOBEPATh, SBISETCS JU JaHHBIM Tpapuk TrpaduKoM 3adaHHOW QYHKIUM (JIMHEHHOM,
KBaJPaTUYHOM, 00paTHON MPOMOPLUOHATIBHOCTH);

o OTIpeNIeNIATh MPUOIMKEHHBIC 3HAUEHUSI KOOPAMHAT TOUYKH MepecedeHus rpagukoB GyHKINH;

o ornepupoBaTth Ha 0a30BOM YPOBHE MOHATHSIMHU: IOCIEI0BATEIBHOCTD, apH(pMeTHdecKas
IpOrpeccusi, FeOMeTpUUECcKas IIporpeccus;

J VYMeHHe pemaTth 3aJadyd Ha IPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh MOJydYeH

HETOCPEACTBEHHBIM TOJICUeTOM 0e3 mpuMeHeHHs (HOopMYII.

B noBceqHeBHOM :KU3HU U NIPH U3YyYEHHUH APYTUX NPeIMETOB:
o UCTIOJIb30BaTh Irpa)UKK peasbHBIX MPOILECCOB U 3aBUCHMOCTEH JUIsl ONPENEICHUsI UX CBOMCTB
(HamOonpIIie W HaWMEHbIIME 3HAYCHUS, IPOMEXKYTKH BO3pAacTaHUs W YOBIBaHHS, OOJIACTH
MOJIOKUTEIBHBIX U OTPULATENIbHBIX 3HAYEHUH U T.11.);
. UCITIOJIb30BaTh CBOMCTBA JIMHEHHON (yHKIMHM M ee rpaduk MpH pelmeHud 33had U3 APYrux
y4€OHBIX IIPEIMETOB.

CraTucTHKA M TeopHus BePOSITHOCTEH
. UMETh IIPEICTAaBICHUE O CTAaTUCTHUYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH CIIy4alHOTO
COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

° pemaTh NpoCTEHIITNE KOMOMHATOPHBIE 3a]]a4l METOJIOM MPSIMOTO M OPTaHW30BaHHOTO TIepedopa;

° MIPEJICTABIIATh IaHHBIC B BUJIE TAOJHII, TUarpamMm, rpadukos;

° YUTaTh HH(OPMAIHIIO, TPECTABICHHYIO B BHJIE TAOJIUIIBI, AUATPAMMBI, TpaduKa;

L] OHp@[[GJIFITB OCHOBHBIC CTATUCTUYCCKHEC XapaKTepI/ICTI/IKI/I YUCJIOBBIX Ha60pOB;

° OLICHHUBATh BEPOSITHOCTH COOBITHS B MPOCTEHUIINX CIyYasix;

° HMMETh MPEJICTABIICHUE O POJIM 3aKOHA OOJIBIIIMX YHCENI B MACCOBBIX SIBJICHUSAX. B moBceaHeBHOM
JKU3HM M TIPU U3YYEeHHUH APYTUX MPeIMEeTOB:

° OIICHUBATh KOJUYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM Iepedopa;

L] UMECTDb HpG}ICTaBJ'IeHI/Ie 0 pOJ'II/I npaKanecxn I[OCTOBepHI)IX u MaJ'IOBepOSITHI:IX CO6I>ITI/II\/’I;

° CpPaBHUBATh OCHOBHBIE CTAaTUCTUYECKHE XAPAKTEPUCTUKH, MOJYYEHHBIE B MPOLECCE pEUICHUs

HpI/IKJ'IaI[HOI/I 3aJda4u, 1/13yquI/1$[ peaanoro SIBJICHUS

° OILICHUBATh BEPOSITHOCTh PEAbHBIX COOBITHI U SBIEHUIN B HECIOKHBIX CUTYaI[HsIX.
TexcToBbIE 321241

° pelIaTh HECIOKHbBIE CIOKETHBIE 334U Pa3HBIX TUIIOB Ha Bce apu(PMETHUECKHE IeUCTBUS;

° CTPOUTh MOJIETb YCIOBHUS 3aJayd (B BHJE TaONHWIbI, CXEMbI, PUCYHKAa WJIH ypaBHEHHS), B

KOTOPOW MIaHbl 3HAYEHMsI JABYX M3 TPEX B3aMMOCBS3aHHBIX BEJIWYUH, C IEIBI0O TOWCKA PEIICHUS
3a7a4u;

° OCYIIECTBIISATh CIIOCOO TOMCKA PEIIeHUs 3a/1a4i, B KOTOPOM PaCCyKJIE€HUE CTPOUTCS OT yCIOBUSA

K TpeOOBaHUIO WJIH OT TPEOOBAHUS K YCIOBHIO;

° COCTaBIIATh IUIaH PELICHUS 3a/1a4H;

° BBIJICTISIT ITAIbI PEIICHUS 3a]]a4H;

° WHTEPIPETUPOBATH BBIUMUCIUTENbHBIE PE3YIbTAThl B 3a/1aU€, UCCIEAO0BATh MOJIYYEHHOE pelleHre

3aa4y;

° pasznuyaTh CKOPOCTH OOBEKTA B CTOSTYEH BOJIE, TPOTUB TCUCHUS U 110 TEUCHHUIO PEKU;

° peraTh 3aJa4i Ha HaX0X/ICHUE YaCTH YUCJIa U YUCIIa 10 €ro YacTH;

° pelaTh 3a/la4ydl Pa3HbBIX TUMOB (HAa paboOTy, Ha TMOKYIKH, Ha JIBIXKEHHUE), CBS3BIBAIOIIUX TPH

BEJIMYMHBI, BBIACITSATH 3TH BETUYUHBI U OTHOIICHUS MKy HIUMH,

° HaxOJIUTh MPOLEHT OT YMCJIA, YUCJIO MO MPOLEHTY OT HEro, HaXOJAUTh MPOLEHTHOE CHUKEHUE

WJIM TPOLEHTHOE MOBBIILIEHNUE BETUYNHBI

° pelaTh HECJIOKHBIE JTOTUYECKHUE 3a/1auyd METOJIOM pacCyxJeHuil. B moBceIHeBHON KU3HM U
NPHU U3YYEHUH IPYTUX NPeIMeTOB:

° BBIJIBUTaTh THUIIOTE3bl O BO3MOMKHBIX TPEIEIbHBIX 3HAUYEHUSX HCKOMBIX B 3aJaue BETUYHH

(Ienatb NPUKUIKY).



HcTopus MaTeMaTHKHU

J OIMCHIBATh OTIEIbHBIC BBIIAIOIINECS PE3YNBTATHI, IIOJYYCHHBIE B XOJI€ Pa3BUTUSA MAaTEMaTHUKU
KAaK HayKH;
J IIPUBOAUTH IPUMEPbl MAaTEMATHYECKUX OTKPBITMA M MX aBTOPOB, B CBA3U C OTECYECTBEHHOU H
BCEMHUPHOMN UCTOPUEH;
. IIOHUMATh POJIb MaTEMAaTHUKU B pa3BuThu Poccun.

Metoabl MaTEeMaTUKH
. YMenue BbIOMpaTh MOAXOIAMIMKA M3YYEHHBIH METOJ Ui pEIICHHs HW3YyYCHHBIX THUIIOB
MaTEeMaTUYECKUX 3a7ay;
o YMeHue NpUBOAMTHL IPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B  OKpYXKArOIIEH

HeﬁCTBHTeHBHOCTH " IPOU3BCACHUAX UCKYCCTBA.

BLIHyCKHI/IK MNOJYYUT BO3MOKHOCTb HAYYUTLCHA B 7-9 kaaccax: IJIeMeHThI TECOpUHU
MHOKeCTB H MAaTeMaTHYeCKOi JOTHKH
L4 OHepI/IpOBaTL IOHATHAMU: OIIPCACIICHUC, TCOPCMaA, AKCHMOMA, MHOXCCTBO, XapaKTCPHUCTHKH
MHOXECTBA, 3JICMCHT MHOXCECTBA, ITYCTOC, KOHCYHOC U OECKOHEYHOEC MHOXKECTBO, INOJMHOXECTBO,
MPUHAJICIKHOCTD, BKIIFOUCHUC, PABCHCTBO MHOXKCCTB,

. M300pakaTh MHOXECTBA U OTHOIIICHHE MHOKECTB C IIOMOIIBIO KPYyTroB Diiepa;

. OIIPENENATh NPUHAIICIKHOCTD JIEMEHTAa MHOXKECTBY, OOBEMHECHHUIO U IEPECEYCHUI0 MHOXKECTB;
o 3aJ]aBaTh MHOYKECTBO C MTOMOIIIBIO MIEPEYHCIICHUS DIIEMEHTOB, CJIOBECHOTO OMTUCAHUS;

o ONeprupoOBaTh NOHATUAMM: BbICKA3bIBAHHUEC, UCTUHHOCTD U JIOJKHOCTb BBICKA3BIBAHUS, OTPULIAHUC

BBICKA3bIBaHUIl, ONEpallMd HaJ BBICKA3bIBAHUSMHU: ¥, WIH, HE, YCJIOBHbIC BBICKa3bIBAHUS
(MMIUTHKAINN );

L] CTpOI/ITI) BbICKAa3bIBaHUA, OTpI/IIIaHI/ISI BBICKaSLIBaHHfI.
B noBceqHeBHOM JKU3HU M NIPU U3YyYEHUM APYTUX NPeIMeTOB:
L] CTpOI/ITB IICIIOYKH YMOSaKJIIO‘-ICHI/Iﬁ Ha OCHOBEC UCITIOJIB30BAHUS HpaBI/IJ'I JIOTUKH,
L] HCIIOJIB30BaTh MHOKECTBA, onepam/m C MHOXECTBaAMH, HX l"pa(l)I/ILIGCKOC HpeI[CTaBJ'IeHI/Ie JJI
OIInCaHusA peaanmx HpOIIeCCOB U SIBJICHUN.
Yucaa
L] OHGpHpOBaTB IIOHATUSIMHU. MHOXECTBO HaTypanLme YUCCJI, MHOXECTBO II€JIbIX YHCEII,

MHOKECTBO PalMOHAIBHBIX YHUCEJ, HPPALMOHAIBHOE 4YHCIO, KBAJAPATHBIM KOPEHb, MHOKECTBO
JICUCTBUTEIIbHBIX YHUCEJ, TE€OMETPUUYECKass WHTEPIpPETAalHsl HATypAJIbHBIX, LEJbIX, PallMOHAIbHBIX,
JNEUCTBUTEIILHBIX UYHMCEI;

. MMOHUMATh U OOBSCHATH CMBICII TTO3UITMOHHON 3aIIMCH HATYpPAIbHOTO YHCTIA;

. BBIIIOJIHATH BBIUYMCIIEHUS, B TOM UHCIE C MCIOJIb30BAHUEM [PUEMOB PALMOHAIBHBIX
BBIYMCIICHUI;

. BBINIOJIHATH OKPYTJIEHUE PALIMOHAIBHBIX YHACEII C 3aJaHHON TOYHOCTBIO;

. CpaBHMBATh PALIMOHAIBHBIE U UPPALMOHATILHBIC YUCIIA;

. MPEACTABIISTH PAIIMOHATFHOE YHUCIIO B BUJE IECITHIHON APOOH

. YIOPSI0YMBATh YUCIIA, 3alIMCAHHBIC B BUJIE OOBIKHOBEHHOM U JECITHYHON IpooH;

. Haxomuth HOJl m HOK uncen m mcnosib30BaTh WX MpPU pEUICHHH 3a7ady. B moBceaHeBHOM

JKM3HM Y NIPH U3YYeHUH APYTUX NPeIMeTOB:

. NPUMEHSTh NpaBWia NPUOJMKEHHBIX BBIUMUCICHUM MNpHU pPEIIEHUH MPaKTHYECKUX 3a7ad U
pELIeHUH 3ajiay IPYTUX Y4eOHBIX MTPEIMETOB;

. BBINIOJIHATh CPABHEHUE PE3YJIBTATOB BBIYMCICHUMN IPU PEIICHUH NMPAKTHYECKUX 337a4, B TOM
yuclie TpUOIMKEHHBIX BBIUMCIICHUIH;

. COCTABJISITh U OLIEHUBATH YUCJIOBBIC BBIPAKECHHUs NIPU PELICHUN IIPAKTUYECKUX 3a]ad U 3a]a4 U3
JPYTUX y4eOHBIX MPEIMETOB;

. 3aIIUCHIBATh U OKPYIVIATH YUCJIOBBIC 3HAYEHUs PEAIBHBIX BEJIMYUH C UCIOJb30BAaHUEM Pa3HBIX

CUCTEM U3MEPEHUSI.



To:xnecTBeHHbIE IPEOOPA30OBAHUS

L4 OHepI/IpOBaTI) IMOHATUAMU CTCIICHUW C HATypaJbHBIM II0Ka3aTCJICeM, CTCIICHU C LOCJIbIM
OTPpULATCIIbHBIM IMOKA3aTCIICM;

. BBINOJIHATh TPe0oOpa3oBaHUs IENbIX BBIPAKEHUI: JCHCTBUS C OJHOWICHAMHU (CIIOKEHHE,
BbIUWTAHUE, YMHOKEHUE), NEHCTBUS C MHOTOWIEHAMHU (CI0KEHUE, BHIYMUTAHNUE, yMHOKEHHE);

o BBINOJIHATh PA3JI0KEHUE MHOIOWICHOB Ha MHOXKHUTEJIM OJHUM M3 CIIOCOOOB: BBIHECEHHE 3a
CKOOKY, TpyNIHPOBKA, UCIIOIb30BaHUE (POPMYIT COKPAILIEHHOTO YMHOXCHHUS;

. BBIJICJIATH KBAIpaT CYMMBI U PA3HOCTH OJTHOYJICHOB;

o packiaabIBaTh HA MHOKUTEIN KBAJAPAaTHBIA TPEXYICH;

. BBITIOJIHATH MIPE0OpPa30BaHUs BBIPAKCHHUM, COAEPXKAIIUX CTETEHU C LEIBIMH OTPHIATEIbHBIMU

MOKa3aTeJISIMH, TIEPEXOAUTh OT 3alMCH B BUJE CTENEHU C IIEJIBIM OTPHUIATEIBHBIM IOKAa3aTelieM K
3aMmucH B BUJE Ipoou;

J BBINIOJIHATE TPEOOpa3oBaHMs JAPOOHO-PAlMOHANBHBIX BBIPAKCHHH: COKpaIleHHe JpoOeid,
IpUBEEHNE alredpandyeckux Apodei K o0lieMy 3HAMEHATENo, CIOKEHUE, YMHOXKEHUE, JIeJICHHE
anreOpanyeckux JpoOeif, BoO3BelIeHHME anredpandeckoil ApoOM B HATYypPaJbHYI0 M  IIEIYIO
OTPULIATENIBHYIO CTEIICHB;

o BBINOJIHATH PE0Opa30BaHMsl BEIPAXKEHUH, COlepKaIluX KBalpaTHbIE KOPHHU;

. BBIICTIATh KBAJApaT CyMMBl MJIM PA3HOCTU JBY4WICHA B BBIPAXKCHUAX, COIEPKALIMX KBaJpaTHBIC

KOPHU;

. BBIIIOJHATh MPeoOpa30BaHUs BBIPAXKEHUM, COIEpKaLIUX MOAYNb. B moBceqHeBHOH KU3HU M
NP U3YYCHHH APYTUX NPEAMETOB:

. BBITIOJHATH Peo0pa3oBaHuUs U JSHCTBUS C YUCIIAMU, 3alIMCAaHHBIMU B CTAH/IaPTHOM BUJIE;

. BBINOJIHATh NPEOOpa3oBaHMsl anreOpauyecKuX BBIPAKEHUH IpH peleHUH 3a7ad  JIpYyTrux

y4eOHBIX IPEIMETOB.

YpaBHeHNsI 1 HEPABEHCTBA
. OnepupoBaTh MOHATUSMU: ypPAaBHEHHE, HEPABEHCTBO, KOPEHb YpPaBHEHHs, pEILICHUE
HCPAaBCHCTBA, PAaBHOCHJIBHBIC YPABHCHUA, 0071aCTh OIPCACIICHUS YpaBHCHUA (HepaBeHCTBa, CHUCTEMBI
YpaBHEHUI WM HEPABEHCTB);

. pemiarb JUMHEHWHBIC YPaBHEHUs W YPaBHEHHs, CBOAUMBIE K JIMHEHHBIM C IIOMOIIBIO
TOKJECTBEHHBIX ITPe0Opa30BaHuUi;

. pemaTh KBaJpaTHbIE YPABHEHUS U YPaBHEHHs, CBOAUMBIE K KBaJApaTHbIM C IIOMOIIBIO
TOKJECTBEHHBIX MTPe0Opa30BaHuUi;

. pemars ApoOHO-JIMHENHbIE YPaBHEHUS;

. pelaTh NpocTeime I/IppaHrI/]IOHaJ'II)HI)Ie ypaBHeHHs BUA | f (x)=a, {( (x) = g.(fx) :

pemiats ypaBHeHus Buga X = d;

pelaTh ypaBHEHHsI CIOCOOOM pa3iioKeHUs] HA MHOXKHUTEIHN U 3aMEHbI IEPEeMEHHOM;
UCIIOJIb30BaTh METOJI MHTEPBAJIOB ISl PELICHHUS LENBIX U JPOOHO-pallMOHAIbHBIX HEPABEHCTB;
peliaTh JIMHEWHbIE YPaBHEHHsI U HEPABEHCTBA C apaMeTpaMu;

pelaTh HECIOXKHBIE KBaJPATHBIE YPABHEHUS C TAPAMETPOM;

pelaTh HECIOKHBIE CUCTEMBI JINHENHBIX YPaBHEHUI € TapaMeTpamu;

pelIaTh HECIOXKHBIE YPABHEHUS B LIEIIBIX YHMCIIAX.

B noBceiHeBHOM KU3HM M NIPH U3YUYEHHHU APYTUX NMPeIMETOB:

. COCTABJISITh M pEIIaTh JIMHEHHBbIE W KBAJPAaTHBIE YPAaBHEHHMsI, YPABHEHUS, K HUM CBOJSAIIUECS,
CUCTEMBI JINHEWHBIX ypaBHEHUH, HEPABEHCTB MPHU PELICHUH 33/1a4 IPYTrUX y4eOHBIX IPEIMETOB;

L BBITIOJIHATE OLCHKY HpaB}IOHOHO6I/I5{ PE3YIbTATOB, IMOJY4YaCMbIX IIPU PCIICHUUN JIMHEWHEIX "
KBaJPAaTHBIX YPaBHEHNUW M CHUCTEM JIMHEHHBIX YPaBHEHUN M HEPABEHCTB IIPHU PELICHUU 3aJ1a4 JPYTUX
y4eOHBIX TIPEIMETOB;



° BBIOMpATh COOTBETCTBYIOIIME ypaBHEHUS, HEPABEHCTBA WM WX CHUCTEMBI IS COCTABJICHHUS
MaTeMaTUYECKON MOJENH 3aJaHHOW peaIbHOM CUTYALlMU WJIY IIPUKIAJHON 3a0a4H;

° YMETh UHTEPIPETHPOBATHh MOJYUYCHHBIA MPU PEIICHUH YPaBHEHHS, HEPABEHCTBA WU CHUCTEMBI
pe3yJbTaT B KOHTEKCTE 3aIaHHOW pealIbHON CUTYAIMK WU MPUKIIATHOHN 3a]a4H.

DyHKUNH
) OnepupoBarh MOHATUSAMHU: (YHKIIMOHATbHAS 3aBUCUMOCTh, (GyHKIUSA, Tpaduk (QyHKIUH,

crocoObl 3aaHusl (PyHKIUHU, apryMEHT U 3HadeHHe (QYHKIUH, 00JIacTh ONpEAETICHUS U MHOXKECTBO

3HaYeHUH (DYHKIUH, HYIH (QYHKIUH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH (DYHKIIHMH,

YETHOCTH/HEYETHOCTh (PYHKITUH;

. CTPOUTH TpaduKH HHIlieﬁHOﬁ, KBaJpaTUYHON (HYHKIMNA, OOpATHON MPOMOPIIMOHAIBHOCTH,
y=arxt bey=x.y-A ydki

byHKIMM BUAA: Yy=a+ X + p,y="x,y=4X, y=x;

. Ha MpUMepe KBaJIpaTUIHOW (YHKIIUH, UCTIOIB30BaTh MpeoOpa3oBanus rpaduka GyHKiuu y=f(X)

JUTSL TOCTpOeHHS TpaduKoB PyHKIHIHA y=af (kx+b ) +c ;

J COCTaBJIATh YpPaBHEHHUs NPSAMOM IO 3aJlaHHBIM YCIOBUSIM: NPOXOJsAIIEH uYepe3 JIBe TOYKH C

3aIaHHBIMHA KOOPAMHATAMM, IPOXOALIEH Yepe3 TaHHYIO TOUKY M [1apajuIeIbHON JaHHOU NPSIMON;

o uccie1oBaTh (PyHKIMIO 110 €€ TpaduKy;

. HaxOJWUTh MHOXECTBO 3HAYCHUMU, HYJIU, MPOMEKYTKHM 3HAKONOCTOSHCTBA, MOHOTOHHOCTHU
KBaJpaTUYHON (QyHKIINU;

J OIepupoOBaThH HOHSITUAMU: I10CJIEI0BATENbHOCTD, apupmMeTHIecKast nporpeccus,

reoMeTpHuuecKas Iporpeccus;

J pemars 3a7a4d Ha apu(METHYECKYI0 U TIE€OMETPUYECKYIO Iporpeccuio. B moBcenHeBHOM
JKM3HM ¥ NIPH U3YYeHUH APYTUX MPeIMeTOB:

J WIIIOCTPUPOBATh C IOMOLIbIO TpaduKka peaJbHyl0 3aBUCHUMOCTh MM TPOLECC MO HX

XapaKTepUCTUKAM;

o UCIOJIb30BaTh CBOMCTBAa M rpauK KBaJpaTUYHOM (YHKLIMU NPH PEUICHWU 3ajad M3 JPYTHx

y‘Ie6HHX MpeaAMcETOB.
TekcToBbIE 3aa4H

J Pemiate npocTeie U CI0XKHBIE 3a/1a41 PA3HBIX THIIOB, a TAKXKE 337a4M MOBBILIEHHON TPYAHOCTH;

J UCTIOJIB30BaTh pPa3HbIE KPATKHE 3aIMCH KaK MOJENM TEKCTOB CIOXHBIX 3a/a4 JJISl TOCTPOSHUS
TIOWCKOBOW CXEMBI U peIICHUS 3a/1a4;

J pasin4aTth MOJENb TEKCTa W MOJENb peIIeHUs 3a7ayd, KOHCTPYMpPOBAaTh K OJHOW MOJENH
peLIeHHs HEeCIIOKHOM 3a/Jaul pa3Hble MOJIENIM TEKCTa 3a1a4H;

J 3HAaTh W NPUMEHATH 00a crocoba Mmowcka pemeHus 3aaad (0T TpeOOBaHUS K YCIOBHUIO U OT
yCIIOBHS K TPeOOBaHUIO);

. MO/JIEJINPOBATh PacCYKICHHsI ITPU MOUCKE PELICHNUS 33/1a4 ¢ IOMOIIBIO Tpad-CXeMblI;

o BBIJICIIATH ATAITBl PEIICHHS 33]]a9d B COJIEPIKAHHUE Ka)IOTO ATara;

o yYMETh BBIOMpPATh ONTHUMAIBHBIA METOJA peIIeHHs 3aJadd W OCO3HaBaTh BHIOOP MeETOqa,
paccMaTpuBaTh pa3IMYHbIE METO/IbI, HAXOUTH pa3Hble PEIICHUS 33/1a4H, €CIIU BO3MOXKHO;

o aHAJM3UPOBATh 3aTPYAHCHUS TIPU PEIICHUH 32134,

J BBINOJIHATh Pa3fIMuHble MpeoOpa3oBaHUs NPEIJIOKEHHOM 3aJa4yd, KOHCTPYHUPOBATh HOBBIE
3a]]auu U3 TaHHOH, B TOM YHCJIe 00paTHBIE;

J UHTEPIPETUPOBATH BHIUUCIUTENbHBIE PE3YNIbTAThl B 3a/1a4€, UCCIIEA0BATh MOJIYYEHHOE PelIeHHE
3a]auu;

J AaHAJTM3UPOBATh BCEBO3MOJKHBIE CHTYAallMd B3aUMHOTO pACIHOJOXKEHHS IBYX OOBEKTOB W

HN3MCHCHUC HX XapPAKTCPHUCTUK IIPU COBMCCTHOM JIBUKCHHUU (CKOpOCTB, BpeMH, paCCTOHHI/Ie) npu
pPE€IICHUN 3aga4 Ha ABWXCHUC [IBYX O0OBEKTOB KaK B OJHOM, TaK MW B MPOTHUBOIIOJIOXHBIX
HaITpaBJICHUAX



. UCCIIENOBATh BCEBO3MOXKHBIC CUTyallUd IIPpU PpELICHUH 3a1ad Ha [JBWKEHHE II0 pekKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCYETA,

o pemats pa3HOoOOpa3HbIe 3a/1a41 «HA YaCTH»,

. pematb 1 OOOCHOBBIBaTH CBOE peEIICHHE 3a7ady (BBIACIATH MATEMaTHYECKYI0 OCHOBY) Ha
HAXO’KJICHUE YaCTH YKCIIa U YHCIIA M0 €ro YaCTH Ha OCHOBE KOHKPETHOTO CMbICTIa APOOH;

L4 0CO3HABaTh M OOBSICHATH HUACHTUYHOCTD 3a/1a4 pa3HbIX TUIIOB, CBA3BIBAIOIIUX TPU BCIIMYHNHBI (Ha
pa60Ty, Ha INOKYIIKH, Ha IIBI/I)KGHI/IG), BBIACIIATDb 3TU BCIIMUYWHBI 1 OTHOLICHUA MCXKIY HUMU, IPUMCHATDH
HX IIpH PCHICHUU 3a/la4, KOHCTPYUPOBATH COOCTBEHHEIE 3ala4 YKa3aHHBIX THUIIOB,

o BJIaJICTh OCHOBHBIMH METOJIAMH PEIICHHs 3374 Ha CMECH, CILIaBbl, KOHI[CHTPAIUH;

o peliath 3aa4d Ha MPOILIEHTHI, B TOM YHCIIE, CIOKHBIC MPOIEHTHI ¢ 000CHOBAHUEM, HCIIOJIb3Ys
pa3HbIe CIIOCOOBL;

o peniath JIOTHYECKHE 3aaul Pa3HbIMH CIIOCOOaMM, B TOM YHCIIE, C IBYMsI OJOKaMHU M C TPEeMs
0JIOKaMH JJAHHBIX C TIOMOIIBIO TAOJIHII;

o pemiath 3agayd MO0 KOMOWHATOPHUKE M TEOPUH BEPOSTHOCTEH HAa OCHOBE HCIIOJIb30BAHHSI
U3yYEHHBIX METO/IOB U OOOCHOBBIBATH PEIICHUE;

o pelaTh HECJIOKHBIC 33au 10 MATEMaTHYSCKON CTaTUCTHKE,

o OBJIAJCTh  OCHOBHBIMH  METOJAMH  PCIICHHUS  CIOKETHBIX  3a1a4:  apUPMETHUCCKHI,

anrebpanveckuii, mepebop BapUaHTOB, FEOMETPUUECKUA, TpadudecKuii, IPUMEHATh UX B HOBBIX IO
CPaBHEHUIO C U3YYCHHBIMU CUTYAIUSX.
B noBcenHeBHOI KU3HU U IPH M3YyYEHUU APYTUX NPeIMETOB:

. BBIICIATh IIPU PEIICHUU 3aJad XapaKTEPUCTUKH pacCMaTpuBaeMOl B 3ajadye CUTYallUH,
OTJIMYHBIE OT pealbHbIX (T€, OT KOTOPHIX aOCTParupoBalIUCh), KOHCTPYHUPOBAaTh HOBBIE CUTYalUH C
Y4E€TOM 3THUX XapaKTEpUCTUK, B YAaCTHOCTH, IIPU PELICHUHU 3a4ad HAa KOHLEHTpalUH, YYUTHIBATH
IIJIOTHOCTD BELLECTBA;

J pelaTb U KOHCTPYUPOBATh 337a4ll Ha OCHOBE PACCMOTPEHUS PEabHbIX CUTyallUi, B KOTOPbIX
He TpeOyeTcsl TOUHBIA BEIYUCIUTENBHBIN pe3ybTarT;
o pelark 3aJa4y Ha ABM)KEHUE IO PEKE, paCCMaTpPUBast pa3HbIE CUCTEMBI OTCUETA.
CraTncTHKa M TEOpHs BEPOSITHOCTEH
J OnepupoBaTh MOHATHUAMH: CTOJIOYATBIE U KPYTOBBbIE AMArpaMMbl, TaOJMIbI JTAHHBIX, CpeIHEe

apudmernyeckoe, MeauaHa, HauOoJsblliee W HaWMEHbIlIee 3HA4Y€HHs BBIOOPKH, pa3Max BbIOOPKH,
JUCIIEPCHUs U CTaHJIaPTHOE OTKIJIOHEHUE, CllydaliHas N3MEHYUBOCTD;

. U3BJIEKaTh HH(OPMAIMIO, IPEACTABICHHYIO B TaOIUIIaX, HA IarpaMMax, rpagukax;

. COCTaBJIATh TAOIUIIbI, CTPOUTH JUarpamMmbl U rpauKy Ha OCHOBE JIAHHBIX;

. ONEepUpOBATh MOHATUAMH: (HAKTOpUA YHUCIA, TEPECTaHOBKHM U COUYETaHUS, TPEYrOJbHUK
ITackais;

. IIPUMEHSATH NTPABUJIO MIPOU3BEACHUS IPU PEIIEHUH KOMOMHATOPHBIX 33/1a4;

. ONepUPOBATh MOHATUSAMH: CIy4YailHBIA ONBIT, CIy4yallHBIA BBIOOp, WCIBITAHHE, 3JIEMEHTApHOE

ciydaiiHOe COOBITHE (MCXOJ), KJIACCHYECKOE OIPEACIICHUE BEPOSTHOCTH CIIy4alHOTO COOBITHS,
OTIepaIuy HaJl CIIy9aliHBIMU COOBITUSMU;

. MIpeICTaBIATh HHPOPMAIIHIO C TOMOIIBIO0 KpyroB Jinepa;
o pelaTh 33Ja4u Ha BBIYUCIIEHHUE BEPOSITHOCTH C MOJCUYETOM KOJIMYECTBA BAPUAHTOB C MOMOIIBIO
KOMOWHATOPUKH.
B noBceiHeBHOM KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMETOB:
J U3BJIEKAaTh, MHTEPHPETUPOBATh U TMpeoOpa3oBbIBaTh HHGOPMAIUIO, TMPEIACTABIECHHYIO B

TabnuIax, Ha auarpamMmax, Tpadukax, OTpPaKarol[yld CBOWCTBA M XapaKTEPUCTUKH PEATbHBIX
MIPOLECCOB U SIBJICHUI;

. OTIPEIeNIATh CTATUCTUYECKHIE XapaKTEPUCTUKH BBIOOPOK MO TabsuIlaM, quarpammam, rpadukam,
BBITIOJTHSITH CPABHEHUE B 3aBHCUMOCTH OT IIEJIH PEIICHUS 3a]1a4H;
o OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI U SBICHUI.

HUcropus MaTeMaTHKHU



o XapaKTepI/I3OBaTB BKJIaJ BbIJAOIIINXCA MAaTCMATUKOB B pa3BI/ITI/IC MaTeéMaTuKM U NHBIX Hay‘IHBIX
o0JacTeii;

[ ] IIOHUMAThb pOJII: MaTceMaTUuKU B pa3BI/ITI/II/I POCCI/II/I.
Metoabl MATEMATHKH
° HCIIONB3YS U3YYCHHBIE METO/IbI, POBOJIUTH JI0KA3aTEIIbCTBO, BBITIOJIHSITH OIPOBEPKECHHUE;
[ ] BBI6I/IpaTB I/I3yTICHHBIe METOObI U UX KOM6I/IHaI_II/II/I JJIA pGIJ_IeHI/ISI MaTEMATUYCCKUX 3aaa4,
° UCIIOJIb30BaTh MAaTEMAaTUYECKUE 3HAHUS JUId OMHCAaHUS 3aKOHOMEPHOCTEM B OKpY’KaloIeu
JCUCTBUTCIIBHOCTHU U HpOI/I3B€l[eHI/ISIX I/ICKyCCTBa;
° IIPUMEHATH IIPOCTEUIINE POIPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE CUCTEMBI

Ipu pCHICHUH MATECMATUYCCKUX 3a/1a4.

IIpenmeTHbIe pe3y/ibTaThl 0CBOCHUA y4eOHOro npeamerta «I'eomerpus» (7-9 kiaccnl)
B xoxe m3yueHus yueOHoro npeamera «l'eoMeTpus» BBIMYCKHHK HAy4YuTcsl B 7-9 kiaccax
(m7ms.  UCTIONB30BaHMS B TOBCEIHEBHOM JKM3HM U OOECMEYEHUs] BO3MOXKHOCTH  YCIEIIHOTO
POJOHKEeHUsI 00pa3oBaHus Ha 0230BOM YPOBHE):
I'eomerpuueckue purypbi

° OIIepHUPOBATH Ha Oa30BOM YPOBHE MOHATUSMHU IT'€OMETPUIECCKUX HUTYP;
. U3BJIEKaTh WHPOPMALIUIO O TEOMETPHUECKUX (UTypax, MPEACTABICHHYIO HA YepTeKaxX B IBHOM
BHJIE;
° NPUMEHSTD JUIsl pelIeHHs 3a1a4 TeoMeTpuuecKkue (HakThl, €ClIM YCIOBUS UX MPUMEHEHUS 3aaHbl
B SIBHOH (opMme;
L] pGIHaTI) 3a4a4Y Ha HaAXOXIACHHC FGOMeTpI/ILICCKI/IX BCJIIMYHUH 110 06pa3uaM NN aJIFOpI/ITMaM. B
MOBCETHEBHOI KU3HU U MPU U3YYEHUH IPYTHX MPEIMETOB:
° HCIIOJIb30BaTh CBOMCTBA Fr€OMETPHUUECKUX (DUTYD JIJISl peLICHHs TUIIOBBIX 33a]1a4, BOZHUKAIOIINUX B
CI/ITyaIII/IFIX IIOBCCAHCBHOM KHU3HU, 3a1a4 HpaKTI/I‘IeCKOFO COI[ep)KaHI/IfL
OTHoOIEHHU
° OTepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSMU: PABEHCTBO (UTYp, paBHbIE (DUTYPHI, PABEHCTBO

TPEYTrOJILHUKOB, Mapa/UICIIBHOCTh MNPAMBIX, NCPICHAUKYIAPHOCTE MPAMBIX, YIJIBI MCXKAY HNPsSMbBIMH,
NEPNCHAUKYJIAP, HAKIIOHHAs, IIPOCKI M.

B noBceHeBHOM KU3HM ¥ IPU U3YUYEHHHU APYTUX NPeIMETOB:
° HCIIOJIB30BaTh OTHOWICHUA [JIA PCIICHHA HpOCTGﬁIHPIX 3aJa4, BO3HHKAIOIIHUX B peanLHoﬁ
JKHU3HU.

HN3mepenus u BbIYMCICHUS

o BBITNOJHATh U3MEPEHHUE IJIMH, PACCTOSIHUM, BEIMYUH YIJIOB, C IIOMOIIBK) MHCTPYMEHTOB IS
W3MEPEHUI JUIMH U YTJIOB;
o OpUMEHATh (POpPMyYJIBl MEpUMETpa, IUIOM@AaaAd U 00beMa, IJIOLIaJd MOBEPXHOCTH OTAEIbHBIX
MHOTOTPaHHHUKOB IPU BBIYMCIIEHUAX, KOTJa BCE JaHHBIE UMEIOTCS B YCIIOBUU;
. npuMeHsTh Teopemy [udaropa, 6a30Bble TPUTOHOMETPHUUECKUE COOTHOLICHUS JUISl BBIYUCIICHUS
JOJINH, paCCTOAHNHU, TUIOIIAJACH B IIPOCTCUIINX ClTydasX.

B noBcenHeBHOM KU3HHM M IPH U3YYECHHHU APYTUX NPEIMETOB:
° BBIUUCIIATE PACCTOSAHHUA Ha MCCTHOCTH B CTAHAAPTHBIX CUTyalUsAX, IJIOIIAAW B HpOCTeI\/’IHII/IX
CIIy4asiX, IPUMEHATh (POPMYJIbI B MPOCTEUIINX CUTYallUsAX B IOBCETHEBHOM KU3HU.

I'eomeTpuyeckue NocTpoeHus

° n300pakaTh THUIIOBBIE TJIOCKHWE (UTYPHI U (QUTYPHI B MPOCTPAHCTBE OT PYKH M C MOMOIIBIO
UHCTPYMEHTOB.
B noBcerHeBHOM KU3HHM M IPH U3YYECHHHU APYTUX NMPEIMETOB:
o BBIITOJIHATH HpOCTGfIHIPIG IMOCTPOCHHUA HAa MCCTHOCTH, HGO6XO}II/IMBIC B peaHLHOﬁ JKHU3HU.
I'eomeTpuyeckue npeodpa3oBaHusA
° CTpouTh (uUrypy, CHMMETPUYHYIO JIlaHHOW (uUrype OTHOCHUTENIBHO OCH U TOUYKUA. B

MOBCEeHEBHOM ’KU3HU M NIPH U3YYEHHUH APYTUX NPEAMETOB:
o pacro3HaBaTh JBH)KEHUE OOBEKTOB B OKPYKAIOLIEM MUPE;



o pacrno3HaBaTh CHMMETPHUUYHBIE (PUTYPBI B OKPYKAIOLIEM MUPE.
BekTopbl M1 KOOPAUHATHI HA IVIOCKOCTH

L4 OIICPHUPOBATL HaA 0azoBOM YPOBHE IIOHATHAMHU BEKTOP, CyMMa BEKTOPOB, IIPOHU3BCIACHUC
BEKTOpa Ha Y1 CJIO,KOOPAUHATHI Ha ITIJIOCKOCTH,
L4 OIIPCACIIATh HpI/I6J'II/I)KeHHO KOOpAWHATBI TOYKH IIO €€ I/I306pa}KeHI/IIO Ha KOOpI[PIH&THOﬁ
IIJIOCKOCTH.

B noBcegHeBHOM KM3HHU H MPpH U3YYCHUH APYIUX NPEAMETOB:
L4 HCIIOJIB30BaTh BCKTOPBI JId PEHICHUSA HpOCTGfIH.IPIX 3a1a4 Ha OHnpeaciIicHUEC CKOPOCTH

OTHOCHUTEJIBHOT'O JBIKCHUS.
Metoabl MATEMATHKH

. BbIOMpaTh MOAXOAAIIMI HM3YYEHHBIH METOJ Ui PELICHUS U3YyYEHHBIX TUIIOB MATEMaTHYECKUX
3az1ay;
. IIPUBOAUTH NIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B OKPYIKAIOIIEH JEHCTBUTEIBLHOCTH U

IMMPOU3BCACHUAX NCKYCCTBA.

BBINyCKHHUK IOJYYHT BO3MOKHOCTh Hay4YuThes I'eomerpuyeckue purypsl

. OnepupoBarh NOHATUSAMH F'€OMETPUUECKUX (DUTYD;
J U3BJICKaTh, HHTEPIIPETUPOBATH U MPEOOPA30BBIBATH HH()OPMAIHIO O TEOMETPHUUECKUX (UTYpax,
IPE/CTAaBICHHYIO Ha YepTexkax;
J OPUMEHATh TeOMETpUYecKre (aKkThl Ui pelIeHUs 3ajgad, B TOM YHWCIe, MPEIoararolinx
HECKOJIBKO LIaroB peLICHMUS;
o (GbopMyIMpOBaTh B MPOCTEHIINX CITydasiX CBOMCTBA U MPU3HAKU QUTYD;
o JI0Ka3bIBaTh FT€OMETPUUECKUE YTBEPHKIACHUS;
J BIAJeTh  CTaHAApTHOM  kiaccudukaumedl  1wuiockux  guryp  (TpEyroibHHUKOB U
YETBIPEXYTOJIbHUKOB).

B noBceHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
o UCIOJIb30BaTh CBOMCTBA F€OMETPHUECKUX (UTYp AJIS pEeLIeHUs 3a/1a4 MPAKTUUYECKOro XapaKkrepa
U 3aJ1a4 U3 CMEXHbBIX JTUCIUIUINH.

OTHoIeHNs

J OnepupoBaTh NOHSTHUSIMU: PABEHCTBO (DUTyp, paBHBIE (UIYpHI, PABEHCTBO TPEYrOJbHUKOB,

NapajIeIbHOCTh TPSMBIX, TEPICHIUKYISIPHOCTD TPSMBIX, YTIIBI MEKIAY NPSIMBIMH, TIEPICHIUKYIISAD,
HaKJIOHHAs, IPOeKIHsl, Hojooue Guryp, nogooHbIe PUTypHl, T000HBIE TPEYTOIbHUKY;

. MPUMEHATH TeopeMy dasneca v TeOpeMy O IMPONOPLUHOHAIBHBIX OTPE3Kax IIPH PEILIECHUN 3a1aY;

. XapaKkTepHU30BaTh B3aHMMHOE PACIIOJIOKEHUE MPSIMOM U OKPYKHOCTH, ABYX OKpYKXHOCTeH. B
MOBCEeIHEBHOM KU3HU M NPU U3yYEeHUH APYrUX NMPeAMETOB:

. KCIIOJIb30BAaTh OTHOLLIECHHMS ISl PELICHUS 3a/1a4, BO3HUKAIOIIUX B PEAIbHOMN KU3HH.
HN3MepeHus 1 BLIYUCTICHUS

. OnepupoBaTh MPEACTABICHUSAMH O AIUHE, IJIOMIAAU, O0beMe Kak BenuduHamu. [IpuMeHsTh

teopemy Iludaropa, popmyisl miomiaam, oobeMa Ipy pelIeHMH MHOTOILIAroBhIX 3a/1a4, B KOTOPBIX HE

BCE JaHHbIE TMPEACTaBIEHbl SBHO, a TpeOYIOT BBIYUCIECHUN, OMNEpUpOBaTh Ooyiee MIUPOKUM

KOJIMYECTBOM (OPMYJI IJIMHBI, IJIOMAAN, 00beMa, BBIUMCIATh XapaKTEPUCTUKH KOMOMHAIMK Guryp

(OKpy’)XKHOCTEd M MHOTOYT'OJbHHMKOB) BBIUMCISATH PACCTOSIHUA MEXAYy (Urypamu, HTPUMEHSThH

TpUrOHOMETpHUeckue (OpMyNbl s BBIUMCICHHM B Oojiee CIIOXKHBIX CIy4yasX, MPOBOIUTH

BBIUMCJIEHHS] HA OCHOBE PABHOBEJIMKOCTH U PABHOCOCTABIEHHOCTH;

o MIPOBOAUTH MPOCThIE BHIYUCICHHUS HA 00ObEMHBIX Tellax;

o dbopMynupoBaTh 3aJaud Ha BBIYUCIEHHE JUIMH, IUTomaze u oO0beMoB W pemars ux. B
MOBCeIHEBHOI KU3HU U MPU U3yYeHUH APYTUX NPeAMeTOB:

o IIPOBOJUTH BBIYMCIEHUS HA MECTHOCTH;



° NPUMEHSTh (DOPMYIIBI MPU BBIYUCICHUSX B CMEXHBIX YYEOHBIX MPEAMETaX, B OKPYXKAIOIICH
NENCTBUTENHHOCTH.

FCOMeTpH‘leCKI/Ie MOCTPOCHUS
° I/I306pa)KaTB TCOMETPHUICCKUE (bl/Il"ypBI I10 TEKCTOBOMY U CUMBOJIBHOMY OITMCAHUIO,
° CBO6OI[HO OIICPpHUPOBATH UEPTCI)KHBIMU HHCTPYMCHTAMU B HECIIOKHBIX ClIydasX,
L4 BBIIIOJHATE IMOCTPOCHUA TPECYTOJbHUKOB, IPHUMCHATH OTACIBHBIC MCETO/bI HOCTpOGHI/Iﬁ
HUPKYJICM U JIMHCUKOU U IPOBOJAUTH MPOCTCUITNEC UCCIICAOBAHUA YNUCJIa PCHICHUU
L4 I/I306pa}KaTB THUIIOBBIC IIJIOCKHUEC (1)I/Il"ypbl U O00BeMHEIE Tena ¢ IIOMOIIIBIO HpOCTGfIHIHX

KOMIIBIOTEPHBIX HHCTPYMEHTOB.
B noBceHeBHO KU3HM U NIPU U3YyYEeHUH APYTUX MPeIMETOB:

° BBINOJIHATH MPOCTEHININE TOCTPOSHUS HA MECTHOCTH, HEOOXOAUMBIE B PEATBHON KHU3HH;
o OLICHUBATh Pa3Mephl PEaTbHBIX 00BEKTOB OKPYKAIOIIETO MHPA.
IIpeoGpazoBanus
. OnepupoBaTh TOHATHEM [IBIKEHUS U MpeoOpa3oBaHusl MoH00Us, BIAAETh IpUEMaMHU

MOCTpOCHUS (Uryp C UCHOJIB30BaHUWEM MABWKEHUUW W MpeoOpa3oBaHUN MOA00US, MPUMEHSThH
MOJIy4YCHHBIC 3HAHHWS W OMNbBIT TOCTPOCHUH B CMEXHBIX MPEAMETaX M B PEAIbHBIX CHUTYaIUAX
OKPY’KAaroIlIero MUpa;

. CTpOUTH (UTYpy, NMOJOOHYIO JAaHHOM, MOJIb30BATHCS CBOMCTBAMU IMOJ00MS A7l 00OCHOBAHHUSA
CBOICTB (puryp;
. IPUMEHSATH CBOMCTBA ABHKEHUHN JJIs1 IPOBEJCHUS IPOCTENUIINX 0OOCHOBAaHUH CBOMCTB GUryp.
B nmoBceHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX PEIMETOB:
. MPUMEHSTH CBOICTBA ABIKEHHUI U IPUMEHATH MOA00HE JJISl TIOCTPOCHUHN M BBIYHCIICHUN.
BekTopbl 1 KOOPpAUHATHI HA IVIOCKOCTH
. OnepupoBaTh NOHATUSAMH BEKTOpP, CyMMa, pPa3HOCTb BEKTOPOB, NPOMU3BEACHHE BEKTOpAa Ha

YUCII0, Yrojsl MEKAY BCKTOpPAMH, CKAJIAPHOC IMPOMU3BCACHUC BCKTOPOB, KOOPAWHATHBI HAa IINIOCKOCTH,
KOOpAWHATHBI BEKTOPA,

° BBITIOJIHATH ﬂ@ﬁCTBI/IS[ Haa BCKTOpaMu (CJ'IO)KGHI/IC, BbIYUTAHUC, YMHOXCHHC Ha ‘-II/ICJ'IO),
BBIYUCIIATH CKAJIAPHOC MPOU3BEACHUC, OIIPECACIIATL B HpOCTGfII.HPIX ClIydasax yroj MExay BCKTOpaMH,
BBITIOJIHATE PA3JIOKCHUE BCKTOPA HA COCTABJIAOINWEC, NMPUMCHATH IIOJYYCHHBIC 3HAHUS B (I)I/I3I/IKC,
IIOJIB30BATHCA (bOpMYHOﬁ BBIYUCIICHUSA PACCTOAHUA MCEXKAY TOYKAMHU IO M3BCCTHBIM KOOpAWHATAM,
HCIIOJIb30BAaTh YPABHCHUA (bHpr AJI pCUICHUA 3a4a4;

. IIPUMEHATH BEKTOPBI U KOOPAMHATHI JUIsl PEIICHHUs T€OMETPUYECKUX 3a/1a4 Ha BEIYMCIICHHUE JUUIUH,
YIJIOB.

B noBcenHeBHOM KU3HU U NIPH M3YYEHHUH APYTUX NPEeIMETOB:
. MCIIOJIb30BaTh MOHSATHS BEKTOPOB M KOOPAMHAT JUIsl PelleHus 3ahad 1o ¢usuke, reorpadpuu u

JIPYTUM y49eOHBIM MIpeIMeTaM.
Metoabl MATEMATUKH

. Hcnons3ys n3y4eHHbIE METO/IbI, IPOBOAUTD 10KA3ATEILCTBO, BBIITOIHATEL OIIPOBEPIKECHMUE;

. BBIOMpATh U3yYEHHBIE METO/IbI U UX KOMOMHAIIMY JIsl pEIICHUs MaTeMaTHUECKUX 3aay;

. WCIIOJIb30BaTh MAaTEMaTUYECKHE 3HAHUSA I ONUCAaHUSA 3aKOHOMEPHOCTEM B OKpY’Karolleu
JIEHCTBUTEIILHOCTH U MPOU3BEACHUSAX UCKYCCTBA,;

. MIPUMEHATH IPOCTEUIINE MMPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI

IIpU pCHICHUH MAaTEMAaTUYCCKUX 3a/a4.



2. COJIEPXAHMUWE YUEBHOI'O ITPEJJMETA
2.1. MATEMATHKA (5-6 kiacchr)

DJiIeMeHTbI TEOPUMH MHOKECTB U MATEMATHYECKOM JIOTUKH

Cormacao ®I'OC ocHOBHOTO 00111eT0 00pa30BaHMs B KYpC MaTeMaTHUKH BBEACH pa3aei
«Jlorukay», KOTOpBII HE MpeAnojaraeT JOMOJHUTEIbHBIX YaCOB HAa M3YyYEHHUU U BCTPAUBACTCS B
pa3juYHbIE TEMbl KypCOB MaTeMAaTHMKH W HMH()OPMATUKH W TpenBapsieTcsl O3HAKOMIICHHEM C
AJIEMEHTaMH TEOPUU MHOXKECTB.

MHokecTBa M OTHOIIEHHUS MEK1Y HUMU

MHOXECTBO, Xapakmepucmuieckoe C8OUCME0 MHOIHCeCmad, dIEMEHT MHOXKECTBA, nycmoe,
KOHeuHoe, beckoneunoe muodcecmago. [lonMHokecTBO. OTHOIICHHUE PUHAIICKHOCTH, BKIIFOUSHUS,
paBeHCTBa. DJIEMEHTHI MHOKECTBA, CIIOCOOBI 3aJaHUSI MHOXKECTB, PACNO3HABAHUE NOOMHOICECME U
NIeMEeHMO8 NOOMHONCECME C UCNONb30BAHUEM KPY208 Diliepa.

Onepaunu HAJ MHOKECTBAMH

[Tepecedyenue u 00beAMHEHUE MHOXKECTB. Paznocmeb MHodcecms, aonwiﬂeﬂue MHOOHICECEA.
Hnmepnpemayus onepayuii Ha0 MHONCECMBAMU C NOMOWBIO KpY2os Jiliepa .

9J1eMeHTbI JOTHKH

Onpenenenne. YTBepxkIAeHUSI. AKCHOMBI U TeopeMbl. JlokazaTenbcTBo. J{oka3aTenbcTBO OT
npotuBHoOro. Teopema, oOparHas manHoi. [Ipumep u KoHTpIIpUMED.

Brbicka3biBaHusi

W cTHHHOCTD U JIOKHOCTh BbICKa3biBaHUs. ClodicHvle u npocmule gvickasvléanus. Onepayuu
HAO BbICKA3BLIBAHUSIMU C UCNONb308AHUEM JIO2UYECKUX C8A30K. U, UL, He. YCloeHbie 8blCKA3bl8aHUs
(umniauxayuu).

HarypajibHble 4nciia 4 HyJ1b

HarypajbHblil psig yMces U ero cBoicTBa

HarypanbHoe uMc0, MHOXKECTBO HATypaJbHBIX YHUCEI M €ro CBOMICTBa, H300pa)xkeHHe
HATypaJbHBIX YKMCE]I TOYKAMU Ha YUCIOBOU NpsAMOU. Mcroap30BaHre CBOMCTB HATYPAJIBHBIX YUCEI
IIPU PELIECHUH 3a/1a4.

3anuch U YTeHHe HATYPAJIbHBIX YUCeJ

Paznuuune mexny uudpoit u uncinom. [lo3unnonHas 3anuch HaTYpaJbHOTO YUCIIA, TOMECTHOE
3HaueHue LUQpPBl, paspsabl U KIAcChl, COOTHOUIEHHE MEXIY ABYMS COCEIHUMH pPa3psiIHbIMU
€IUHULIAMHU, YTCHUE U 3aIIUCh HATYPaJIbHbIX YUCEI.

Oxpyrienune HaTypaJbHBIX YHCEJ

Heo6xoaumocts okpyrienus. [IpaBuio okpyrieHus HaTypalbHbBIX YHCEL.

CpaBHeHHe HATYPAJIBHBIX YK CeJl, CPABHeHHE ¢ Yucaom 0

IlonsiTHEe O CpaBHEHMM YHCEN, CPAaBHEHHE HATYPAJIBHBIX YUCEI JPYr C APYIOM U C HYJEM,
MaTeMaTHuYecKas 3alKch CPaBHEHUH, CIOCOOBI CPAaBHEHUS YUCEI.

JecTBHSA ¢ HATYPAJBHBIMH YHCJIAMH

CrnoxxeHue W BBIYMTAHUE, KOMIIOHEHTBHI CIIO)KEHHS M BBIUMTAHMS, CBSA3b MEXIYy HHUMH,
HAaxOXKJIEHUE CyMMBbI U Pa3HOCTH, U3MEHEHUE CYMMBI M Pa3HOCTH IPU W3MEHEHUM KOMIIOHEHTOB
CJIIO’KE€HHUSI Y BBIYUTAHUA.

YMHOXEHUE U JEJICHUE, KOMIIOHEHTbI YMHOMKEHHsS U JEIEHUs, CBA3b MEXKIYy HUMHU,
YMHOXKEHUE M CIIOKEHHE B CTOJIOMK, JIEIEHUE YIOJIKOM, INPOBEpPKa pe3ysibTara C IOMOIIBIO
HNPUKUIKU U 00paTHOrO JeHCTBUS.

1
DJIEMEHTBI COACPIKAaHUA yqe6Horo MnpeaMeTa, OTHOCAIINECA K pE3yJibTaTaM, KOTOPbIM YUalllueCd «oJ1y4aT
BO3MOXHOCTb HAYYHUTHCS» BBIACIICHBI KYPCHUBOM.



[lepemecTuTenbHblii U COYeTaTeIbHBIA  3aKOHBI  CIIOXKEHHSI W YMHOXKEHHS,
pacipenenuTeIbHbI 3aKOH YMHOXKEHHS OTHOCHTEIIBHO CIIOXKEHUS, 0OOCHOBAHUE al2OPUMMO8
BbINOIHEHUS APUPMEMULECKUX OellCBUIL.

CreneHnb ¢ HATYPAJbLHBIM MOKa3aTeIeM

3anuch Ynciaa B BUJIEC CYMMBI Pa3psIHBIX CIAraeMbIX, MOPSIOK BBITOJIHEHUS JIEHCTBUI B
BBIPAXCHUSX, COJICPKAIINX CTETICHb, BRIYUCICHIE 3HAUCHUH BBIPAKCHUI, COJIEPIKAIIMNX CTCIICHb.

YucnoBblie BhIPAsKEHUSI

UrcnoBoe BEIpaXEHUE U €r0 3HAYCHHE, TTOPSTIOK BBIIOJHCHUS JCHCTBHIA.

Jlesenne ¢ ocTaTkOM

Jlenenue ¢ 0OCTaTKOM Ha MHOKECTBE HATypaIbHBIX YUCEIN, C8OUCMBA OeleHUsl C OCMAMKOM.
[TpakTHdeckue 3a/1a4u Ha JEJIEHHUE C OCTATKOM.

CgoiicTBa U NPU3HAKY JAEJIUMOCTH

CBOICTBO IETUMOCTH CyMMBI (pa3HocTH) Ha yucio. [Ipu3naku nenumoctu Ha 2, 3, 5, 9, 10.
Ilpusnaku oenumocmu na 4, 6, 8 11. Jloxazamenvcmeo npusnakos oerumocmu. Pemenue
MPAKTUYECKHUX 337249 C MPUMEHEHUEM TIPU3HAKOB JICTTMMOCTH.

Pa3noxxeHue 4ynciia Ha MPOCThIE MHOKUTEH

[IpocTteie u cocTaBHBIC UnCa, peuemo Ipamocgena.

PazyoxkeHne HaTypalbHOTO YHWCIIa HAa MHOXKHTEIH, Pa3lIOKEHHWE Ha TPOCTHIE MHOXKUTEIH.
Konuuecmeso oenumeneii uucna, aneopumm pasiodcenuss YUCia Ha Npocmsle MHONICUMENU, OCHOBHAS
meopema apughmemuxu.

AsredOpanyeckue BbIpasKeHUsI

Hcnonp3oBanne OYKB il OOO3HAYCHHUS 4YHCEN, BBIYUCIICHHWE 3HAYCHHS alreOpamdecKkoro
BBIpQXEHHS, MPUMEHEHHE alreOpandecKuX BBIPAKEHUN 71 3aIMUCH CBOHCTB apU(METHYECKUX
IeicTBUil, MpeoOpa3oBaHue anredpandeckux BhIPaKEHUH.

JeaunTenu U KpaTHble

Henutens U ero CBOWCTBa, OOWMIMM JEIUTENb IBYX MU 0Oojiee YHCeN, HauOOJNBIIUA OOIIMA
JENUTEeNb, B3aUMHO MPOCTHIE YUCIA, HaXOXKJEHUE HauOompinero obiero nenurtens. KpatHoe u ero
CBOIICTBa, O0I1Iee KpaTHOE IBYX U OoJiee yHcell, HauMeHblee o0liee KpaTHOe, CIOCOObI HaX 0K ICHHUS
HAUMEHBIIIETO 00IIEro KPaTHOro.

JApoon

OO0ObIKHOBEHHBIE IPOOH

Houns, yacTth, ApoOHOE uncio, 1polb. [IpoOHOe uncio Kak pe3ynabTar aeneHus. [IpaBuibHbIe 1
HeIpaBUJIbHBIE IPOoOH, CMeIaHHas IPO0k (CMEIIaHHOE YHUCIIO).

3anuch HATYpPaJIbHOTO YHCIa B BHUJAE JpOOHM C 3aJaHHBIM 3HAMEHATeleM, IMpeoOpa3oBaHUE
CMEIIaHHOM IpoOH B HEMPABMIIbHYIO IPOOb U HA0OOPOT.

[IpuBenenue apodeii k od1eMy 3HaMeHareno. CpaBHEHHE OOBIKHOBEHHBIX JIpOOEi.

CrnoxxeHue ¥ BBIYUTAHHE OOBIKHOBEHHBIX ApoOed. YMHOXXEHHE U JIeJIeHHE OOBIKHOBEHHBIX
Ipooeii.

ApudmeTrnueckue JEHCTBUS CO CMEIMIAHHBIMU Jpo0sMu. Apudmerndeckue ACUCTBHUS C

JPOOHBIMU YHCIAMH.

Cnocobvl  payuonanuzayuu GbIYUCTEHUL U UX NPUMEHEeHUe NpPU BbINOJHEeHUU OeliCmEull.

JecaTu4HbIe IpOOH

Ilemass u papoOHas wactu pAecatuyHou napoOu. [IpeoOpasoBaHue AecATUYHBIX OpoOeil B
00bIkHOBeHHBIE. CpaBHEHHE ACCATHYHBIX apoOei. CiioKeHHWe W BBIYMTAHHE JIECATUYHBIX JpOoOeH.
OkpyriieHHe AECITHUYHBIX ApoOeh. YMHOXKEHUE W JIeJIeHHWEe NEeCATUYHBIX apobei. [Ipeobpaszosarue
00bIKHOBEHHBIX Opobell 8 Decsimuunble Opoou. Koneunvie u beckoneunvie decsamuunble Opoou.



OTHolIeHNne IBYX YK Ce

MacmTab Ha made u kapre. [Iponmopuuun. CBoICTBa MPOMOPIHKA, MTPUMEHEHHUE TPOIOPIUN U
OTHOLLICHUH IIPU PELICHUH 3a/1a4.

Cpennee apupmMerndeckoe qucea

Cpennee apupmernyeckoe IByX dncen. M300paxkenue cpeaHero apuMeTudeckoro IByX 4ncel
Ha YHUCIIOBOW mpsiMoil. PemeHne mpakTHuecKux 3ajad ¢ MPUMEHEHHEM CpPEAHEro apu(MeTHdecKoro.
Cpeonee apugpmemuueckoe HeCKOIbKUX YUCEL.

IIpoueHTsI

[Tonsite mpoueHTa. BpluncieHrne MPOLEHTOB OT YHCIIA W YKCIA 10 M3BECTHOMY IPOILEHTY,
BBIPKEHHME OTHOIICHHS B IPOLIEHTaX. PernieHne HeCI0KHbIX MPAKTUYECKUX 33]1a4 C MPOIEHTAMHU.

JdunarpamMmmbl

Cronbuateie ©W KpYroBble JauarpaMMmbl. M3BieueHue WHPOPMAIUU U3 JUArPaAMM.
H3zo0padicenue ouazpamm no yucio8blm OAHHbIM.

PanuoHaabHbBIE YHCIA

IHosn0xuTEIBLHBIE M OTPULATEIbHBIE YHCJIA

N300paxeHne ynucen Ha YUCIOBOM (KoopauHaTHON) npsamoit. CpaBHeHHe uncen. Moaylb yucina,
reoOMeTpUYECKasi UHTEPHpeTaluss MOAysl yncia. JIedcTBUs C MOJ0XKUTEIbHBIMUA U OTPULATEIIbHBIMU
yyciaMu. MHOXECTBO LIEJIBIX YHCET.

IlonsiTue 0 pauMOHAJIBLHOM 4McIe. [lepsuunoe npedcmasgienue 0 MHONCECMBE PAYUOHATLHBIX
yycen. JIedcTBUS C pallUOHATIBbHBIMU YHCIIAMU.

Penrenune TeKCcTOBLIX 32724

Enuuuubl u3mMepeHuii: UIMHBI, UIOMIAAU, 00beMa, MacChl, BpEMEHH, CKOPOCTU. 3aBUCUMOCTH
MEXIYy €IUHUIIAMU W3MEPEHMs] KaXJIOW BETUYMHBI. 3aBUCHUMOCTH MEXKAY BETUYMHAMHU: CKOPOCTH,
BpEMsI, paCCTOSIHUE; TPOU3BOIUTENLHOCTbD, BpeMs, paboTa; IieHa, KOJIMYeCTBO, CTOUMOCTb.

3anaun Ha Bce apupMeTHUECKUE NeHCTBUS

Pemienne TekcTOBBIX 3amau apudmernueckuMm crocoboMm. Vcmonp3oBaHue TaOMUI, CXeEM,
YEPTEKEU, IPYTUX CPEJCTB MPEACTABICHUS JAHHBIX TIPU PEIICHUU 3a1a4H.

3agaun HA ABUKEeHUE, PA00TYy M MOKYNKH

Pemenue HecnOXHBIX 3a7a4 HAa JABUKEHUE B IPOTHUBOIIOJIOKHBIX HAMNpPABJICHUSIX, B OJHOM
HaIpaBJI€HUH, JBWKEHUE MO peKe MO TEYCHHIO U MPOTUB TeUeHHUs. PerieHue 3ajiad Ha COBMECTHYIO
pabory. [IpumeHenue apoOeit mpu pereHu  3a1a4.

3agaum Ha YACTH, 10, NIPOLEHTHI

Pemienne 3amau Ha HaXOXAEHUE YacTH 4YMCIAa M 4YMCIA MO €ro yactu. Pemienue 3amau Ha
MIPOIICHTHI U A0TU. [[puMeHeHre MpOomopLHiA MPH PEIICHUH 3a/1a4.

Jlornueckue 3agaumn

Pemennie HECIOXHBIX JOTMUECKUX 3aday. Peuwtenue nocuueckux 3aoay ¢ nomowpio 2paghos,
maobauy.

OcHOBHbBIE MeTO/IbI PellIeHUsI TEKCTOBBIX 3a7a4: apruPpMETHIECKUM, TTIepeOdOp BapHAHTOB.

Harnsignas reomerpust

®durypsl B okpyxatomeMm Mupe. Harnsgasie nmpencraBienus o purypax Ha MIOCKOCTH: TpsimMasi,
OTPE30K, JIy4, Yrojl, JIOMaHas, MHOTOYTOJbHUK, OKPYKHOCTh, Kpyr. UYeThIpexyroJjbHUK,
NpSMOYTOJIBHUK, KBaJpaT. TpEeyroibHUK, 6uobl mpeyeonrvbHukos. IlpasunbHbie MHO20Y20NbHUKU.
N300paxeHne OCHOBHBIX T€OMETPUYECKUX QUIyp. B3aumuoe pacnonodxcenue 08yX NpsAMbIX, O08YX
OKpYJdHCHOCMEU, NPAMOU U OKpYHcHocmu. JImnHa oTpe3ka, JoMaHoi. EAMHUIIBI M3MEpEHUsl TJIUHBI.



IlocTtpoeHne orpe3ka 3amaHHOM mMHBL. Bunsl yrimos. I'panycHas wmepa yrina. M3mepenue u
MOCTPOCHHUE YIJIOB C TIOMOIIbIO TPAHCIIOPTHPA.

[lepumerp mHoroyrosbHuka. [loHsTHE MomWEAAN (QUIYpHI;, €TUHUIBI U3MEPEHHS ILIOIIAIHM.
[Tnomane npsiMmoyrosibHUKa, KBajapara. [IpubmmkeHHoe uM3MepeHue Iiouaau (Gpuryp Ha KIeTdyaToiu
Oymare. Pagnosenukue gueypoi.

Harnsmaeie mpencTaBieHuss O MPOCTPAHCTBEHHBIX (Urypax: KyO, mapajuielienurne], Mpu3Ma,
nupampaa, map, cdepa, KOHyc, mwiMHAp. M300pakeHHe MpOCTPAaHCTBEHHBIX GUryp. Illpumepsi
ceuenutl. Mnocoepannuxu. Ilpasunvnvie muococpannuxu. llpuMepsl pa3BepTOK MHOTOIPaHHUKOB,
HUWIMH]IpA U KOHYCA.

[Tonstue o6beMa; eauHUIIBI 00beMa. OObeM MPSIMOYTOJNIBHOTO NapajuieNenunena, Kyoa.

[Tonsitue o paBenctBe uryp. LlenTpanbHas, oceBast U 3epkanvbHas cuMMmeTpud. M3o0paxkenue
CUMMETPUYHBIX QUTYP.

Pemrenune npakTrueckux 3ajad ¢ MpUMEHEHHEM IPOCTEHIIINX CBOKCTB (uryp.

HcTopusi MaTeMaTHKHU

Tosenenue yugp, Oyks, uepoenugos 6 npoyecce cuema u pacnpeoenenusi npooyKmos Ha
pesnem brusxcnem Bocmoke. Ceésazb ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmudecamepuunoii cucmemvol cuucienus. Ilosenenue oecamuunoii 3anucu 4ucei.

Poowcoenue u pazsumue apugpmemuxu namypanvnoix uucen. HOK, HO/[, npocmuie uucaa.
Pewemo Spamocgena.

Tossnenue Hyns u ompuyamenvusix yucein 6 mamemamuxe opesnocmu. Ponv [Juoghanma.
Houemy (-1)(-1)=+17?

Ipobu 6 Basunone, Ecunme, Pume. Omkpvimue Odecsamuunvix opobeti. Cmapunnvie cucmembl
mep. ecamuyHvle Opobu u mempuyeckas cucmema mep. J1. Maznuyxuii.

2.2. AJITEBPA (7-9 knaccer)

JJIeMEeHThl TEOPHH MHOKECTB M MAaTeMaTH4eCKoil JOoruku MHOkecTBa M OTHOLICHHS

MeK1y HUMU

MHOX€eCTBO, Xapaxkmepucmuieckoe C8O0UCMB0 MHOXMCeCmed, JIEMEHT MHOXKECTBa, nycmoe,
KOHeuHoe, OeckoHeunoe MmHodxcecmeo. [lomMHOokecTBO. OTHOIICHHE TPUHAIIEKHOCTH, BKIFOUCHUS,
paBeHCTBA. DJIEMEHThl MHOXECTBA, CIOCOOBI 3aJJaHUS MHOXECTB, PACHO3HABAHUE NOOMHONCECME U
91eMEeHMO08 NOOMHOICECTE C UCNONIb308AHUEM KpY2os Diliepa.

Onepanum HAl MHOKECTBAMU

[lepeceuenme u 00bEAMHEHNE MHOXKECTB. Paznocms MHOdCECmE, 0ONOIHEHUE MHOMCECMEA.
Humepnpemayus onepayuii Ha0 MHOMCECMBAMU C NOMOWbIO Kpy2os Jiinepa.

JIeMeHTbI JIOTUKH

Onpenenenne. YTBepxkaeHUs. AKCHUOMBI M Teopembl. JlokazarenbcTBO. JlOKa3aTenbCTBO OT
npotuBHOro. Teopema, oOpaTtHas ganHo. [Ipumep u KoHTpIIpUMED.

Bricka3biBaHus

HIcTUHHOCTD U JI0O)KHOCTH BbICKa3bIBaHUs. Crooichbie u npocmoie gvlckaszvieanus. Onepayuu Hao
BbICKA3LIBAHUAMU C UCNOIb30BAHUEM JIO2UHECKUX CBA30K: U, UlU, He. YcnosHvle 6vicKazvleanus
(umnauxayuu).

Yucaa

PannonaJjbHbIE YHcIa

MHOXeCTBO palMOHaNbHbIX uyucen. CpaBHEHUE palMOHaNbHBIX uyucen. [JledictBus ¢
parMoHATBHBIMU YuCIaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0ecamuyHol Opoowvio.

HppaunoHajbHbIe YUCIA



[TonsiTre nuppannoHabHOTO Yncia. Pacno3naBanue uppanroHanbHbIX yucel. [Ipumepst

JI0Ka3aTeNnbCTB B anredpe. MppauuonansHocTs uucna «2 . [Ipumenenue B reomerpun. Cpasnenue
uppayuoHanbHulx yucei. Mrodxxcecmeo 0elcmeumenbHuIX Yuce.

To:xknecTBeHHbIe MpeoOpa3oBaHus Ync/ioBbie 1 0yKBEeHHbIE BbIPAsKEeHUsI

Bripacxkxenne ¢ mnepeMeHHO. 3HaueHWe BbIpaxkeHus. IlogcTaHOBKa BBIpaKEHUM BMECTO
MEPEMEHHBIX.

Leabie BoIpaxeHUst

Crenenp ¢ HaTypaJbHBIM IIOKa3aTereM U ee cBoiictBa. IlpeoOpa3oBaHusi BBIpaKEHHIH,
COJIepKaliX CTEIEHH C HaTypaJIbHBIM I10Ka3aTeIeM.

OpnunousneH, MHOrowieH. J[ecTBUsL ¢ OJHOUJIEHAMU W MHOTOWIEHaMH (CJIOXKEHHE, BbIUUTAHUE,
yMHOXkeHHUe). DPOopMyIbl COKPAIIEHHOTO YMHOXKEHHUSA: Pa3HOCTh KBAJpaTOB, KBAApaT CYMMBI H
paszHocTu. PasnoskeHne MHOrowieHa Ha MHOXHUTENU: BbIHECEHHE OOIIero MHOXHTENS 3a CKOOKH,
CPYNNUPOBKA,  NpUMeHeHue QOPpMYL  COKpaujenHo2o ymHodxcenusa. Keaopamuuviii  mpexunen,
Ppasnodicenue KeaopamHo20 mpexuieHa Ha MHONCUMEU.

/{poOHO-panuoOHAJIbHbIE BHIPAKEHHUS

Crenenb ¢ uensiM nokasarenem. [IpeoOpazoBanue ApoOHO-TMHEWHBIX BBIPAKEHUM: CIOXKEHUE,
YMHOXEHHE, JeleHue. Aneebpauueckas Opodwv. [lonycmumvie 3HA4eHUs NepeMeHHblX 8 OpoOHO-
payuonanvhuix gvipaxcenusx. Cokpawenue ancebpauueckux opobeu. Ilpusedenue ancebpauyeckux
opobeti k obwemy sHamenamento. Jleicmsus ¢ aneceopaudeckumu OpoosamMuU: CIONCeHUe, 8blYUmanue,
VMHOJMCEHUe, 0eNleHue, 6036e0eHUe 8 CeneHb.

IIpeobpazosanue vipasiceruti, cO0EPHCAUUX 3HAK MOOYIIA.

KBaaparnbie kKopHu

Apudmernueckuii  KBajpaTHbIi  KopeHb. [IpeoOpa3oBaHue BBIpOKEHUH, COJEPIKALINX
KBaJIpaTHbIE KOPHU: YMHOXEHHE, JEJIC€HHUE, BHIHECEHUE MHOKUTENS WU3-TII0Jl 3HaKa KOpHS, GHeceHue
MHOXMCUMeNsi NOO 3HAK KOPHSL.

YpaBHenusi u HepaBeHcTBa PaBeHcTBa

YucnoBoe paBeHcTBO. CBOMCTBA YHCIIOBBIX paBEHCTB. PaBEHCTBO ¢ mepeMEeHHOM.

YpaBHeHus

[TonsiTve ypaBHEHUS U KOpHS ypaBHEHUs. [Ipedcmasnenue o pagHocuibHOCMU YPaGHeHUII.
Obnacmo onpedenenus ypasHenust (001acmv 00ONYCMUMbBIX 3HAUEHUL NepeMeHHOLL).

JIuHeiliHOe YpaBHEHHE U €0 KOPHH

Pemienne nuHelHbIX ypaBHeHM. Jluneunoe ypasnenue ¢ napamempom. Konuuecmeo xopmeii
JUHeUH020 ypasHenus. PeuieHue TUHelHbIX YPasHeHUll ¢ Napamempom.

KBanpaTrHoe ypaBHeHHe U €r0 KOPHH

KBanparaele ypaBHeHus. HemosiHble KBajJpaTHBIC ypaBHEHUS. J[MCKpUMUHAHT KBaJpPaTHOTO
ypaBHeHusa. DopMyiia KOpHEH KBaapaTHOrO YypaBHeHMs. Teopema Buema. Teopema, obpammas
meopeme Buema. PemieHue KBaJpaTHBIX ypaBHEHUH: HCMOJIb30BaHUE (POPMYJBI I HAXOXKIACHUS
KOpHEH, epaguueckuil memoo pewieHus, pasiodxceHue HA MHOXMCUMeNU, noodoop KopHell ¢
ucnonvsosanuem meopemol Buema. Konuuecmso xopHeii keéadpamno2o ypagneHus 8 3a8UcUmocmu om
e2o ouckpumunanma. buxeaopammnule ypasuenus. Ypaenenus, céooumvie K TUHENUHbIM U K8AOPAMHBIM.
Keaopammuvie ypasnenus ¢ napamempom.

JIpoGHoO-panuoHa/IbHbIE YPABHEHUSI

Pemenne mnpocredmux JIpoOHO-TUHEWHBIX ypaBHEHUW. Peuwienue OpoOHO-pAYUOHATLHBIX
VPABHEeHUII.

Memoovl pewenus ypasHenuti: Memoobl PAGHOCUTbHBLIX NPeoOpa308aHuli, Memoo 3aAMeHbl
nepemennol, epaguueckuti memoo. Hcnonvzoeanue ceoticme QyHKYull npu peueHuu ypagHeHul.

IIpocmetiwue uppayuonanvhsie ypasHeHus 6uod If (X ) =a, ,ﬂ (X ) :_éj ‘Q'X) :

n

Cucrembl ypaBHeHUH




VYpaBHeHUE ¢ AByMs IEpEMEHHBIMU. JIMHEITHOE ypaBHEHHE C ABYMS EPEMEHHBIMHU. [Ipamas Kak
epagpuueckasn unmepnpemayus IUHEUHO20 YPAGHEHUs C O8YMs NepeMeHHbIMU.

[TonsiTue cucremsl ypaBHEHUN. PerieHue cuctempl ypaBHEHUM.

MeTobl pelieHHs] CHCTEM JIMHEWHBIX YPaBHEHUH C ABYMS MEPEMEHHBIMU: 2paguuecKkuti Memood,
Memoo ClodHCceHUs, METOJ IOJICTAHOBKHU.

Cucmembul TUHEUHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

Yucnosele HepaBeHcTBa. CBoiicTBa 4YMCIOBBIX HepaBeHCTB. lIpoBepka crpaBeaIMBOCTH
HEPABEHCTB IIPH 33/1aHHBIX 3HAYEHUSIX [IEPEMEHHBIX.

HepasenctBo ¢ mepemennoil. Ctporue M HecTporue HepaBeHCTBA. (Obiacmb onpeodeneHus
Hepagencmaa (061acms 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Penrenne nuHENHbBIX HEPABEHCTB.

Ksaopammnoe nepasencmeo u eco pewenus. Pewenue k6adpamuuix HepageHcms. UCHONb308AHUE
ceolicms u epaguxa KeaopamudHol QYHKYUuU, mMemoo UHmepeanos. 3anucb peuenus KeaopamHo2o
HepaseHcmaa.

Pewenue yenvix u opobHo-payuonanvHvlx HepageHcms MemooomM UHMeEPEaAlos.

Cucrembl HepaBeHCTB

CuctemMbl HEpaBEeHCTB C OAHON NlepeMeHHOH. PemeHue cucreM HEpPaBEHCTB C OJHOU
NEPEMEHHOM: JTMHENHBIX, Kgaodpammubix. V300paskeHre pelIeHusi CUCTEeMbl HEpAaBEHCTB Ha YMCIIOBOU
IpsIMOM. 3aIuCh PELIEHUS] CHCTEMbl HEPaBEHCTB.

DYyHKIUH

HHonsaTne pyHKUUN

JlexapToBBl KOOpAMHATHI Ha IUIOCKOCTH. DOpMHpOBaHHME NPEICTABICHUH O MeETalpeaMeTHOM
HNOHATHM «KOOpAuHAThI». CrocoObl 3amaHus (GYHKUMH: aHATUTUYECKHH, rpaduuecKuil, TaOJINYHBIH.
I'paduk dyaxmun. [Ipumepsr QyHKIHMH, MOTydyaeMbIX B MPOIECCE MCCIEAOBAHUS PA3IUYHBIX PeabHBIX
IPOLIECCOB U peIlIeHus 3a/1a4. 3Hauenue GpyHkuu B Touke. CBoiicTBa QyHKIMIT: 00IacTh OMpeaeseHus,

MHO’KECTBO 3HaYeHUH, HYJIH, MIPOMEXYTKH 3HAKOMOCTOSIHCTBA,
yemHocmov/HeyemHocmy, TPOMEXKYTKH BO3pacTaHMsi M YObIBaHHS, HauOoJblllee W HauMEHbIlee
3HauyeHus. MccnenoBanue GyHKINU 1O ee TpaduKy.

IIpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno - 3adannvie @pyHkyuu.

JInneiiHass pyHKIUsA

CpoiictBa u rpaduk JInHeHHOW (QyHKUMU. YTioBod kod(dduuueHT npsmoi. PacnonoxxeHue
rpaduka TMHEHHON (QYHKIUU B 3aBUCUMOCTU OT €€ YrjoBOro kodd@uimenta u cBOOOAHOIO 4JIEHA.
Haxooicoenue xoaghguyuenmos nunelnoi hynkyuu no 3a0anHbiM YCI0BUAM. NPOXOHCOEHUE NPAMOU
yepez 06e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXONHCOEeHUe NPAMOU uepe3 OAHHYIO MOUKY U
napaniebHo OaHHOU NPSAMOU.

Keaaparnunas gpyHkumus

CpoiictBa u rpaduk KBaapaTHuHoW ¢yHkuuu (mapabona). [Ilocmpoenue epaguxa
keaopamuyunol ynkyuu no mouxkam. HaxoxaeHue HyjleW KBaJpaTHUHOW (YHKLHU, MHOdMCECmsa
3HAUEHUL, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMEIHCYMKO8 MOHOMOHHOCMU.

Oo0paTnas nponopuuoEaanOCTb

CsoiicTBa GyHKIMH Y = X~ ['unepOoua.

I'paguku ynxkyuir. Ilpeobpazosanue epaguxa ynxyuu y = f ( X) 011 nocmpoenus epaguxos
@ynxyuii suoa y=af (kx+b) +c.
K — —
Tpaguru pynkyuiiy=a+xX F b, y="x,y=+%, y=A.l
IMocaenoBaTeIbHOCTH H POTPECCHH

UucnoBasg mociieoBaTebHOCTh. [IpyMepsl 4YKMCIOBBIX MOCIEI0BATEIBHOCTEN. beckoHeuHble
MOCIIeA0BATENHHOCTH. AprdMeTndecKkas MPOTPECCHsl U €€ CBOMCTBA. [ eoMeTpuyeckas mporpeccus.



Dopmyna obwezo unena u Ccymmvl N NEPELIX UIEHO8 apuMemuyeckou U 2eoMempuyecKon
npoepeccuul. Cxo0awmascsa 2eomempuyeckas NPpocpeccusl.

Pelnenne TeKCcTOBBIX 3224

3anaum Ha Bce apudMeTHYECKHE el CTBUS

Pemenne TekcToBbIX 3amau apupmerHueckuMm crocobom. Mcmonp3oBanue TalaMI, CXEM,
YyepTexKe, APYrux CPeACTB MPEICTABIICHUS IAaHHBIX MPU PEIICHUH 3aa4uH.

3agauu Ha IBHKeHHE, PA0OTY U MOKYNKHU

AHanu3 BO3MOXKHBIX CHUTyallM B3aHMMHOIO PACIHOJIOKEHHUS OOBEKTOB IPH HX JBUKCHUH,
COOTHOILIEHUS] 0ObEMOB BBINOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agauu Ha YACTH, J0JIH, TPOLEHTHI

Pemenne 3amay Ha HaXOXKJIEHHE YaCTH 4YMCIAa M 4YMcia MO ero yactu. PemieHue 3agad Ha
MPOLICHTHI U A07U. [[puMeHeHne nponopLuii Npu peiieHuy 3aaau.

Jlornyeckue 3agauu

Pemenne noruveckux 3anau. Peuierue 102uteckux 3a0a4 ¢ noMowbto epaghos, mabauy.

OcHoBHbIE MeTOAbI pelleHHs] TEeKCTOBBIX 3aja4d: apudmeruyeckuid, aiaredpanyecKui,
nepebop BapuaHTOB. [lepsuunvie npedcmasgienuss o Opysux Memooax peuleHus 3a0ay
(eceomempuueckue u epaguueckue Memoowl).

CratucTuka u Teopusi BeposiTHocTell CTaTucTuka

Tabnuunoe u rpaduyeckoe MpeACTaBICHHE NAaHHBIX, CTOIOYAThIe W KPYrOBbIE TUATPAMMBIL,
rpaduku, MPUMEHCHHE AWarpaMM W TpadUKOB IS OMHMCAHUS 3aBHCUMOCTECH pEallbHBIX BEIHYHH,
U3BJICUCHUEC WHPOpMAIMU W3 Tabnui, amarpaMMm u TpadukoB. OmmcarenbHbIE CTATUCTHYCCKHE
MOKa3aTeIn YHCIOBBIX HAOOPOB: cpeaHee apupMEeTHYecKoe, MeduaHna, Haubobliee 1 HauMEHbIIee
3HaueHs. Mephbl paccenBaHus: pa3Max, oucnepcus u CmaHoapmHoe OmxioOHeHue.

CrnydaiiHast ”3BMEHYMBOCTh. I3MEHUMBOCTH MpU U3MEPEHUSIX. Pewarowue npasuia.
3axonomepHOCMU 8 UBMEHUUBHIX BEIUUUHAX.

Cayuaiinble cOObITHS

CrnyualiHple ONBITBI  (3KCHEPUMEHTHI), JJIEMEHTapHbIE CilydailHble COOBITHS (MCXOBI).
BepostHocTn  snemeHTapHbIX — coObITHif. CoOOBITHS B CIOy4yallHBIX  DKCIEPUMEHTaX W
OJIaronpuATCTBYIOIIUE DIEMEHTapHbIe COOBITHS. BeposaTHOCTH ciay4ailHBIX coOOBITHI. OIBITH C
PaBHOBO3MOKHBIMU ~ DJIEMEHTAPHBIMH  COOBITUAMH. Kiaccudeckue BEpPOATHOCTHBIE OMBITHI €
WCIIOJIb30BAHUEM MOHET, KyOWKOB. [lpedcmasnenue cobvimuii ¢ nomowwio ouazpamm Jiiepa.
Ilpomueononoscuvie cobvimus, obveouHeHue u nepeceuenue coovimuti. Ilpasuno crodicenus
sepossimuocmeti. Cnyuatinvlil 6v100p. I[Ipedcmasnenue sxcnepumenma 8 euoe depesa. Hezasucumvle
cobvimus. YmnooiceHue eeposimHocmell Hezasucumvix coovimuii. Ilociedoeamenvhuvle Hezasucumbie
ucneimanus. IlpeacraBieHne 0 HE3aBUCUMBIX COOBITUSX B KU3HU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymmooxcenus, nepecmanosku, ¢axmopuan uyucna. Couemanus u 4YUCIO COYEMAHUU.
@opmyna uucna covemanuu. Tpeyzonvnux Ilackana. Onvimol ¢ OOALUUM YUCTIOM PABHOBOIMONCHBIX
NeMeHMAapHbIX cobbimuil. Belyucnenue eepoamuocmeri 8 onvimax ¢ npuMeHenuem KOMOUHAMOPHbIX
Gopmyn. Ucneimanus bBepuynnu. Ycenex u neyoaua. Beposmnocmu cobvimuil 6 cepuu UCnulmaHuu
bepuynnu.

Cnyuaiinvle éenuuunsl

3nakomcmeo co CnyuanHuLIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CHYYaUHbIX
BENUUUH. Pacnpeoenenue  seposmmuocmeil. Mamemamuueckoe odicuoanue. Ceoticmsa
Mamemamuyeckoeo oxcuoanus. Ilonamue o 3akone Oonvuux uucen. HMzmepenue eeposmuocmell.
Ilpumenenue 3aKkoHa 60IbWIUX YUCEN 8 COYUONIO2UU, CIMPAXOBAHUU, 8 30PAB0OXPAHEHUU, 0DecnedeHul
be3onacHocmu HACeNeHUsl 8 YPE3B8bIUALIHbIX CUMYAYUSIX.

Hcmopua mamemamuxu

Bosnuknoeenue mamemamuku Kax Hayku, smanvl ee pazeumus. OcHoguble pazoeivl
mMamemamuxu. Bvloarowuecs mamemamuxu u ux 6Knao 6 pazgumue HayKu.



beckoneunocmv muoscecmea npocmuix uucen. Yucna u onunst ompesrkos. PayuonanvHule yucia.
Ilompebrnocmo 6 uppayuonanvusix yucnax. Llxkona Iugacopa

3apooicoenue ancebpol 6 neopax apugpmemuxu. An-Xopesmu. Pooicoenue OYK8eHHOU CUMBOIUKU.
1I. @®epma, @. Buem, P. Jlekapm. Ucmopusi 6onpoca o HaxodxcoeHuu Gopmyi KOpHel aieedpauiecKux
ypaeuenuil cmeneretl, oonvuux wemoipex. H. Tapmanws, [oc. Kapoano, HX. Abens, O. I'anya.

Tossnenue memooa KOOpOUHAmM, NO360AIOULE20 NEPEeBOOUMb 2eoMempuyeckue 00vbeKmvl Ha
a3vlK aneedpol. Ilosenenue epaguxos yuxyuil. P. [Jekapm, I1. @epma. [Ipumepsl paziuynvlx cucmem
KOOpOUHam.

3aoaua Jleonapoo Iluzanckoco (@ubonauuu) o kKpoauxax, uucia Dubonauuu. 3adaua o
waxmamuoui docke. CX00UMOCMb 2e0MempuyecKol Npocpeccuu.

Hcmoxu meopuu éeposmuocmeti: cmpaxogoe oeno, azapmuvle uepul. 11. @epma, b.Ilackanw, A.
bepuynnu, A.H.Konmozopos.

Ponv  poccutickux  yuenvix 6 pazeumuu mamemamuxu: JI. Dinep. HHU. Jlobauesckuii,
11.J1.Yeoviwes, C. Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wxona mamemamuueckux u HABUSAYKUX HAYK,

pazeumue poccutickoeo ¢proma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviu

2.3. I'EOMETPUA (7-9 knaccer)

I'eomeTpuuyeckue puUrypsl

@urypsl B reoMeTpHHU M B OKPYKaloLemM Mupe

['eomerpuueckas purypa. PopMHpOBaHUE MPEICTABICHUI O METAIIPEAMETHOM OHSATHH
«purypar.

Touka, AMHUA, OTPE3OK, MpsMas, Jyd, JOMaHas, IUIOCKOCTb, yroj, OUCCEKTpUCa yIia U ee
CBOICTBA, BU/Ibl YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cuMMeTpHsi reoMeTpruieckux guryp. LleHTpanpHas CHMMETpHUs TeOMETPHUYECKUX (QUTYP.

MHOroyroJibHuUKH

MHOroyronbHuK, €ro DJJ€MEHTbBl M €ro cBoWcTBa. Pacmo3sHaBaHue  HEKOTOPBIX
MHOT'OYT'OJIbHUKOB. Bvinykivle u HegblnyKivle MHO20y20bHuKU. 1IpaBUIIbHBIE MHOTOYTOJIBHUKH.

TpeyronbHuku. BreicoTa, MenuaHa, OHCCEeKTpuca, CpeaHss JMHHUS — TPEyroJibHUKA.
PaBHOOE/IpeHHBI TpEyroJibHUK, €ro CBOMCTBa W TNpPU3HAKU. PaBHOCTOPOHHMI TpeyrojibHUK.
IIpsAMOYTONIBHBIN, OCTPOYTOJbHBIN, TYNOYTOJIBHBIA TPEYTrOJbHUKHA. BHEIIHME YIUIBI TPEYroJIbHHUKA.
HepaBeHCTBO TpEeyrojibHUKA.

UYerbipexyronpHuku. [lapamnenorpamm, pomO, MNpsIMOYTOJBHMK, KBajpar, Tpamenus,
paBHOOenpeHHas Tpanenus. CBoiicTBa M NpHU3HAKU MapajienorpamMmma, pomoOa, MpsIMOYTOJIbHHKA,
KBaJpara.

OKpyKHOCTB, KPYT

OKpy’KHOCTb, KpYT, UX JIEMEHTHI U CBOMCTBA; LIEHTpaJIbHbIE U BIMCaHHbIE YIibl. KacarenbHas u
cexywjasi K OKpY’KHOCTH, UX c6ouicméa. BricaHHbIe U OMMCAHHBIE OKPY>KHOCTH JAJIs1 TPEYTOJIbHUKOB,
uembvipexy20/IbHUKO8, NPASULbHBIX MHO20Y20/IbHUKOS.

I'eomeTpuyeckue purypol B npocTpaHcTBe (00bEMHbIE TEJIA)

Mnozoepannux u eco snemenmoui. Hazeanus MHO20SpAHHUKOSE C PASHLIM NONONCEHUEM U
Konudyecmeom zpaweti. llepBUUHbIe MpeACTaBIECHUS O MHUpaMHJie, Mapajulesenumnesae, npusme, chepe,
miape, HUIUHAPE, KOHYCE, UX 2JIEMEHTaX U MPOCTEHIINX CBONCTBAX.

OtHowmennst PaBencrso ¢uryp

CBolicTBa paBHBIX TPEYrOJbHHUKOB. [IpU3HaKku paBeHCTBA TPEYTrOIbHUKOB.

IMapanieJbHOCTh NPSAMBIX

[Ipu3Haku M CBOMCTBAa MapaieNbHBIX MNPSAMBIX. Axcuoma napannenvHocmu Eexnuoa.
Teopema Daneca.

IlepneHauKy/IApHBIE IPSIMbIE



[Ipamoit yron. Ilepnenaukynsip k npamoil. Hakionnas, mnpoekuus. CepeauHHbINA
NEePIEeHIUKYIAP K oTpe3Ky. Ceoticmea u npuszHaKu nepneHOUK)IspHOCMU.

Iloooobue

Iponopyuonanvuvie ompesku, nooodue ¢ueyp. Ilo0obHble mpey2orbHUKU. Ipusznaku
noooo6us.

B3aumHoe pacnoJio:keHue NPSIMON U OKPY>KHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepenus u Bbrunciaennsi Beauuunnbi

[Tonsitue Benuuunebl. JiinHa. Msmepenue qunnabl. Eqununel n3mepenus JivHbl. BennuuHa yria.
I'panycnas mepa yria.

[TonsiTe o mIOmAAM TUIOCKOW (UTYpHl WM ee cBolicTBax. M3mepenue rmuromaneii. EauHUIBI
MU3MEPEHHUS TUIOIIA/IN.

[IpencraBienne o6 oObemMe M ero cBoiicTBax. M3mepenune oObema. EnuHHIBI M3MepeHHS
00BEMOB.

HN3mepeHuss M BBIYMCICHUS

NHcTpyMeHTBI 111 U3MEPEHHM W TOCTPOCHUW; H3MEpPEHHUE W BBIYMCICHHE YIJIOB, JJIUH
(paccrostnuii), TuomaAed. TpuroHoMmeTpuyeckne QYHKIUM OCTPOrO yriia B MPSIMOYTOJIHHOM
TpeyroipHuKe TpucoHomempuyieckue QyHKyuu mynoeo yeia. BeraucieHne 3J1eMEeHTOB TPEyroJbHIUKOB
C HCIHOJIb30BAHUEM TPUTOHOMETPUUECKUX COOTHOWEHUH. @OopMynbl IUION@AX TPEYroJbHUKA,
napajuieiorpaMMa M €ro YacTHBIX BHUAOB, (OPMYINbl UIMHBI OKPYKHOCTH W IUIOIIAAU Kpyra.
CpaBHenue u BerarciieHue riomaseii. Teopema [Mudaropa. Teopema cunycos. Teopema Kocumycos.

Paccrosinus

Paccrosnne wMexnay tToukamu. PaccTosstHue OT TOUYKM 10 mNOpsMOu. Paccmosnue medxncoy
Queypamu.

I'eomeTpuyeckue nocTpoeHust

['eomeTpuyeckue NOCTPOSHUS AJIs MILTIOCTPALIMH CBOMCTB Fr€OMETPUUECKUX (DUTYD.

WHcTpyMEHTBI 11l MOCTPOSHUWI: LIUPKYJb, JIMHENKA, YTONbHUK. [Ipocmeiiwue nocmpoeHus
YUupKynem u JUHetKou: NOCmpoeHue OUCCeKMPUChl y2id, NepneHOUKyIapa K NpAMOU, yend, paeHo2o
OaHHOMY,

Ilocmpoenue mpey2onbHuKo8 no mpem CMOPOHAM, O8YM CHOPOHAM U Y2y MedcOy HUMU,
cmopone u 08yM NPULEHCAUWUM K Hell YeTaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuueckue npeodpasosanus IlpeodpazoBanus

[TonsiTue npeo6pazobanus. [IpencraBieHne o MeTarpeIMETHOM MOHSATUH «ITPEOOpa3OBaHUE).
Iloooobue.

JABukenust

OceBass W ILEHTpalbHAsg CUMMETPUS, HOBOpOmM U napauielvbHulil neperoc. Kombunayuu
08UICEHUT HA NIOCKOCMU U UX CBOLICMEA.

BekTopbl M KOOPpAMHATHI HA MJIOCKOCTH BekTOpbI

[TonsiTrie BeKTOpa, NEHCTBUS HAJl BEKTOPAMHU, UCIIOIB30BaHNE BEKTOPOB B (DM3HKE,
PasnodiceHue 6eKmopa Ha cocmagnaioujue, CKAIapHoe npou3eeoeHue.

Koopaunartsi

OCHOBHbBIE TOHATUS, KOOPOUHAMbBI GEKMOpPA, pAcCmosiHue medcoy moykamu. Koopounamor
cepeouHvl ompesKa. Ypaenenus gueyp.

IIpumenenue 6ekmopos u KoopouHam 0Jisk peueHus: NPOCMetUx 2e0Mempudeckux 3a0ay.

Hcropus MmaTeMaTHKHU

Yucna u OnuHbl OMpe3Koas.

Om 3emnedenus k eeomempuu. Iugpaeop u eco wkona. @anec, Apxumed. Ilnamon u Apucmomens.
Ilocmpoenue npasunvhbix MHo20y201bHUK08. Tpuccekyus yena. Keaopamypa kpyea.



Yoeoenue «yoa. Hcmopusa wuyucna wn 3onomoe ceuenue. «Hauanay Eskauoa. JI Diinep,

H.U.Jlobauesckuii. Ucmopus namozo nocmynama.
T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYIHCAIOUE20 MUPQ.

Acmponomusa u eeomempus. Ymo u xax ysuamu Amaxcazop, Spamocghen u Apucmapx o
pazmepax Jlynoi, 3emau u Connya. Paccmosmus om 3emau oo Jlynwt u Connya. Hzmepenue

paccmosinus om 3emau 0o Mapca.
Ponv  poccuiickux yuenvix 6 pazsumuu mamemamuru: J1.Ounep. I1.J1.Yeoviwes, C. Kosanesckas,

A.H.Konmoeopos.



3. TEMATUYECKOE IVNTAHMPOBAHUE C YKAZAHUEM KOJIMYECTBA YACOB,

OTBOJIUMBIX HA U3YUYEHUE KAX O TEMBI

Maremartuka (5-6 Kjaaccenbl)

Kracc Tewma, pa3aesn OCHOBHOTO COJIEp)KaHUs y4eOHOTO TIpeIMeTa KonnuecTBo 4yacos
5 [ToBTOpEHKE M3YUYEHHOT'O B HAYaIbHOM IIIKOJIS 4
Jlunuun 7
HarypanbHblie uncia 11
JleiicTBUs ¢ HaTypaJIbHBIMU YHCIaMU 26
Hcnonb3oBanue CBOMCTB ACHUCTBUI TPU BEIYMCIICHUAX 12
VYTI1bl 1 MHOTOYTOJIbHUKH 6
JlemuMocTh uncen 14
TpeyroJbHUKHN B YETHIPEX yTOJIbHUKH 8
Hpobu 21
HeticTBus ¢ 1po0sMu 34
MHororpaHHUKH 8
TabmuIel U AUAarpaMMbl 8
[ToBTOpEHME 11
HToro; 170
6 [ToBTOpEeHME U3YICHHOTO B 5 KJIacce )
OOBIKHOBEHHBIC POOH. 19
[IpsiMbIe Ha MIIOCKOCTH U B IPOCTPAHCTBE 6
JlecsiTuanbie TPOOH. 9
JleficTBHSI C IECATUYHBIMU APOOSIMU 29
OKpyXHOCTB 8
OTHOLIEHUS U TPOLIEHTHI 15
Cummetpust 8
BbykBbI 1 popmyIIBI 15
Llenrie uncnaa 14
Kombunaropuka. CirygaiiHbie COOBITHSL. 8
PamnonansHEIE Uncia 15
MHOTOYTOJTFHUKHA U MHOTOTPaHHUKH 10
IToBTOpEeHME 9
Hroro: 170
HUTOI'O 3a 5-6 knaccsl: 340
Auareopa (7-9 kaaccol)
Knacc Tewma, pa3aen 0OCHOBHOTO coiep)aHus Y4eOHOTO MpeaMeTa KonmuaectBo yacos
7 [ToBTOpEHME N3YYEHHOTO B 6 KJ1acce 4
Anrebpanyeckne BhIpaXKEHUS 10
YpaBHEHHS ¢ OTHUM HEU3BECTHBIM 8
OnHowIeHBl 1 MHOTOWIEHE] 15
Paznoxxenne MHOTOWIEHAa Ha MHOXKHUTEIH 16
Anrebpamueckue qpoou 16
Jluneiinas QyHkius u e€ rpaduk 12
CucreMsbl IBYX ypaBHEHUH C IBYMSI HEM3BECTHBIMH. 12
BBenenune B KOMOMHATOPUKY 5
HToroBoe moBTOpeHUE 4
Hroro: 102




8 IToBTOpEHME U3yUYEHHOIO B 7 KJlacce 4
HepasenctBa 19
[TpuOnm>xeHHbIE BBIYMCICHUS 11
KBaapartHbie KOpHH 14
KBanparHble ypaBHEHUS 23
KBanpatuunas QyHKIus 14
KBanparHble HepaBEeHCTBA 12
IToBTOpEeHUE 5

Hroro: 102

9 [ToBTOpEHME N3ydueHHOTO B 8 Kiacce 3
Anrebpanueckue ypaBHeHUs. CUCTEMbI HETMHEWHBIX YpaBHEHUM 15
CrermneHb ¢ paluoOHaIbLHBIM [TOKa3aTeIeM 11
Crenennast QyHKIIHS. 16
[Tporpeccun 13
Crnyyvaiinble COOBITUS 12
Crny4aifHble BETMYUHBI 10
MHOKeCTBa U JIOTHKa 7
[ToBTOpEeHME 15

Hroro: 102
HUTOI'O 3a 7-9 kaaccwl: 306
I'eomeTpus (7-9 kaaccol)
Kiacc Tema, pazaesn OCHOBHOTO COJIEpKaHUsI yueOHOTO TIpeIMeTa KonmuecTBo wacos

7 HauanpHble reoMeTpruecKue CBEICHUS 11
TpeyronbHUKN 18
ITapanienpHble psiMble 13
CoOTHOIIEHUSI MEXKY CTOPOHAMHU U YIJIaMH TPEYToJIbHUKA 20
IToBTOpEeHME 6

Hroro: 68

8 BBojiHOE MOBTOpEHHE 2
YeTplpexyroJbHUKN 14
[Tnomanu dpuryp 14
[TonoOHbIE TPEYTOIBHUKH 20
OKpy>KHOCTb 16
IToBTOpEeHME 2

Hroro: 68

9 BBoIHOE OBTOpPEHHE 2
BexTops! 11
Mertoa koopauHat 11
CooTHoOIIIeHUsI MEXKY CTOPOHAMHU U YTIIaMH TPEYTOJIbHUKA. 13
CkansipHOE MTPOU3BEICHUE BEKTOPOB
JInmuHa OKpY)HOCTH U IUIONIAJb Kpyra 11
JBroxeHus 9
HauasnbHble cBeZIeHNS U3 CTEPEOMETPUH 4
006 akcroMax IJIaHUMETPUHU 4
[ToBTOpEHME 3

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