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Ilnanupyemble pe3yabTaThl OCBOEHHMSI Y4eOHOr0 mpeaMera
(«MarTemaTukasS-6», «Aareopa 7-9», «I'eomerpus 7-9»).

JIMN4HOCTHBIE pe3yJIbTAThI:

1) BociuTaHue POCCUICKON rpakIaHCKON UJIEHTUYHOCTH: NMATPUOTU3MA, YBAKECHUS
K OteuecTBy, OCO3HAHMS BKJIaJa OTEUYECTBEHHBIX YUYEHBIX B PA3BUTHE MHUPOBOU
HayKH;

2) OTBETCTBEHHOE  OTHONIEHWE K YY€HHIO, TOTOBHOCTH U  CIIOCOOHOCTH
oOy4JaronMxcsi K caMOpa3BUTHIO M CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAIIUU K
O0Oy4EeHHIO U TIO3HAHUIO;

3) oco3HaHHBIN BHIOOP W MOCTPOCHUE JAJIbHEWINEeH WHIWBHAYATbHOU TPACKTOPUHU
oOpa3oBaHus Ha 0a3e OPUEHTHUPOBKU B MHpe mpodeccuii u mpodeccuoHaIbHbIX
IIPEAIIOYTEHUM C YUYETOM YCTOWYMBBIX IO3HABATENIBHBIX MHTEPECOB, & TAKXKE HA
OCHOBE (hOPMHUPOBAHUS YBAXKHUTEIHLHOTO OTHOLIEHUS K TPYAY, Pa3BUTHE OIBITA
y4acTHus B COMAIBHO 3HAYUMOM TPYE;

4) yMeHHE KOHTPOJUPOBATh MPOLIECC M PEe3yJbTaT Y4EOHOW M MaTeMaTU4eCKOu
NEATENbHOCTH;

5) KPUTUYHOCTh MBIIUICHUS, WHUIMATUBA, HAXOAYUBOCTb, AaKTUBHOCTb NIpH
pELIEHNH MaTEMAaTUYECKUX 3aa4.

MeTtanpeaMeTHble pe3yJbTAThbI:

1) yMeHHE C€aMOCTOSATENIBHO OIpeaesaTh IeJIM CBOEro OOydYeHHs, CTaBUTh U
dbopmynHpoBath Uil ce0s HOBBIE 3ajJadyd B y4€Oe, pa3BHBaTh MOTHBHI U
MHTEPECHI CBOEH MMO3HABATEIILHOMN AEATEIbHOCTH;

2) yMEHHE COOTHOCHUTHh CBOU JCHCTBUA C IUIAHUPYEMBIMH pe3yJibTaTaMH,
OCYIICCTBIISIT KOHTPOJb CBOEH  JEATCILHOCTHB IMPOLIECCE JTOCTHXKCHUS
pe3yiibTara, onpeaessTh coco0bl ASHCTBUM B paMKax MPEAJIOAKEHHBIX YCIOBHUI
u TpeOOBaHWI, KOPPEKTUPOBATH CBOM JICMCTBHS B COOTBETCTBUM C U3
MEHSIOLIEHCS CUTYallUuEN;

3) yMeHHEe OmNpeNeNsTh MOHATHS, CO3/aBaTh OOOOIICHMS, YCTaHABIWBATH aHAJIOTHU,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEILbHO BBIOMPATh OCHOBAHUS W KPUTEPUH IS
KJ1accu(puKaIum;

4) yMeHHUE YCTAaHABIWBATh NMPUYMHHO-CJICJICTBEHHBIE CBSI3HM, CTPOUTH JIOTHYECKOE
paccyxjaeHre, YMO3akiIioueHne (MHIYKTUBHOE, JIEIYKTUBHOE U 0 aHAJIOTHUH) U
JIeJIaTh BBIBOJIBI;

5) pa3Butue KOMITETEHTHOCTH B obmactu HCTIOJIb30BaHUS VH
(hopMalMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIL;

6) IepBOHAYaAJIbHBIC TPEJACTABICHUS 00 HASIX M O METOJIaX MaTeMaTUKU Kak 00
YHHUBEPCAJIBHOM SI3bIKE HaYKH U TEXHUKH, O CPEJICTBE MOJICITMPOBAHUS SIBICHUMN 1
MIPOIIECCOB;

7) yMeHue BUACTh MaTeMaTHYECKYIO 3aJa4yy B KOHTEKCTE MPOOJIEMHOM CUTyalluu B
JIPYTUX AUCHUIUIMHAX, B OKPYXKAIOIICH KU3HU,

8) yMeHue HaxXoJuTh B Pa3JIMYHBIX UCTOUYHHMKAX MHGOPMAIHIO, HEOOXOIUMYIO s
pelieHrnss MaTeMaTUYeCKUX MpoOJieM, W MPEACTaBIATh €€ B MOHATHON (opme,
NPUHUMATh PEIICHUE B YCJIOBHUSAX HEMOJMHOW WM W30BITOYHOM, TOYHOW WIIH



BEPOSITHOCTHOM MH(MOPMAITNH;

9) ymeHue mMNoOHMMAaTh W HCIOJIb30BaTh MATEMaTUYECKUE CPEACTBAa HArJSIHOCTHU
(rpadukm, TaOMMIBI, CXEMBI W Jp.) IS WUIFOCTPAIMHA, WHTEPIPETAIINH,
apryMeHTalluu;

10)ymeHue BbIIBUTATh TUIMIOTE3bI MPU PELICHUM 3aJ]1a4d, TIOHUMATh HEOOXOIUMOCTh
WX TIPOBEPKHU;

11)moHMManue CyIHOCTH aJITOPUTMUYECKUX MPEANUCAaHUNA U YMEHHUE JeHCTBOBATh B
COOTBETCTBHHM C MPEJIOKEHHBIM aJITOPUTMOM.

IIpeameTHBIE pe3yibTAThI 00y4YeHUSs

BorinyckHMK Hay4YuTcsl B 5-6 kiaccax (1Jisl HCNOJIbL30BAHNS B OBCEIHEBHOM
“KM3HM U 00ecriedyeHus1 BO3MOKHOCTH YCIETHOT0 NMPO0JIKeHUsI 00pa30BaHUs HA
0a30BOM ypOBHe)

e OmnepupoBath Ha 0a30BOM YpOBHE TOHATUSIMHU: MHOXECTBO, DJJIEMEHT
MHOKECTBA, MOJIMHOKECTBO, MPUHA/JIEKHOCTD;

e 3aJaBaTb MHOXKCCTBA IICPCUHUCICHUEM HUX 3JICMCHTOB,

e HAXOJUTh MepecedyeHue, OObEAMHEHUE, IMOAMHOKECTBO B MPOCTEUIINX
CUTYyaILUSIX
B noBce1HeBHOI )KU3HU U MPHU U3YYEHUH APYTUX NMPeAMETOB:
e PpAacmoO3HaBaTh JIOTUYECKU HEKOPPEKTHBIEC BHICKA3bIBAHUS
Yucaa
o OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATUSAMH: HATYpPaJIbHOE YHUCIO, IIEJI0€
YuCJIO, OOBIKHOBEHHAsl Jpo0Ob, JecATUYHAas JpoOb, CMEIIAHHOE YHCIIO,
paLMOHAJIBHOE YHCIIO;
e WCIIOJIB30BATh CBOMCTBA 4YHWCEJI WM NpaBwia JACUCTBUA C PalUOHAIbHBIMHU
YUCJIaMU MPY BBINOJIHEHUH BBIUHUCIICHHUI;
e HCIOJB30BaTh MNPHU3HAKUA JAEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUHU
BBIYMCIICHUI U PEIICHUU HECJIOKHBIX 33/1a4;
e BBINOJHATH OKPYIJIEHUE PAIMOHAIIBHBIX YACEN B COOTBETCTBHUU C MTPABUIIAMU;
e CpaBHUBaTh pallMOHAILHBIC YHCIIA.
B noBce1HeBHOI )KU3HU U MPHU U3YYEHUH APYTUX NMPeAMETOB:
o OILICHUBATH PE3YJIbTAThI BBIYUCICHUN MPH PEIICHUH MPAKTUYECKUX 3a1aY;
o BBINOJIHATH CPABHEHHUE YHCEN B PEAIbHBIX CUTYalIHSIX;
e COCTaBJISITh YMCIIOBBIE BHIPAXKEHUS IIPU PEIICHUU MTPAKTUUYECKUX 3a7a4 U 3a/1a4
U3 IPYTUX YYEOHBIX MPEIMETOB
CraTtucTuka v Teopusi BEpOATHOCTE
o IlpeacraBnsTh 1aHHBIC B BUAE TAOJIUI], AHATPAMM,
e YWTaTh UH(MOPMAITUIO, TPEICTABICHHYIO B BUC TAOIUIII, TUATPAMMBI,.

TexcToBble 3a1a4u
o Pemarh HecIOXHBIE CIOKETHBIE 3aJa4ydl  pa3HbIX TUIOB Ha  BCE
apupMeTHIECKUE TCUCTBUS;



CTPOUTH MOJZIETh YCJOBHS 3a7aud (B BHUAC TaOJNHIIBI, CXEMbI, PUCYHKA), B
KOTOPOM JIaHbl 3HAYEHHUS JBYX M3 TPEX B3aMMOCBS3aHHBIX BEJIWYWH, C LEJIBIO
MIOMCKa PELICHUS 3aa4u;

OCYLIECTBJIATh CIOCOO MOMCKAa PEIICHUs 3aJaud, B KOTOPOM pacCyKICHHE
CTPOUTCS OT YCJIOBUS K TPEOOBAHUIO WJIK OT TPEOOBAHUS K YCIIOBHIO;
COCTaBJISITh IUIAH PELICHUS 3a/1a4H;

BBIJICIIATH ATAIlbl PELICHUS 3aa4u;

UHTEPHPETUPOBATH BBIUMCIUTEIBHBIE PE3YJbTaThl B 3a/a4e, HCCIEIOBaTh
IIOJIy4Y€HHOE PELICHUE 3a/1a4H;

3HATh pa3linyue CKOpocTed 00BEeKTa B CTOSYEH BOJE, MPOTUB TEUEHHUS U TIO
TEUCHUIO PEKU;

pelIaTh 3a1a4u Ha HaXOXKJICHUE YaCTHU YKCJIa U YUCJIa 110 €ro 4acTu;

pemarh 3a7a4d pasHbBIX THMOB (Ha paboOTy, HA TMOKYIKH, HAa JBIKEHHUE),
CBSI3BIBAIONIINX TPHU BEJIMYMUHBI, BBIACIATH 3TH BEJIMYMHBI U OTHOLICHUS MEXKIY
HUMU;

HAaXOAUTh NPOUEHT OT YHUCJIA, YHUCIO MO NPOLEHTY OT HEro, HaxOAUTh
MPOLECHTHOE OTHOIIEHUE JIByX YHCEN, HAXOJUTh MPOLUECHTHOE CHIKECHUE WIIH
MPOLEHTHOE MOBBIIICHUE BEJIMYHNHBI;

pelIaTh HECIOXKHbBIE JIOTUYECKHUE 3a]]a4 METOJOM PACCYXKICHUI.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHHU APYTUX MPEIMETOB:

BBIIBUTaTh THUIOTE3bl O BO3MOXHBIX TNPENEIbHBIX 3HAYEHUSX HCKOMBIX
BEJIMYMH B 3aj7a4e (1e1aTh MPUKUIKY )

Harasimnas reomerpus
I'eomerpuueckue ¢purypsol

OnepupoBarh Ha 0a30BOM ypOBHE TMOHATHIMHU: (urypa, Touka, OTPE30K,
npsimMasi,  JIy4, JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYrOJbHUK U
YETBIPEXYTOJbHUK, TMPAMOYTOJIBHUK M KBaApaT, OKPYKHOCTb U KpYT,
OpsSIMOYTOJBHBIA — mapaienenunen, KyO, map. M3o0paxars u3ydaembie
(buUrypsl OT pyKH U C IOMOIIbIO TUHEHUKHU U IIUPKYJISL.

B noBceHeBHOM KU3HU U NIPU U3YYEHHHU PYTUX NPEIMETOB:

pelaTh NpakTUYECKUE 3aJ]a4i C IPUMEHEHHEM ITPOCTEHIIINX CBOMCTB puryp.

I/IaMepeHm{ U BBIYUCJICHUA

BBIIIOJIHATL HM3MCPCHUC IJINH, paCCTOHHHﬁ, BCIIMYMUH YIJIOB, C IIOMOIIBLIO
HHCTPYMCHTOB JIA HBMCPGHI/Iﬁ JIMH | YTIJIOB,
BBIYUCJEATD IIOIAAN IIPAMOYT'OJIBHUKOB.

B noBceHeBHOM KU3HU U NPU U3YYEHUH IPYTUX MPeIMETOB:

BBIYHCIIATh PACCTOSIHUSI HA MECTHOCTH B CTAHJAPTHBIX CUTYAIMSIX, TUIOIIAIH
PSIMOYTOJIbHUKOB;

BBITIOJIHATh ~TIPOCTEUITUE TOCTPOCHHUS W HW3MEPEHUST Ha MECTHOCTH,
HEO0OXOIMMbIE B pealIbHOU JKU3HU

I/ICTOpI/Iﬂ MaTEeMaTHKHU

ONKMCBHIBaTh OTHEJIBHBIE BBIIAIOIINECS pPE3yIbTaThl, MOJYYECHHBIE B XOJI€
pa3BUTHUSI MATEMATUKHU KaK HAYKU;

3HaTh NPUMEPbl MATEMATUYECKUX OTKPHITUM M HX aBTOPOB, B CBA3U C
OTE€YECTBEHHOU U BCEMUPHOW UCTOPUEH



BbInyCKHHMK IOJYYHMT BO3MOKHOCTh HAYYMTBHCH B 5-6 Kiaccax (4715
o0ecrnieyeHNs] BO3MOKHOCTH YCIEIIHOT0 MPOJ0JIZKeHUs1 00pa30BaHUA HAa 02a30BOM
U YIJ1yOJIéHHOM YPOBHSIX)

J1IeMeHTbI TCOPHUHN MHOKECTB " MaTeMaTH4eCKoi JOruKHu

o Onepuposamv! nowsmusamu: MHONCECME0, XAPAKMEPUCUKU MHONCECMEA,
NeMeHm  MHOJMCecmed, Nnycmoe, KOHeyHoe U  OecKOHeuHoe  MHONMCeCmao,
HOOMHOMCECMBO, NPUHAONEHCHOCD,

e onpeoensimov NPUHAONEHCHOCHb JIEMEHMA MHONCECMEY, 00beOUHEHUIO U
nepeceuenuro MHOICeCcms,
3a0a8amsb MHOMCECMBO C HOMOWbIO NePEUUCTIEeHUS DINEMEHMOB, CI08ECHO20 ONUCAHUS
B noBcegHeBHOM *KU3HU M TIPU U3YYEeHHH JPYTUX NMPEIAMETOB:

® PACNO3HABAMDb JIO2UYECKU HEKOPPEKMHbLE 8bICKA3bIBAHUSL,

e cmpoumsv UYenouKu YMO3AKIOUEeHUll HA OCHO8e UCHONIb308AHUS NPABUIL
JIO2UKU
Hucna

e Onepuposamv  NOHAMUAMU:  HAMYPAIbHOE  HUCILO,  MHONICECMBO
HAMypaibHbIX YUCe, Yeaoe YUCIO0, MHONCECMBO YelblX Yucel, 00bIKHOBEHHAS OPoDb,
decsmuuHnas Opodb, CMEWAHHOe YUCTO, PAYUOHANbHOE HUCTLO, MHOICECMBO
PAYUOHATILHBIX  HUCe]l, 2eoOMempudeckas UHmepnpemayusi HAamypaibHbulX, UYebix,
DPAYUOHATILHBIX,

® NOHUMAMb U O0OBACHAMb CMBICA NOZUYUOHHOU 3ANUCU HAMYPATbHO2O
yucaa,

® GbINONHAMb GLIYUCICHUS, 6 MOM YUCIe C UCNOIb308AHUEM NPUEMOB
PAYUOHATIbHBIX BbIYUCIEHUL, 0OOCHOBbIBAMb ANCOPUMMbL BLINOJHEHUS OeUCTNEULL,

® ucnoavzosams npusHaxku oenumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u
npou3ee0eHUs Yucel npu 8bINOJIHEHUU BbIYUCTCHUL U peleHUU 3a0ad, 0O00CHO8bIBAMb
NPUBHAKU OeTUMOCMU,

®  BbINOJHAMb OKPY2IeHUEe PAYUOHAILHBIX YUCEL C 3A0AHHOU MOYHOCIbIO,

®  YNops0ouU8ams YUCIA, 3aNUCAHHbIE 8 BUOe OOLIKHOBEHHBIX U 0eCAMUYHBIX
opobell;

e naxooumv HOJ/[ u HOK yucen u ucnonv3o68ams ux npu peueHuu 3a0ady.

® onepupogamv nouamuem MOOYIb yucaa, 2eoMempuyecKast
uHmepnpemayusi MoOYJist YUCd.

B noBceaHeBHOI KM3HU M IPU U3YyYe€HUH APYTUX NMPeIMETOB:

® NpUMEHAmMb NpAsUld  NPUOTIUNCEHHBIX  BLIYUCIEHUU NpU  peuleHuu
NPAKMUYeCcKUx 3a0ay U peuleHuu 3a0ay Opy2ux yueOHvix npeomemos;

® GbINOJHAMbL  CPABHEHUe  pe3ylbMmamos  GblYUCIEHUN NpU  peuleHuu
NPAKMUYecKux 3a0a4, 8 Mmom yucie NPUOJIUNCEHHBIX BbIUUCTCHULL,

! 31eck U anee — 3HATh ONpe/IeIeHIE TIOHATHS, YMETh MOSICHATD €T0 CMBICH, YMETh UCIOIB30BATh TIOHATHE U €0
CBOWCTBA IIPH MTPOBEACHUH PaCCYKICHHUMN, TOKA3aTeIbCTB, PEIICHUH 3a/1a4.



® COCmMagnAmMb YUCNO0BblEe BbIPANCEHUS U OYEHUBAmMb UX 3HAYeHUs npu
peueruu npaKkmu4ecKux 3a0ay u 3a0ad u3 opyeux yueOHvlx npeomemos;
YpaBHeHHsI 1 HEPABEHCTBA JTOT0 B COAEP:KAHNH HET

e Onepuposamb NOHAMUAMU. PABEHCMEBO, YUCI080€ PABEHCMEO, YPABHEHUe,
KOpenb yPaeHeHUsl, peuleHue YPasHeHUsl, YUCI080€ HePABEHCNEO
CraTucTiKa U TeOPUs BePOSAITHOCTEMH

e Onepuposamv RNOHAMUAMU: CcmoONOYamvie U Kpy2osvle Ouazpammol,
mabauybl OaHHbIX, CPeOHee apugmemuyeckoe,

® u3B1EKAMb, UHPOPMAYUIO, NPEOCMABIIeHHYI0 8 MAOIUYAX, HA OUASPAMMAX,

e cocmaegnams madIuYsvl, CMPoOUmMs OUASPAMMbL HA OCHOBE OAHHbIX.

B noBcexHeBHOM KU3HU ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® u36leKAmMb, UHMEPNPEemuposams U npeobpazoevleams UHGopMayuro,
npeoCmasieHuyl0 8 Mabauyax u Ha Ouazpammax, Ompajicaruyio ceoucmea u
Xapaxkmepucmukuy peaibHblX npoyeccos U A61eHuUl
TexkcToBbIC 3a0a4H

e Pewamb npocmoule U CLOJNCHbIE 3A0AYU PA3HLIX MUNOS, A MAKJICE 3a0adu
NOBbIUEHHOU MPYOHOCTU;

® UCNONb308aMb PA3Hble KpAmKUe 3anuci Kaxk MoOoeiu meKCmos CIOHCHBIX
3a0au 0Jis1 NOCMPOEHUsI NOUCKOBOU CXeMbl U peuleHUs 3a0au,

e 3uamv U nNpuMmeHamsv o0ba cnocoba noucka peuieHus 3aoad (om
mpeb08aHus K YCI08UI0 U OM YCLO8UsL K MpeDdOo8anuio);

®  MOOenuposams pAccydicOeHuss npu NOUCKe peuleHuss 3a0ad ¢ NOMOUbIO
epagh-cxemol;

e  8blOeIAMb YMANDLL PEUleHUsl 3a0a4U U COOEPHCAHUE KAHNCO020 dDMand,

® UHmMepNpemuposamsv  BLIYUCIUMENbHbIE — pe3yabmamvl 6  3adaue,
uccne0osams NOJYUeHHOe peuleHue 3a0ayul,

®  QHATUBUPOBAMb BCEBO3MOMNCHBIE CUMYAYUU B3AUMHO20 PACHONONCEHUS
08X 00beKMO8 U UMEHeHUe UX XapaKmepucmux Npu COBMECMHOM OBUNCEHUU
(ckopocmb, 8pems, paccmosiHue) npu peueHun 3a0ay Ha 08udicerue 08yxX 00beKmos
KaK 8 00HOM, MaxK U 8 NPOMUBONOIONCHBIX HANPABTICHUSX,

®  UCCIe008aMb BCEBO3ZMONCHBIE CUMYAYUU NPU PeUleHUU 3a0ay Ha O8UJICEHUE
no pexKe, paccmampueams pasuvie CUCmeMbl Omcuéma;

e pewams pazHooOpasHvle 3a0a4l «HA YACmUy,

e pewamsv U 000CHOBbIBAMb  CB0€  peuleHue  3a0ay  (8bloensimb
MAMeMamuyecKyro OCHOBY) HA HAXONCOeHUEe YACU YUCAA U YUCIA NO €20 4acmu HA
0CHOBE KOHKDEMHO20 CMbICAA OpOOU;

® o0cosHasamv U OOBACHAMbL UOEHMUYHOCMb 3A0ay PA3HLIX MUNOS,
CBA3bIBAIOWUX MPU BETUYUHBL (HA pabomy, HA NOKYNKU, HA O8UMCEHUE), 8blOensamb
MU GEIUUUHBL U OMHOWEHUS MeNCOY HUMU, NPUMEHAMb UX Npu peuleHuu 3aoat,
KOHCMPYUposams coOCmMeEenHbvle 3a0ayu YKA3aHHbIX MUNo8.

B noBcexHeBHOM KU3HHU ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® gvidenamb NpuU peueHuu 3a0ay XapakmepucmuKu paccmMampueaemol 8

3adave cumyayuu, OMIUYHbIE OM PEabHbIX (Mme, 0m KOmopulx abcmpasupos8anicy),



KOHCMPYUPOB8ams HOBble CUMYAyUU C Y4emom dMmux XapaKxmepucmuk, 8 YaCmHOCmu,
npu peuieHulY 3a0a4 Ha KOHYeHmpayuu, y4umoléams niOmMHOCHb 8eUjecmed;

® pewams U KOHCMPYUPO8aAms 3a0aiu HA OCHOBE PACCMOMPEHUS PEATbHbIX
cumyayuii, 8 KOMopwix He mpedyemcsi MOYHbLLU GLIYUCTUMETbHDLI Pe3YIbmant,

e pewams 3a0a4u HA 0BUNCEHUE NO peKe, PACCMAMPUBASL PA3HbIE CUCTEMbL
omcuema
Harasignasi reomerpus
I'eomeTpuueckue Gpurypsl

e Onepuposamv nousmuimu gueypa, mouka, Ompe3oK, npimas, .y,
JIOMAHAsL, Y20]l, MHO20Y20/IbHUK, MPEY2ONIbHUK U YeMbIPEXY20NbHUK, NPIMOY2ONbHUK U
K68aopam, OKPYHCHOCMb U Kpye, NPSAMOY20/bHbLlI napaiieienuned, Kyo, npusma, wap,
nuUpamuoa, YUIuHop, KOHyc,

® u3sIEKAmMb, UHMEPNPEMUpo8ams U NpPeoopaz’oevleams UHGOPMAYUO o
2eomempudeckux pucypax, npeoCmasieHHy0 Ha Yepmedicax
uzoopadicames uzyuaemvie @ueypol Om pPYKU U C HOMOWbIO JUHEUKU, YUPK)II,
KOMNbIOMEPHLIX UHCIPYMEHMO8.
B noBceHeBHOM KU3HU U NIPU U3YYE€HHH APYTHUX NMPEIMETOB:

® pewams npakmuiecKue 3a0ayu ¢ NpUMeHeHuem NPOCMmeuuux CeoLucma
dueyp
N3mepenusi u BHIYUCIEHUSA

® GHLINONHAMb UMepeHue OAUH, PACCMOAHUU, BEIUYUH Y2l08, C NOMOWbIO
UHCIMPYMEHMO8 0I5l UsMePEeHULl OIUH U Y208,

® GLIYUCIAMb  NIOWAOU  NPAMOY2OJbHUKOS,  KEAopamos,  00bEémbl
NPSAMOY20TIbHBIX NAPALLENENUNE008, KyDos.
B noBceqHeBHOM KM3HU U NIPH U3YYE€HHHU APYTUX MPEIMETOB:

®  GLIYUCIAMb PACCMOSHUSL HA MECWMHOCMU 6 CMAHOAPMHLIX CUMYAYUIX,
NIOWA0U YUACMKOB NPSIMOY20IbHOU opMbl, 00LEML KOMHAM,
BLINOJIHAMb NPOCMeluiue NOCMpPOeHUsT HA MECMHOCMU, HeobX00UMble 6 PeasibHOll
HCUBHU,

® OYeHUBAMb pamepvl PEalbHbIX 00bEKMOB8 OKPYICAIOUe20 MUpa
Hcropust MmaTeMaTUKH

o Xapakmepuzoeamsv 6K1AO BbIOAIOWUXCS MAMEMAMUKOS 6 PA36Umue
MAMeMamuKy U UHbIX HAYYHbIX 0baacmell

BorinyckHMK Hay4yuTces B 7-9 kiaccax (11l HCIOJIb30BAHNS B MIOBCEIHEBHOM
JKH3HM U 00ecredyeHUus1 BO3MOKHOCTH YCIEITHOT0 NMPO0JIKeHUs1 00pa30BaHUA HA
0a30BOM ypOBHe)

JJIeMeHThI TEOPUH MHOKECTB U MATEMATHYCCKOM JIOTUKHU
o OmnepupoBaTh Ha 0a30BOM ypOBHE: MOHATHAMH: MHOMECTBO, DIIEMCHT
MHOK€ECTBA, MOJIMHOKECTBO, MPUHAJIEKHOCTD;
e 33/1aBaTh MHOKECTBA MEPEYUCICHUEM UX DJIEMEHTOB;
e HAXOJWTh TIiepeceyeHue, OO0bEAUHEHHE, TMOAMHOXKECTBO B MPOCTEUILNX
CUTYaLUsX;
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e OIIEpUPOBATh Ha 0a30BOM YpPOBHE TOHATHUSMH: OIpPEIACICHHUES, aKCHOMA,
T€opeMa, JI0Ka3aTeIbCTBO;

e TIPUBOJAWTH TMPUMEPHl W KOHTPIPUMEPHI JUISI TOATBEPKHEHUS CBOMX
BBICKA3bIBaHUM

B noBceHeBHOM KM3HU M NIPU U3YYEHUH IPYITUX NPeIAMETOB:

e HCIIOJIB30BaTh TpaduuecKkoe MPEACTABICHUE MHOXXECTB [JIs1 OIHCAHUS
peabHBIX TPOILIECCOB W SBJICHUM, MPU pEUIeHUU 3a7ad APYrux Yy4eOHBIX
IPEIMETOB

Yucaa

o OmnepupoBaTh Ha 0a30BOM YpPOBHE IMOHSTHSMU: HATypalbHOE YHUCIIO, IEJIoe
YuCcia0, OOBIKHOBEHHAs JApoOb, JecsITU4YHas JpoOb, CMeEIIaHHas JpoOb,
panmoHaIbHOE YUCIIO, apu(PMETHIECKUN KBaAPATHBIN KOPEHb;

e HCIOJB30BaTh CBOWCTBA 4YHCEJ M TpaBWIA JACWCTBUM TMPHU BBINOJHEHUN
BBIYKCJICHU;

e HCIOJB30BaTh MNPU3HAKHA JAEAUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUU
BBIUMCJICHUN W PEIICHUN HECTIOXKHBIX 3a]1a4;

e BBINOJHSITH OKPYIJICHUE PAllMOHAJIBHBIX YUCEJI B COOTBETCTBHUU C MMPaBUJIaMU;

e OIICHMBATh 3HAYCHUE KBAAPATHOTO KOPHS U3 MOJ0KUTEIBHOTO LEIOr0 YHUCIa;

e pacro3HaBaTh PAllMOHAIbHBIC U UPPALIMOHATIBHBIC YHUCIIA;

e CpaBHHUBATh YHUCIIA.

B noBceHeBHOM KU3HU ¥ NIPH U3YYE€HUM JPYTUX NMPeIMETOB:

e OIICHMBATH PE3YJIbTATHI BEIYMCICHUIN IPU PEIICHUH TPAKTUUYECKUX 3a/1aY;

e BBINOJIHITH CPABHEHHUE YUCEI B PEATbHBIX CUTYALIUSAX;

e COCTaBJISITh YUCJIOBBIE BBIPAXKECHUS TP PEIICHUY MPAKTUYECKUX 3aJ]1a4d U 3a7a4
U3 JIPyTHX YICOHBIX ITPEIMETOB

To:xknecTBeHHbIE IPe00pa3oBaHus

o DBbBIMONHATE HECHOXHBIE NPEoOpa3oBaHUsS JJIS BBIYUCICHUS 3HAYCHUU
YHCJIOBBIX BBIPAKEHUM, COACPKAIIMX CTEIEHU C HATypaJlbHBIM MOKa3aTeleM,
CTETICHHM C LIEJIBIM OTPUIIATEIIbHBIM MTOKa3aTeIeM;

e BBINOJIHATh HECIIOXKHBIE MPEOOpa30oBaHUs IEIbIX BBIPAKEHUN: pPaCKpbIBaTh
CKOOKH, MPUBOJAUTH MTOJ00HBIE CIaracMsle;

e HCIOJIb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXEHUsI (KBajgpaT CYMMBbI,
KBaJpaT pPa3HOCTH, Pa3HOCTh KBAJApaTOB) JUIsI YHOPOIISHUS] BBIYUCICHUUN
3HAYCHUU BBIPAXKEHUM;

e BBINOJIHATH HECJIOXKHBIE MPeoOpa30BaHMs JIPOOHO-TUHEWHBIX BBIPAKECHUH U
BBIPAKEHUM C KBAIPATHBIMU KOPHSMH .

B noBceiHEeBHOM KM3HU U NIPU U3YYEHUU APYITUX NPeIMETOB:

e TIOHMMATh CMBICII 3aIIMCH YUCJIa B CTAHJAPTHOM BHJIC;

e OIICPHPOBATH Ha 0A30BOM YPOBHE MOHSATHEM «CTAHJIAPTHAS 3aIMCh YHCIIA
YpaBHeHUs U HEPABEHCTBA

o OmepupoBath Ha ©0a30BOM ypOBHE TMOHATHUSIMHU: PABEHCTBO, YHCIOBOE
PaBEHCTBO, YPAaBHEHHUE, KOPEHb YPABHEHUS, PEIICHUE YPABHEHUS, YHCIIOBOE
HEpPABEHCTBO, HEPABEHCTBO, PEIICHUE HEPABEHCTBA;

e TIPOBEPATH CHPABEITUBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;



pelaTh JUHEHHBbIE HEPABEHCTBA W HECIIOKHBIE HEPABECHCTBA, CBOJIAIIMECS K
JIMHEHUHBIM;

pelaTh CUCTEMBI HECTIOKHBIX JINHEUHBIX YPaBHEHUHN, HEPABEHCTB;

MIPOBEPSTH, SABISAETCS JIM JAaHHOE YHCIIO PEIICHHEM YpaBHEHUs (HEPaBEHCTBA);
pemarh KBaJApaTHbIE ypaBHEHHS 1O (opmylie KOpHEH KBaapaTHOIO
YpaBHCHUS;

n300paxaTh pEIICHUs HEPABEHCTB U UX CUCTEM Ha YUCJIOBOU MPSIMOIA.

B noBce1HeBHOI )KU3HU U NP U3YYEHUH APYTUX MPeAMETOB:

COCTaBJIATL MW  PCIIATH JIMHCHHBIC YpaBHCHUA IIpU PCIICHHUH  3a1ad,
BO3HHUKAIOIIUX B IPYI'UX y‘{e6HLIX npeamMeTax

DOyHKIUHA

HaXOAMUTh 3HAYEHUE (PYHKIIMHU I10 33JAHHOMY 3HAUEHUIO apTyMEHTa;

HaXOJWTh 3HAUEHHE apryMeHTa M0 3aJaHHOMY 3HAa4YeHUI0 (YHKIUU B
HECJIOKHBIX CUTyalUsIX;

ONPEIENATh MOJO0KEHNE TOYKH N0 €€ KOOPAHHATAM, KOOPANHATHI TOUKH I10 €€
MOJIO)KEHUIO HA KOOPJIMHATHOM TIOCKOCTH;

no rpaguky HaxoguTh OOJAacTh OINpPEAENICHHS, MHOXXECTBO 3HAUYECHHM, HYJIH
(YyHKUMH, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, INMPOMEXYTKH BO3PACTaHUS U
yObIBaHMsI, HAMOOJIbIlIEEe U HAUMEHbIIIee 3HaUCHUS (PYHKIUY;

CTPOUTH IpaduK TMHEHHON QYHKIUY;

IPOBEPATH, SIBISETCS JU JaHHBIM Tpaduk rpapukoM 3agaHHOW GYHKIHUU
(JIUHEMHOM, KBaIpaTUYHON, 0OpaTHON MPOMOPIIMOHAIBHOCTH);

ONpeAessATh NPUOMMKEHHBIE 3HAYEHUs KOOPAMHAT TOYKU IEpeceyeHUust
rpaduKoB GyHKIIHIA;

omnepupoBaTh Ha 0a30BOM ypOBHE MOHATHAMH: IOCJIEI0BATEIbHOCTD,
apudmeTnyeckas nporpeccusi, reoMeTpuieckasi mporpeccus;

pemath 3aJauyd Ha TPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh MOJyYeH
HETMOCPEACTBEHHBIM MOJICYETOM O€3 MpUMEHEHUs POopMyI.

B HOBCCI[HCBHOﬁ KU3HU A IIPA U3YIYCHUHU APYI'UX IPEAMETOB:

UCIIOIb30BaTh TpadUKu peadbHbIX TPOIIECCOB W  3aBUCUMOCTEH st
OMpEeNeNieHUs] MX CBOWCTB (HauOOJbIIME W HAUMEHbBIIME 3HAYCHUS,
NPOMEXKYTKH BO3pacTaHuss M yObIBaHUS, O0O0JIACTH TIOJOKUTEIbHBIX U
OTpULIATEIbHBIX 3HAYCHUH U T.11.);

UCIIOJI30BaTh CBOMCTBA JIMHEWHON (DYHKIIMH U €€ TpaduK MpU PEeIIeHUH 3324
U3 IPYTUX Y4EOHBIX MPEIMETOB

CTaTHCTHKA M TeOPHsI BEPOSATHOCTEN MOCTABUTH MOCJIe TEKCTOBBIX 3a/1a4, KaK B
coiepIKaHHM.

HNmeTh mpencTaBlieHHME O CTAaTHCTHYECKHUX XapaKTePHUCTHKAX, BEPOSTHOCTH
CIIy4alHOTO COOBITHS, KOMOMHATOPHBIX 33J1a4ax;

pemarh MpOCTECHIIHEe KOMOWHATOPHBIC 3aJa4¥l  METOAOM IPSMOIo M
OpraHU30BaHHOTO Tepedopa;

NPEICTABIIATh JaHHBIE B BUE TaOJIUII, AMarpaMM, rpaduKoB;

yuTaTh WHGOPMAIMIO, TPEACTABICHHYIO B BHJIE TaOJHIBI, JAHarpaMMBI,
rpaduka;

OTIPENICNIATh OCHOBHBIC CTATUCTUUYECKUE XapAKTEPUCTUKH YUCIOBBIX HAOOPOB;



OLOCHHUBATBb BEPOATHOCTD COOBITHS B HpOCTGfIIHPIX ClIyvaiax;
HMCTb IPCACTABJICHUC O POJIM 3aKOHA OOJILIIINX YHMCEJI B MACCOBBIX SIBJIEHUSX.

B HOBCCI[HeBHOﬁ KU3HU ! IIPA U3YIYCHUHU APYI'UX IPEAMETOB:

OIICHUBATh KOJIMYCCTBO BO3MOXKHBIX BAPHAHTOB METOIOM Iepedopa;

UMETh IPEACTABICHHUE O POJIU MPAKTUUYCCKH JOCTOBEPHBIX W MaJOBEPOSTHBIX
COOBITHIA;

CpPaBHUBATh OCHOBHBIC CTAaTUCTUYECCKHE XapaKTCPUCTHUKH, ITOJYYCHHBIC B
npoliecce PeIICHMs MPUKIIATHON 3a]1a4u, U3yUYCHHUS PEaTbHOTO SIBJICHUS;
OIICHUBATh BEPOSATHOCTh PEAJIBHBIX COOBITUH M SBJICHHH B HECIOKHBIX
CUTYaIUAX

TexcTOoBBIC 3a1aUN

Pemate HecnoXHBIE CIOKETHBIE 3aJaydl  pa3HbIX THUIOB HA  BCE
apupMeTHIeCKre JeHCTBUS;

CTPOUTh MOJECIb YCJIOBHS 3a7aud (B BHJAE TaOIHIIbI, CXEMbI, PUCYHKA WJIH
ypaBHEHUS), B KOTOPOW JaHBl 3HAYEHUS ABYX M3 TPEX B3aMMOCBI3aHHBIX
BEJIMYHH, C IIEIBI0 IOMCKA PEIICHUS 3aa49H;

OCYIIECTBIISITh CHMOCOO TOWMCKA PEHICHHS 33Jadd, B KOTOPOM PacCyKICHHUE
CTPOUTCS OT YCJIOBHS K TPEOOBAHHIO MIIH OT TPEOOBAHUS K YCIOBHIO;
COCTABJISITh TUIAH PEIICHUS 3aa49H;

BBIJICIIATD JTallbl PEIICHUS 33J1a4H;

MHTEPIIPETUPOBATh BBIYUCIUTENBHBIE pPE3yJbTaThl B 3aade, HCCIIEI0BaTh
MIOJTyYEHHOE PeIlleHue 3a]1a4u;

3HATh pa3linyue CKOpocTed 00BEeKTa B CTOSYEH BOJE, MPOTUB TEUEHHUS U TIO
TEUCHUIO PEKU;

pemiaTh 3a7a4i Ha HaXO0K/IEHWEe YacCTH YKCIIa ¥ YHCIia TI0 €T0 YacTu;

pemarhb 3a7a4d pasHBIX THMOB (Ha paboTy, HA TOKYIKH, HA JBIKCHHUE),
CBSI3BIBAIONUX TP BEIWYUHBI, BBIICISATH 3TH BEITUINHBI U OTHOIICHUS MEXIY
HUMH;

HAXOJUTh TPOIIEHT OT YKCJA, YHCJIO IO TPOIEHTY OT HEro, HaxOJIWUTh
MIPOILICHTHOE CHIYKCHUE WITH MTPOIICHTHOE MOBBIIICHUE BEIIMYNHBI,

peliaTh HECIOKHBIE JIOTUYECKUE 3a7]a91 METOIOM PACCYKIACHHIA.

B noBcegHEBHOM KU3HU M NIPU U3YYEHHHU APYTUX MPeIMETOB:

BBIJIBUTaTh TUIIOTE3bl O BO3MOXKHBIX MPECIbHBIX 3HAYEHUSIX MCKOMBIX B
3a/1aue BEJIUYMH (Je1aTh MPUKUIKY )

I'eomerpuueckue ¢purypsol

OmnepupoBath Ha 6230BOM ypOBHE MOHSATUSIMU F€OMETPUUECKUX DUTYD;
U3BJICKaTh MH(POPMAIUIO O TEOMETPHUYECKUX (hUrypax, MpEeACTaBICHHYIO Ha
YepTekKax B IBHOM BHUJIE;

IPUMEHSTh JIJIS pelIeHUsl 3a7ad TeOMETpUYEeCKUe (PaKThl, €CIM yCIOBUS UX
MIPUMEHEHMUS 33/1aHbl B SIBHOU (hopme;

pemaTh 3a7a4l Ha HaXOXJEHHUE T€OMETPUUECKUX BEJIIMYUH M0 oOpasziaM HiIu
AJTOPUTMAaM.

B noBcegHeBHOM KU3HU M NIPU M3YYEHHHU APYTUX NPEIAMETOB:



e HCIOJBb30BAaTh CBOWCTBA TEOMETPUUECKUX (UTYp HJs PEIICHHs THUIIOBBIX
3a7a4, BO3HHUKAKOIIMX B CHTyalusaX NOBCEAHEBHOM JKHW3HH, 33/1a4
MIPAKTUYECKOTO COJIEPIKAHUSA

OTHOIEeHUA
e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATUSMU: PABEHCTBO (UTYp, paBHBIE
burypsl, PaBEHCTBO TPEYTOJIBHUKOB, napauieIbHOCTh MPSIMBIX,

NEePNEHAUKYJISIPHOCTh TPSAMBIX, YIJbl MEXAY MPSIMBIMH, MEPIEHIUKYIISIP,
HAaKJIOHHAasl, IPOCKIIUSI.
B nmoBce1HeBHOM KM3HU U NPU U3YYECHUHU APYITUX NPEeAMETOB:

e HCIOJb30BaTh OTHOIIEHHUS U1l PEUICHUS MPOCTEUIINX 3a]a4, BOSHUKAOIIUX B

peaNbHOM KU3HU
HN3MepeHust M1 BbIYHUCJICHUS

o DBbINONHATE W3MEpPEHUE [JINH, PACCTOSIHUW, BEJIMYHMH YIJIOB, C IOMOIIBIO
WHCTPYMEHTOB JIJIsI U3BMEPEHUM JJIMH U YTJIOB;

e TMPUMEHATH (POPMYJIBI IEPUMETPA, IIOMIATN U 00BEMA, TIIIOMIATN TTOBEPXHOCTH
OTAEIbHBIX MHOTOIPAaHHHUKOB MPHU BBIYUCICHUSAX, KOTJAa BCE JAHHBIE UMEIOTCA
B YCJIOBHH;

e TnpumeHATh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUUECKUE COOTHOIICHUS
JUUTS. BBIYMCIIEHUS JJIMH, PACCTOSIHUM, TUIOMIAIEH B TPOCTEUIINX CIIyYasiX.

B noBce1HeBHOI KM3HU U NPHU U3YYEHUH APYTUX NPeAMETOB:

e BBIYMUCIIATH PACCTOSTHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYyaIlUAX, IUIOIAAN B
IMPOCTEHIINX CIydasX, MPUMEHATh (OPMYJIBI B HPOCTEHIIMX CUTyallUsX B
IIOBCETHEBHOM KU3HU

I'eomeTpuyeckue NOCTPOCHUA

o H3o0paxaTh TUIOBBIE IJIOCKKE PUTYPHI U (PUTYPHI B IPOCTPAHCTBE OT PYKH U
C ITOMOIIBKO HHCTPYMEHTOB.

B noBcegHeBHOM KU3HU U NIPH U3YYECHUH APYTrUX NPeIMETOB:

e BBINOJIHATH MPOCTEUIINE TMOCTPOEHUSI HA MECTHOCTH, HEOOXOJIUMbIE B
pEATBHOM )KU3HU

I'eomeTpuyeckue npeodpa3oBaHus
e Crpouts ¢urypy, CUMMETPUUYHYIO JaHHOW (UType OTHOCUTEIBLHO OCH U
TOYKH.
B nmoBce1HeBHOM KM3HU U NPU U3YYECHUHU APYITUX NPeIMETOB:
e Ppacmo3HaBaTh ABMKEHHE OOBEKTOB B OKPY’KAIOIEM MHPE;
e pacro3HaBaTh CHMMETPHUUYHBIE (UTYPHI B OKPYKAIOIIEM MUPE
BekTOpBI 1 KOOPAMHATHI HA MJIOCKOCTH

o OmepupoBaTh Ha  0a30BOM ypOBHE TOHSTHSMH  BEKTOp, CymMa
BEKTOPOB, MMPOU3BEJACHNE BEKTOPA HA YUCIIO0, KOOPAMUHATHI HA TIIIOCKOCTH;

e ONpEAENATh NPUOMIKEHHO KOOPAWHATHI TOUYKH MO €€ HW300paKCHHWIO Ha
KOOPIMHATHOM IUIOCKOCTH.

B noBce1HeBHOI KMU3HU U NP U3YYEHUH APYITUX MPeAMETOB:

e HCIIOJIB30BATh BEKTOPHI [JIsi PELICHUS MNPOCTEHIIMX 3a7ay Ha OINPEACIICHUE

CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHHUS
Hcropus mareMaTuKH



o OmnuceiBaTh OTHEIBHBIE BBIAAIOIIMECS PE3YJIbTAThl, MOJYYEHHBIE B XOJ€
pa3BUTHUSI MATEMATUKU KAK HAYKHU;

e 3HATh NOPUMEPHl MATEMATUYECKUX OTKPBITUM M HUX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOW HUCTOPHUEN;

e TIOHUMATh POJIb MATEMATUKU B pa3Butuu Poccun

MeTtoabl MaTeMaTHKH

o BriOupaTh noaxoAsmui U3y4eHHbIH METOM ISl PEUICHUM W3YUYECHHBIX THIIOB
MaTeMaTHYEeCKUX 3a]1a4;

o IlpuBoauTh mpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B OKPYKarOLIEH
JNEUCTBUTEIILHOCTHA U IIPOU3BECHUAX UCKYCCTBA.

BbINyCKHUK MOJIYYHUT BO3MOKHOCTh HAYYUTHCH B 7-9 Ki1accax st o0ecrnevyeHus
BO3MOKHOCTH YCIICLIIHOT'0 NPOA0JI:KEHUsI 00pa30BaHMs HA 0a30BOM U
yri1yOJIEHHOM YPOBHSIX

JJIeMeHThI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKHU

e Onepuposamv’  nousmusmu:  Onpeoeinenue, meopema,  aKCuomd,
MHOJICECBO, XAPAKMEPUCMUKU MHONCECMBA, DJIeMEHM MHONCeCmed, nycmoe,
KOHeYHoe U OeCKOHeYHOe MHONCeCmB0, NOOMHONCECMB0, NPUHAOIEHCHOCHD,
BKIIOUCHUE, PABCHCINBO MHONCECTE,

® U300padNCAMb MHONCECMBA U OMHOUEHUE MHONCECHE C NOMOUbIO KPY2O08
Dunepa,

® onpeoensimb NPUHAONEHCHOCHb JIEMEHMA MHONCeCm8y, 00beOUHEeHUI U
nepeceueHur) MHOMCeCms,

®  300a8amMb MHONCECMBO C NOMOWBIO NEPEUUCTICHUS DTICMEHMO8, CLOBECHO20
ONUCAHUS,

® onepuposamv NOHAMUAMU. BbICKA3bIBAHUE, UCMUHHOCIb U JOJICHOCD
BbICKA3bIBAHUSL, OMPUYAHUE BbICKA3BIGAHUL, ONePayull HAO BbICKA3LIBAHUAMU. U, UL,
He, YCI0B8HbLE BbICKA3bIBAHUS (UMNIUKAYUL),

® CMpoumbs 8blCKA3bIBAHUS, OMPUYAHUS BbICKA3bIBAHUI.

B noBceaHeBHOI JKM3HU M IPH U3YYE€HUH APYTHX MPeIMETOB:

® cmpoumv YenouKku YMO3AKIIOUEeHUU HA OCHO8e UCHONb308AHUS NPAGUIL
JO2UKU,

®  UCNONBL308AMb MHONCECBA, ONePayUL ¢ MHONCECM8aMU, Ux epaguueckoe
npedcmasiierue 01 ONUCAHUSL PEATIbHbIX NPOYeCCo8 U s61eHUll
Yucaa

e Onepuposamv  NOHAMUAMU.  MHONCECMBO  HAMYPALbHBLIX  YUCE],
MHOJICECTNBO YENbIX HYUCET, MHONCECMB80 PAYUOHAIbHBIX YUCEeN, UPPAYUOHATIbHOE
Yucro,  K8AOPAmHulll  KOPEHb,  MHONCECMBO  OCUCMEUMENbHbIX — UYUCEeNO,
2eoMempudecKas — UHmepnpemayus — HamypaibHbulX, — YeavlX,  PAyUOHAIbHbIX,
oelicmeumenbHbix yucel,

2 371ech M J1ajiee — 3HATh ONPE/EIEHHE TIOHATUS, YMETh MOSACHATH €0 CMBICI, YMETH MCIOJIb30BATh IIOHATUE U €10
CBOWCTBA IIPH MTPOBEACHUH PaCCYKICHHUMN, TOKA3aTeIbCTB, PEIICHUH 3a/1a4.



® NOHUMAMb U OOBACHAMb CMBICA NOZUYUOHHOU 3ANUCU HAMYPATbHO2O
yucaa,

® GLINONHAMb BbIYUCICHUS, 6 MOM HUCAe C UCHOAb30BAHUEM NPUEMOB
PAYUOHATILHBIX BbIYUCTICHULL

®  GLINONIHAMb OKPY2leHUe PAYUOHATbHBIX YUCEeN C 3A0AHHOU MOYHOCMbIO;

® CPABHUBAMb PAYUOHATILHBLE U UPPAYUOHAIbHBIE YUCLA,

®  Npeocmasisims PAyUOHAIbHOE YUCTO 8 8UOe 0eCIMUYHOU OpooU

®  YNopsao0ouUBAMb HYUCAA, 3ANUCAHHbIE 8 8U0e 0DLIKHOBEHHOU U OeCMUYHOLL
opoou,

e naxooumo HO/[ u HOK uucen u ucnonvbzosamo ux npu peuieHuu 3a0at.

B noBceHeBHOI KM3HU M TIPH U3YYE€HHH APYTHUX MPEIMETOB:

® nNpuMeHAmMb Npasula  NPUOTUINCEHHbIX — BbIYUCICHUL NpU  peuleHul
NPAKMUYeCcKux 3a0a4 U peuenuu 3a0ay Opyaux yueOHvlx npeomemos;

® GLINONIHAMb CPABHEHUE  Pe3yIbMmamos  8blMUCTIeHUL NpU  peuleHuu
NPAKMU4ecKux 3a0ay, 8 Mmom 4ucie NPUOIUNCEHHbIX BbIUUCTEHULL,

® cocmasniimvb U OYEHUBAMb YUCIOBblE GLIPAJICEHUS NPU  pPeuleHUl
NPAKMUYeCcKux 3a0a4 u 3a0ay u3 opy2ux y4eouvlx npeomemos;

® 3aNUCbIBAMb U OKPY2lAmb YUCLOBble 3HAYEHUS PealbHbIX GelUYUH C
UCNOIb308AHUEM PAZHBIX CUCTEM UBMEPEHUS]
ToxaecTBeHHBbIE MPEOOPa3OBaAHUS

e Onepuposamev NOHAMUAMU CMENEHU C HAMYPATbHbIM NOKA3AMeNeM,
cmeneHu ¢ yeivlM OmpuyameibHbiM noKazamenem,

® GLINONIHAMbL  NPeoOPA308AHUs  UYENblX  BbIPAdNCeHUll:  Oellcmeus ¢
OOHOUJIEHaMU (CILOJICEHUe, BbIMUMAHUE, VMHONCEeHUE), OelCmEUs ¢ MHO20UIeHAMU
(cnoorcenue, gbluumanue, YMHONCEHUE),

® GLINONHAMb PA3IONHCEHUEe MHO20UIEHO8 HA MHOMCUMENU OOHUM U3
cnocobos:  eviHecenue 3a  CKOOKY, 2pYNNUpPOBKAd, UCNONb308aAHUEe  (DHOPMYT
COKPAUCHHO20 YMHONCEHUSL,

®  gbi0enAMb KBAOPAN CYMMbL U PA3ZHOCTU 0OHOUNECHO8,

®  pACKIA0bIBAMb HA MHOJCUMENU KBAOPAMHBIU MPEXUIEH,

® GLINONHAMb NPeodPA3068aAHUS  BLIPANCEHUL, COOEPHCAWUX CMENeHU C
yenviMu OMpUYyamelbHbIMU NOKA3AmMeIsiMU, nepexooums om 3anucu  gude cmenexu
C YeblM OmpUuyameibHblM noKazamenem K 3anucu 8 uoe opoou,

® GLINONHAMbL  NPeodpPazo8anusi  OPOOHO-PAYUOHATLHBIX — BLIPANCEHUN.
cokpawenue opoobeli, npusedeHue aleebpaudeckux opooei Kk obwemy 3HaMeHameo,
ClOJICeHUe,  YMHOJICeHue,  OelleHue  ajeeopauyeckux  O0pobet,  80368e0eHue
aneebpauyeckoll Opoou 6 HAMYPAIbHYIO U UEYI0 OMPUYAMETbHYIO CHEeNeHb,

® GHLINONHAMb NPeodPA30BAHUSA  BbIPANCEHUL, COOepIHCAUUX KBaAOpammble
KOPHU,

® gvidensamb Keaopam CYyMMbl UIU PA3ZHOCMU O8YUICHA 6 BbIPAICEHUSIX,
cooepaHcauux Keaopamule KOpHu,

®  BHLINONHAMb NPEOOPA30BAHUSL BLIPANCEHULL, COOEPAHCAUUX MOOYIb.

B noBceaHeBHOI JKM3HU M IPH U3YYE€HUH APYTHX MPeIMETOB:



® GHLINOIHAMb NPeodPA3068aHUs U OeUCMBUs C YUCIAMU, 3ANUCAHHLIMU 8
CMAaHOApmMHOM 8U0e;

®  GLINONHAMb NPeodPA308anUs aleedPaAUYeCcKUX BbIPANCEHUL NPU peuleHUl
3a0ay Opy2ux yueOHvIX npeomemos
YpaBHeHUS U HEPABEHCTBA

e Onepuposamv NOHAMUAMU. YPABHEHUe, HEPABEHCMBO, KOPEHb YPABHEHUs,
peulenue HepaseHcmed, PABHOCUNIbHbLE YPABHEHUS, 001acmb OnpeoeneHuUsl YPaeHeHUs
(Hepasencmea, cucmemvl YPAGHEeHUL WU HEPABEHCMEB),

® pewams JUHElHble YPABHEeHUs U YPABHEHUS, C8OOUMblEe K JUHEUHbIM C
NOMOWbIO MOAHCOECMBEHHBIX NPEOOPA308AHULL,

® pewams K8AOpamHvle YPAGHEHUs U YPABHEHUS, C8OOUMbIEe K KBAOPAMHbIM
C NOMOUBIO MOHCOCCNBEHHBIX NPeodPA308aAHUILL

e pewamsb OPOOHO-TUHEUHbLE YPABGHEHUSL,

. Jf X)=a
® pewams npocmeliue UPpPAYUOHAIbHblE YPAGHEHUs 6Udd ()

LI =)

¢4

e pewams ypasHenus euoa |X_~2/;

® pewamv YpasHeHus CNoCoOOOM PA3NI0NCEHUS HA MHONCUMENU U 3aMeHbl
nepemeHHOU,

® UCNONb308AMb  MemoO  UHMEep8anos Ol  peuleHus  yemvix U
OPOOHO-PAYUOHATILHBLX HEPABEHCMB,

® pewams JUHElHble YPABHEeHUs U HePABEHCNBA C NAPAMEeMPAMU;

® pewams HeCl10JCHble K8AOPAMHbLE YPAGHEHUS C NAPaAMEMPOM;

® peuamv HeCl0JCHbIE CUCTEMbL TUHEUHbIX YPAGHEHULL C NaAPAMempamu;

® peuiams HeCI10JHCHbLE YPAGHEHUS 8 YENblX YUCILAX.

B noBceHeBHOI KM3HU M TIPH U3YYE€HHHU APYTUX MPEIMETOB:

® CcoCcmaegnamv U peuiams JUHeliHble U K8AOPamHuble YPAGHEHUs, YPAGHEHUS, K
HUM CBOOSIUUECS, CUCMEMbL TUHEUIHbIX YPABHEHUU, HEPABEHCME NPU peueHuu 3a0ay
Opyaux yueOHvix npeomemos;

® GLINOIHAMb OYEHKY Npasoonoododus pe3yibmamos, noayiaemvix npu
peulenuy TUHeUHbIX U K8AOPAMHbLIX YPAGHEHUN U CUCTeM JUHEUHbIX YPAGHeHUull u
HepaseHcms npu peueHun 3a0ay opyaux y4eonvlx npeomemos;

® gulOUpamb  COOMBEMCMEYIouUe VPABHEHUs, HePAGeHCmea  UMU  UX
cucmemvl, Ol COCMAGNEHU MAMEMAMUYECKOU MOO0elU 3d0AHHOU peabHOU
cumyayuu uiu NPUKIAOHOU 3a0a4u;

® yMemb UHMEPNPeMmuposams NOJYYEHHbI NpU peleHuu YpasHeHusl,
HepaseHCmea Uil CUCIeMbl pe3yibmam 6 KOHmMeKCcme 3a0aHHOU PeaibHOl CUmyayuu
UNU NPUKIAOHOU 3a0adu
DOyHKIUHA

e Onepuposamv NOHAMUAMU. QYHKYUOHANLHASA 3ABUCUMOCIb, QYHKYUS,
epagux @ynkyuu, cnocobvl 3a0aHus @GYHKYuu, apeymenm u 3HaveHue QYHKyuu,
obnacms onpeoeieHuss U MHONCeCm80 3HAYEHUU (@QYHKyuu, HYau @QyHKYuu,




NPOMeHCYmKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMY @yHrkyuu,
YEMHOCMb/HEYEMHOCMb DYHKYUU,
e cmpoumsb 2paguKku JIUHEUHOU, KEAOpamuyHou @YHKyuil, 00pamuou

y=a+t _ _3 _3 _
NPONOPYUOHATLHOCIU, QYHKYUU BUOA: x+b| [y=vx Y= xly=x = [ -

® Ha npumepe K8AOPAMUYHOU (OYHKYUU, UCHOTb308AMb NPEOOPA30BAHUSL

epaduxa gyuxyuu y=f(x) onsa nocmpoenus epagurxos Gyuxyuii ¥~ af (ke +b)+e ;

® cocmasnsmv YpAasHeHUst NPAMOL NO 3A0AHHBIM YCA0BUAM. NPOXOOosuyell
yepe3 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osulell yepe3 OaHHY0 MOUK) U
napanieibHou OAHHOU NPSAMOU;

® uccnedosams QYHKYUIo no eé€ epapuxy;

® HAX00UmMby MHOHCECMBO 3HaueHUl, HYU, NPOMENCYMKU
3HAKONOCMOSHCMBA, MOHOMOHHOCIU K8AOPAMUYHOU (BYHKYULL,

® onepuposamv NOHAMUAMU: NOCIEO08AMENLHOCMb,  APUDMemuecKast
npozpeccusi, 2e0MempuiecKas Npocpeccust;

® pewams 3a0a4u Ha APUPMEMUUECKYIO U 2eOMeMmpUIecKyio npocpeccuro.

B noBceHeBHOM KU3HU M NIPH U3YYE€HHHU APYTHUX NMPEIMETOB:

® ULIIOCMPUPOBAMb C HOMOWDIO 2pAPUKA PEaTbHYI0 3A8UCUMOCTb  UTU
npoyecc no ux Xapaxkmepucmurkam,

® UCNONL308AMb CEOUCEA U ePAPUK KEAOPAMUYHOU (DYHKYUU NPU PeuleHUl
3a0a4 U3 Opyaux yueoHvix npeomemos
TexkcToBbIe 3a71a4n

e Pewamb npocmvle U CLONCHbIE 3A0aYlU PA3HLIX MUNOS, A MAKJCE 3A0ayu
NOBLIUUEHHOU MPYOHOCU,

® UCNONL3068AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CLONCHBIX
3a0a4 0151 NOCMPOEHUS NOUCKOBOU CXeMbl U peuleHUsl 3a0ay;

®  paziuuamos MOOelb MeKCma U MOOelb peueHus 3a0a4u, KOHCmpyuposamao
K 0OHOU MOOeU peueHUsl HeCIOHCHOU 3a0ayl pazHvle MOOeaU MeKCma 3a0adi;

® 3HaAmMb U NpuMeHAmMb 00a cnocoba noucka peutenus 3aoday (om
mpebo8anus K yCl08UI0 U OM YCA08USL K mMpebOoBaHUI0);

®  MOOenUuposamsb PAaccylicOeHuss npu Noucke peuleHus 3a0ay ¢ NOMOUbIO
epagh-cxemol,

®  8blOEIAMb YMANbLL PEULeHUS 3A0AUU U COOEPHCAHUE KAHCO020 IMAanda,

® yMemb 8bIOUPAML ONMUMAILHBIL MEMOO peulerus 3a0auu U 0CO3HABAMDb
8b100p Memood, PaAcCMampusamsd PasiudHble Memoobl, HaxXo00Umb pa3Hble PeueHus
3a0a4u, eciu 803MONCHO,

®  QHANU3UPOBAMb 3aMPYOHEHUsI NPU PeuleHUl 3a0ay;

® GLINONHAMb  PA3IUYHbIE  NPeoOPA308AHUs  NPEONONCEHHOU  3a0ayl,
KOHCIMPYUPOBAMb HO8blEe 3A0a4u U3 OAHHOLL, 8 MOM YUCe 0bpammubvle,

® uUHMepnpemuposamsb  BbIYUCIUMENbHblE — pe3yibmamsl 8  3adaue,
uccne008ams NOJIyYeHHoe peltleHue 3a0ayil,

®  QHATU3UPOBAMDb BCEBO3MOJICHbIE CUMYAYUU B3AUMHO20 PACHONONCEHUS.
08YX 00bLEKMO8 U U3MEHeHUe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUICEHUU




(ckopocms, 6pems, paccmosnue) npu peuleHuu 3a0ay Ha 08UMCeHUe 08YX 00bEeKmMOos
KaK 8 00HOM, MAK U 8 NPOMUBONOLONHCHBIX HANPABIEHUSX,

®  UCCIe008amb 8CEB03MONCHBLE CUMYAYUU NPU PeUUeHUU 3a0ay HA O8UNCEeHUe
no peke, paccmampusams pa3Hble CUCmeMbl OMc4éma;

e pewams pazHooOPaA3HbLE 3A0AYU «HA YACMILY,

e pewamsv U 000CHOBbIBAMb  CB0€  peuleHue  3a0ay  (8bloensimb
MAMeMamuyecKylo 0OCHOBY) HA HAXONCOeHUe YACmU YUCIA U YUCLA NO €20 Yacmil Ha
OCHOB8E KOHKDEMHO20 CMbLCAA OPOoOU;

® 0co3HABAMb U OOBACHAMb UOESHMUYHOCMb 3A0a4 PA3HLIX  MUNOS,
CBA3bIBAIOWUX MPU BEIUYUHBL (HA pabomy, HA NOKYNKU, HA OBUMCEHUE). 8blOe/ISIMb
MU BENUYUHBL U OMHOWLEHUS MedHCOY HUMU, NPUMEHSMb UX NpU peueHuu 3a0ad,
KOHCMPYUpo8ams coOCmeenHvle 3a0ay YKA3aHHbIX MUN08;

® @lademv OCHOBHLIMU MEMOOAMU peuleHuss 3a0ay Ha cMmecu, CHlasbl,
KOHUEHmMpayuu,

® pewams 3a0ayu HA NPOYEHMbl, 8 MOM UUCe, CLONCHbIE NPOYEHMbL C
000CHOBAHUEM, UCNOJIL3YSL PA3HbIE CNOCODbI,

e pewams nocuyecKue 3a0ayu pa3HblMU CnOcoOamu, 8 mom yucie, ¢ 08yMsl
onoxamu u ¢ mpemst O10KaMu OAHHBIX ¢ NOMOWBIO MAbIUY,

® pewams 3a0a4u N0 KOMOUHAMOPUKe U Meopuu 8epPosImMHOCmell Ha OCHOBe
UCNOIb308AHUS U3YUEHHBIX MEeMO0008 U 0O0CHOBbIBAMb pelleHUe;

® pewams HeCl0NCHbLE 3A0aUU N0 MAMEMAMUYECKOU CIMamucmuKe;

® 061a0emb  OCHOBHBIMU  MeMOOAMU  PeuleHUsi  CIOJHCeMHbIX  3a0ay.
apugmemuyueckull, aneeopaudeckuil, nepedoOp  BAPUAHMO8,  2eOMempuUYecKull,
epaghuueckutl, NPUMEHMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHLIMU CUNY AYUSIX.

B noBceHeBHO KM3HH M TIPY H3YYe€HHH APYTHX NMPEIMETOB:

® gvidenamb Npu peueHuu 3a0ay XapaKmepucmuKu paccmMampueaemou 8
3a0aue cumyayuu, OMaUYHble OM PEalbHbIX (Me, Om KOMOpPbiX aOCmpasuposaiucy),
KOHCMPYUPOBAMb HOBble CUMYAYUU C YUEMOM dMUX XAPAKMEPUCTUK, 8 YACMHOCU,
npu peuieHuly 3a0a4 Ha KOHYeHmpayuu, y4umosléams niOmMHOCHb 8eujecmad;

e pewams U KOHCMPYUposams 3a0a4u Ha OCHOBE PACCMOMPEHUS PEAbHbIX
cumyayuii, 8 KOMopwixX He Mpedyemcs: MOYHbLU bIYUCTUMENbHDLU Pe3)Ibmant;

® pewams 3a0a4u HA 0BUdICEHUE NO peKe, PACCMAMPUBAs Pa3Hvle CUCTEMbL
omcyema
CraTncTHKa H TeOPHUS BEPOSITHOCTEH

e Onepuposamv NOHAMUAMU: CMOIOUAmMble U KpPY2osble OUAZPAMMbL,
mabduysbl OAHHBIX, CpeOHee apughmemuyeckoe, Meouana, Hauboavuiee U HauMeHbulee
3HA4eHUsi 8bIOOPKU, pPA3MAx 6vblO0pPKU, OUcCnepcust U CMmaHoapmHoe OMKIOHeHUe,
CAYYAUHAS UBMEHYUBOCTND,

e u3gleKamsb UHpopMayulo, NPeOCMasieHHy0 8 mabauyax, Ha OUazpammax,
epaghuxax;

e cocmasiamv madbauysl, cMpoums OuUapaMmvl U epaguku Ha O0CHOGe
OAHHbBIX,

e onepuposamv  NOHAMUSAMU.  (aAKmMopuan Hucia, nepecmaHosKu u
couemanus, mpeyeonvuux llackans,



®  NpuMeHsmb NPABGUILO NPOU3EEOEHUS NPU PeUleHUY KOMOUHAMOPHBIX 3a0ay,

® Oonepuposamv NOHAMUAMU. CHYYAUHBIU ONbIM, CAYYALHBLIL  8bLOOP,
ucnvlmawuue, dleMeHmMapHoe  CaydatiHoe — codvimue  (Ucxoo),  Kiaccuieckoe
onpeoeieHue epoIMHOCMU CYYAUHO20 CcOObIMUsA, Onepayuu Hao CAYYatHbIMU
coovimusAMU,

e npedcmasnsams UHGOPMayulo ¢ NOMowbIo Kpy208 Junepa;

® pewams 3a0ayU HA GbIYUCTEHUE 8EPOIMHOCMU C NOOCUEeMOM KOAUYeCmad
8apPUAHNOE C NOMOUBIO KOMOUHAMOPUKUL.

B noBceHeBHOI KMU3HU U TIPU U3YYE€HHHU APYTUX MPEIMETOB:

® u381eKaAmb, UHMEPRPemuposams U npeobpa3oevleams UHPOPMAYUIO,
npeocmasienHyro 6 maodauyax, Ha ouazpammax, 2pagukax, ompaxicarouLyro
CBOUCMBA U XAPAKMEPUCMUKU PEATIbHbIX NPOYECCO8 U SGIeHUL;

e onpedensams CMamMmucmMuidecKue XapaKkmepucmuku bl00poK no madbauyam,
ouazpammam, epagukam, 8bINOIHAMb CPAGHEHUE 8 3A8UCUMOCTNU OM Yelu PeueHus
3a0ayu;

® OYeHUBAMb 8ePOAMHOCHb PEATbHbIX COOLIMUL U A6TIeHU.
I'eomerpuueckue Gpurypsol

e  Onepuposamv NOHAMUAMU 2EOMEMPUYUECKUX PUSYD;

® u387eKamb, UHMEPNPEemupo8ams U nNpeoopaz0evleams UHPOPMAYUo o
2eoMempuiecKux Queypax, npeocmasieHHyI0 Had YePMeNcax,

® npumensmb ceomempuyecKue gakmuol Ol peuleHus 3a0ad, 8 mom yucie,
npeononazaroujux HeCKOIbKO uazo8 peuletusl,

e (opmyruposams 8 NPOCMEUWUX CIYUAAX CEOUCMBA U NPUSHAKU PUIYp;

®  00KA3bIBAMb 2€0MEMPUYECKUE YIMBEPHCOCHUS

e grademb CMAHOAPMHOU Klaccugukayuel niockux gueyp (mpey2oibHuKos
U 4emulpEéxy201bHUKOB).

B noBceHeBHO KU3HU M TIPU U3YYE€HHHU APYTUX MPEIMETOB:

® UCNONbL308AMb CBOUCMBA 2€0OMEMPUUECKUX Gueyp Oni peuienus 3a0ay
NPAKmMu4ecKo2o Xapakmepa u 3a0ay U3 CMeNCHbIX OUCYUNTIUH
OTHOIeHUA

e Onepuposamv NOHAMUAMU. PABEHCME0O  Queyp, paeHvle  Queypul,
PABEHCMBO — MPEY20IbHUKOS8,  NAPAIeNbHOCHb — NPAMbIX, NePHeHOUK)ISAPHOCHb
NPAMBIX, Velbl MeHcOy NpAMbIMU, NePREeHOUKYIAD, HAKIOHHAS, NpOeKyus, nooooue
Gueyp, nooobnvie gucypol, n000OHBLE MPey2ONbHUKU,

e npumensamos meopemy Paneca u meopemy 0 NpONOPYUOHATLHBIX OMPEIKAX
npu peuieHuly 3a0a4;

®  Xapakmepu3o8amov 83AUMHOE PACNOJIOHCEHUE NPAMOU U OKPYIHCHOCIMU, 08YX
OKpYHCHOCMEU.

B noBce1HeBHOM KM3HHU M TIPY U3YYE€HHH APYTHX MPEIMETOB:

®  UCNONBL308aMb OMHOULEHUS Ol peuleHUs 3a0a4, 803HUKAIOWUX 8 PEAlbHOLL
HCUZHU
N3mepeHusi u BLIYUCIEHUS

e Onepuposamsv npeocmagieHusmMu o OluHe, HNIOWAOU, 00BEME KAaK
senuuunamu. Ilpumenams meopemy Illugpazopa, gopmynsr niowaou, obvéma npu



peulenuy MHO20UA208bIX 3a0al, 8 KOMOPbIX He 6ce OaHHble NPeoCmasiiensl 61O, d
mpeoyom 8blYUCIeHUU, ONePUPo8ams 0ojlee WUPOKUM KOIULECTN8OM POpMYL ONUHbL,
niowaou,  06véma,  BLIYUCIAML  XAPAKMEPUCMUKU — KoMmOuHmayuu  ¢hueyp
(OKpyorcHOCMEl U MHO20Y20TbHUKOB) BbIYUCTISIMb PACCMOANHUSL MedcOy ¢hueypamu,
NPUMEHAMb MPUSOHOMempuyecKue Qopmyabl Oni BbIYUCTIEHUU 6 0o/ee CIO0NHCHBIX
CAyuasx, — nNpoeoOUmMv  GbIYUCIEHUs. ~ HA ~ OCHOB8E  DABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCU,

®  1pPOBOOUMb NPOCMbIE BLIUUCTEHUS HA 00BEMHBIX MeNax,

e opmynuposams 3a0auu HA BbIYUCIEHUE ONUH, niowjadeu u o6vEMO8 U
pewams ux. B cooepacanuu ecmo ewé u meopema cunycog u Kocunycos. Jlubo mam
yopams . 160 30ecb 00basumo

B noBceHeBHOM KU3HH M NIPU U3YYE€HHHU APYTHUX NMPeIMETOB:

®  1POBOOUMb BLIYUCTEHUSL HA MECHHOCIU,

® npuMeHsImb YOPMYIbl NPU BLIYUCTEHUSX 8 CMENHCHLIX YUEOHbIX NpeoMemax,
8 OKpYdIcaroueri 0etcmeumelbHoCmu
I'eomeTpuueckue mocrpoeHust

e U3zo06padxcame ceomempuieckue ueypvl no meKCcmosomy u CUMBOTbHOMY
OnUCanuio;

® CB0O0OOHO ONepupo8amv YEePMENCHLIMU UHCMPYMEHMAMU 8 HeCIONCHbIX
CIYuasx,

® GLINOIHAMbL  NOCMPOEHUS.  MPEY2ONbHUKO8,  NPUMEHAMb  OMOeNbHble
Memoobl NOCMPOEHUll UUPKYIeM U JUHEUKOU U Nposooums npocmeuuiue
UCCNIe008aHUsl YUCTA peuleHUl;

® u300padxcams munogvie NI0CKue Queypvl u 0OveMHble meid ¢ HOMOUbIO
npocmetuux KOMNbIOMeEPHbIX UHCIPYMEHNOS.

B noBceHeBHOI KMU3HU M NIPU U3YYE€HHHU APYTHUX MPEIMETOB:

®  GuLINOIHAMb Npocmeluiue NOCMpPOeHUs HA MeCMHOCMU, HeobXooumvle 8
DEeaNbHOU HCUHU

® OYeHUBamb pamepuvl PEalbHbIX 00bEKMOB OKPYHCAIOULe20 MUpa
IIpeoOpa3oBanus

e  Onepuposamov NOHAMUEM OBUNCEHUSL U NPEO0OPA308aAHUL N000OUSL, 8lladenb
npuémamu NOCMpoeHusi uayp ¢ UCHONb308AHUEM OBUNCEHUL U Npeobpa3o6aHull
no0oOUs, NPUMEHSAMb NOJIYYEHHble 3HAHUS U ONblM HNOCMPOEHUU 6 CMENCHbIX
npeomemax u 8 peanibHblX CUMYAYUsx OKPYHCaAroujeco Mupa,

e cmpoumsv ¢uecypy, noOoOHYIO OAHHOU, NONL308AMbCA  CBOUCMBAMU
n0006UsL 0151 060CHOBAHUS CBOUCME Pucyp;

® NpUMEHAMb  CBOUCMBA  OBUJCeHUll Ol NPOG8edeHUs  NpPOoCMeuuux
000CHOBaHULL C8OLICME uyp.

B noBceHeBHO KMU3HU M NIPH U3YYE€HHHU APYTUX MPEIMETOB:

® NPUMEHAMb CBOUCMBA OBUNCEHUL U NPUMEHAMb NO00OUe 0l NOCHPOEHULL
U 8bIYUCTICHUU
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH



e Onepuposamv NOHAMUAMU  8EKMOp, CYMMA, PA3HOCMb  BEKMOPOS,
npouszeedeHue BeKmopa HA  UYUCIO, Y20l MeXHcOy BeKMOpAaMU, CKAJAPHOe
npouseedeHue 6eKmopos, KOOPOUHAMbL HA NIOCKOCIU, KOOPOUHAMbL BEKMOPA,

® GLINOAHAMb  OelCmeusi HAO BeKmopamu  (CloJiceHue,  bluumanue,
VMHOXMCEHUe HA YUCTO0), BbIYUCIAMb CKAIAPHOe Npoussedenue, onpeoeisims 8
NPOCMEUWUX CIYUasnx Y20l MexHcoy 8eKMOpamu, GbINOIHAMb PA3NIoNCeHUe 8eKmopa
Ha cocmagnalowue, NPUMEHAMb NOJLYYeHHble 3HAHUSA 6 (u3uKe, HNOIb308AMbCA
Gopmynon  8blYUCNEHUs  PACCMOAHUS — MexCcOy  MOYKAMU N0 U38ECTNHBIM
KOOpOUHAmMam, UCnOab308amyv YpasHeHus ueyp 0/ peuerus 3a0ay;

® NpUMeHAMb GEeKMOpbl U KOOPOUHAMbL OISl pPeuleHusl 2eoMempuiecKux
3a0auy Ha eblyucienue ONUH, Y2l08.

B noBceHeBHO KNU3HU M TIPU U3YYE€HHHU APYTUX MPEIMETOB:

®  UCNONb308aMb NOHAMUSL 8EKMOPO8 U KOOpOUHam OJisl peuleHus 3a0ad no
Quzuke, ceocpaguu u Opyeum yuebHvim npeomemam
Hcropuss maTeMaTUKH

e Xapaxmepuzoeamv 6KIAO BbIOAIOWUXCS MAMEMAMUKO8 6 pa3sumue
MamemMamury U UHbLX HAYYHLIX obnacmetl;

® NOHUMAMb PObL Mamemamuky 6 pazeumuu Poccuu
MeToabl MAaTEMaTHKH

e Ucnonv3ys uzyyeHuvie Memoowl, Npo8oOUMs 00KA3aMeNbCME0, 8bINOIHAMb
onposepaicenue;

e Buwibupamv u3yueHHvle MemoObl U UX KOMOUHAyuu Ol peuleHusl
MamemamuyecKux 3a0a4;

®  UCNONb308aMb MamemamuiecKue 3Hanus 0Jisl ONUCAHUS 3aKOHOMEPHOCell
8 OKpydfcarowel 0elcmeumeIbHOCMuU U NPOU3BEOEeHUSX UCKYCCMEA,

® npumeHsImb npocmetiuiue npocpammmubie cpedcmaa u
INEKMPOHHO-KOMMYHUKAYUOHHBIE CUCTNEMbL NPU PEUeHUU MAMeMAMUYecKux 3a0ay.



Conep:kanue yueOHOro npeamera

«Marematuka» B 5 — 6 ki1accax
HartypanbHble 4uc/Ia U HYJIb
HaTtypaJjbHblil psijJ YMCeJ U ero CBOMCTBA
HartypanbHoe 4iciio, MHOXKECTBO HATYpalIbHBIX YUCENI U €r0 CBOMCTBA, U300pakeHHE
HaTypaJbHbIX YHCEJ TOYKAMM Ha YHUCIOBOW mnpsiMou. lcronp30BaHHE CBOWCTB
HAaTypaJIbHbIX YHCEII IPU PEIICHUHU 3a1a4.
3anuch U YTeHHEe HATYPATbHBIX YHCE]
Pazanume Mexmy mmdpoit m yuciaom. Ilo3uimoHHas 3aluch HATypPaJIbHOTO YHCIIA,
MIOMECTHOE 3HAaueHHUE IUMPHI, pa3psAabl W KIACCHI, COOTHOIICHUE MEXKIY IBYMS
COCEJIHUMU Pa3psAHBIMHA €AUHULIAMH, YTCHUE U 3AIUCh HATYPAJIbHBIX YHCEIL.
OxkpyrJ/ieHne HATYPaJIbHbIX YHCeJI
Heo6xonumocts okpyrienus. [IpaBuio okpyriieHUsl HaTypabHBIX YUCET.
CpaBHeHMe HATYPAJIBHBIX YK e, CPaBHEHHE ¢ YUCcaIoM ()
[ToHsiTHe O CpaBHEHUM YHCEN, CPABHEHUE HATYPAJIbHBIX YUCEIN JPYT C JPYIOM U C
HYJIEM, MaTeMaTUYEeCKast 3aIIUCh CPABHEHUH, CTIOCOOBI CPAaBHEHUS YUCEN.
JledcTBHSA C HATYPAJIbHBIMHU YUCJIAMHA
CiioxeHre ¥ BBIYUTAHUE, KOMIIOHEHTHI CII0KEHUSI U BBIYUTAHUS, CBA3b MEXKIY HUMU,
HaX0XJICHUE CYMMBbl U Pa3HOCTH, U3MEHECHHE CYMMBbI M Pa3HOCTU NPU U3MECHEHUHU
KOMIIOHEHTOB CJIOKEHHUS U BBIYUTAHUS.
YMHOXKEHHE U JCNEHNUE, KOMIOHEHTBl YMHOXEHUS U JCJICHUS, CBA3b MEXK]y HUMH,
YMHOXKCHHE W CIIO)KCHHE B CTOJIOMK, JEJICHHE YTOJIKOM, MPOBEpPKa pe3yibTaTa C
MOMOIIBIO MPUKUIKH U OOPATHOTO JEHUCTBUSI.
[lepemecTUTENbHBIA KW COYETATEIBHBIA 3aKOHBI CIOKEHUS U  YMHOXEHUS,
pacrpeeuTeIbHbI 3aKOH YMHOXKEHHS OTHOCHUTEJIBHO CIIOKEHUS, 000CHO8AHUE
A20PUMMOB BLINOJIHEHUS APUPMEMULECKUX OeUCBUI.
CreneHb ¢ HATYPAJbHBIM MOKa3aTeJIeM
3anuch 4YWClIa B BUIE CYMMBI DPa3psAIHBIX CJIAraéMbIX, MOPSAOK BBINOJHEHHS
JNEUCTBUI B  BBIPAXKEHUAX, COJEPKAIIUX CTENEHb, BBIYUCICHUE 3HAYEHUU
BBIPaKEHUM, COAECPIKAIINX CTEIICHb.
YucaoBble BHIPpAKEHUS
HucnoBoe BhIpaXEHUE U €r0 3HAYECHUE, MTOPSIOK BBITIOJIHEHUS JICUCTBUM.
JlesieHue ¢ oCcTATKOM
JleneHue ¢ OCTaTKOM Ha MHOXECTBE HATYypalbHBIX YHUCEI, CBOUCMBA OeleHUsl C
ocmamxom. [IpakTrndeckue 3a1a4uu Ha JEICHUE C OCTATKOM.
CBoiicTBA U NPU3HAKH JACJIUMOCTH
CBOICTBO J€IUMOCTH CYMMBI (pa3HOCTH) Ha uKcio. [IpusHaku aenumocTu Ha 2, 3, 5,
9, 10./Ipusnaxu oenumocmu na 4, 6, 8, 11. /loxazamenbcmeo npuzHakos 0eiumocmu.
Pemenue npakTudyeckux 3aj1ad ¢ NPUMEHEHUEM TPU3HAKOB JEJIUMOCTH.
Pa3Jio:keHne ync/ia Ha MPOCTbIe MHOKHUTEIH
[IpocTthie u cocTaBHBIC YUCIHA, peutemo Ipamocena.
PaznmoxeHne HaTypaJbHOIO 4YHMCIIa HAa MHOXHWTEIM, PA3JIOKEHUE HaA IMPOCTHIE
MHOXHUTENU. Konruuecmeo Oenumenei UYucia, aieopumm pasiodCceHUus 4Yucia Ha
npoCmble MHONCUMENU, OCHOBHASL MeopeMa apu@memuKu.



AuredpanvecKkue BbIPaKEeHUA

Ucnionp3zoBanne OykB g O0O3HAUCHUS  YHUCEN, BBIUMCICHUE 3HAYCHUS
anreOpandeckoro BBIPAXKCHHS, MPUMEHEHHUE aNreOpandecKuX BBIPAKCHUHA IS
3alUCU CBOMCTB apudMeTHYecKux AeHCTBHM, NpeoOpa3oBaHUE alreOpanvyecKux
BBIPAKCHUMU.

Jdenuresn u KpaTHbIe

JlenuTens U ero CBOMCTBa, OOIIWIA IeTUTENb IBYX 0oJiee yrces, HauOOIbIIUi 00U
JeIUTENb, B3aUMHO MPOCTHIC YMCIIa, HAXOXKJICHUE HANOOJBIIEro OOIIEero JeTUTelIs.
Kpatnoe u ero cBoiicTBa, o0liee KpaTHOe ABYX U OoJiee YMCesl, HauMeHblee odIiee
KpaTHOE, CIIOCOObI HAXO0XKACHUSI HAUMEHBIIEro 00Iero KPaTHOTO.

Apoodu

OObIKHOBEHHBIE IPO0OH

Hons, dacth, apoObHOE uYmcio, ApoOb. [[poOHOe 4uCIO Kak pe3yibTaT JeieHHS.
[IpaBunbHBIC ¥ HETIPABWIBHBIE APOOH, CMEIIaHHAs IPO0h (CMEIIaHHOE YHUCIIO).
3anuch HATypajJbHOrO 4YHCIa B BHAE JApoOM C 3aJlaHHBIM 3HAMEHATEJEM,
npeoOpa3oBaHUe CMEIIAHHOM JpOoOH B HEMPABWIBHYIO IpO0b U HA0OOPOT.
[TpuBenenue apobdeii k oOieMy 3HaMeHarelno. CpaBHEHHE 0OBIKHOBEHHBIX APOOEH.
CrnoxeHve W BbIUMTaHUE OOBIKHOBEHHBIX JpoOei. YMHOXEHHE U JICJICHUE
O0OBIKHOBEHHBIX JAPOOEH.

Apudmernueckue AEHCTBHS CO CMEIIaHHBIMU JPOOSMHU.

Apudmernueckue 1eUCTBUS C TPOOHBIMU YHCIAMHU.

Cnocobvl  payuonanuzayuu GwvIYUCIEHUU U UX NPUMEHeHue Nnpu EblNOJHeHUU
oeticmauii.

HecaTuunbie 1poOH

[enas u qpoOHas yacTu necaTuaHoi Apoou. [IpeodbpasoBaHue AECATUUHBIX APOOEii B
oObIkHOBeHHBIE. CpaBHEHHE NECATHYHBIX ApoOeit. CroXeHWe U BbIYUTAHHE
JNECITUYHBIX JpoOeit. OKpyriaeHUe IECITUYHBIX IpoOeh. YMHOXKEHHE U JCICHUE
JIECITUYHBIX ApoOei. [Ipeobpazosanue o00bIKHOBEeHHbIX Opobel 6 OecsamuyHbvle
opoou. Koneunvle u beckoneunvie oecsimuynvie Opoou.

OTHOLIEeHHE IBYX YHCEJI

Macmtad Ha mnaHe u kapte. [Iponopuuu. CBoicTBa Nponopuuil, NpUMEHEHHUE
MPOTIOPIIUIA U OTHOIIEHUN MPU PEIICHUHN 3aa4.

Cpennee apudmeTnieckoe qucel

Cpennee apudmernyeckoe nByx uuceln. M3o0paxenue cpeaHero apupmMeTuyecKoro
JBYX YHMCEJl Ha YUCIOBOM IpsAMOW. PemieHune nmpakTudeckux 3azad ¢ NPUMEHEHUEM
cpennero apudmernueckoro. Cpeonee apupmemuyeckoe HeCKOIbKUX YUCEL.
ITpoueHTHI

[Tonsite mporieHTa. BhIYmciieHne MPOIEHTOB OT YHCIA W YHCIA MO0 HW3BECTHOMY
IOpOILICHTY, BbIpAKEHUWE OTHOIICHHS B TMpolEeHTax. PemieHue HECIOKHBIX
MPaKTUYECKUX 33/1a4 C MPOI[CHTAMH.

JAunarpammbl

CronbuaTeie ¥  KpyroBble  auarpammbl.  M3pneduenwe  uHpopmanuu  u3
nuarpamm. Mzoopadsicenue ouazpamm no 4uciosbimM OAHHbIM.

PanuoHanbHbIe YKcaa

IHono:xxuTENbHBIE U OTPUIIATEIbHbIE YHCJIA



N3o0pakenne 4ucen Ha YUCIOBOW (KOOpAMHATHOM) mpsmon. CpaBHEHHE YHCET.
Moayne uymucna, reoMeTpuyecKas HWHTEpPOpETaluss MOAYJs uucia. JlelcTBus c
MOJIOKUTEIIbHBIMU M OTPULIATEIIbHBIMU YU CIIaMU. MHOXKECTBO IEIbIX YUCET.
IlonsitTue 0 panuoHAIBLHOM uMce. [lepguunoe npedcmasnenue 0 MHOMNCECMBE
payuoHanbHulx yuce. JIeUCTBUs ¢ palluOHAJIbHBIMUA YUCIAMU.

Pemienune TekCToBbIX 32124

EnvHunbl M3MepeHMid: JUIMHBI, TUIOIMIAaAH, 0O0bEMa, MacChl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXJYy €IUHUIAMU HU3MEPEHUS KaXJI0W BEIMYMHBI. 3aBUCHUMOCTH
MEXy BEJIIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSIHUE; MPOU3BOAUTEIBLHOCTD, BpEMS,
paboTa; 1eHa, KOJIUYEeCTBO, CTOMMOCTb.

3anaum Ha Bce apupMeTHUECKHE TeHCTBUS

Pemenne TekcTOBBIX 3amau apuMeTHYecKuM crocoOom. Mcrnons3oBanue Talmuil,
CXEM, YepTEkKEM, IPYyTUX CPEJCTB MPEJICTABICHUS JAaHHBIX MPHU PELICHUH 33a4H.
3anaum Ha ABMKEeHHE, PA00Ty M MOKYNKH

Peliennie HECI0XKHBIX 3a/lad HA JIBUKEHUE B MPOTHUBOIOJIOKHBIX HAMpPABICHUSX, B
OJIHOM HaNpaBJIE€HUHU, JBUKEHHUE MO PEKEe MO TEYEHUIO U MPOTUB TeueHUs. Pelienue
3a7a4 Ha COBMECTHYIO paboTy. IIpuMmenenne apoOeit mpu perieHnu 3aaaq.

3aga4ym HA YaCTH, 101U, IPOLEHTHI

Pemenue 3a1a4 Ha HAXOXKJEHUE YaCTH YMCIIa M YUCa MO0 €ro yacTu. Pemenue 3amay
Ha MPOIIEHTHI U 10Ju. [IpuMeHeHne mponopiuii npu penieHuu 3aaad.

Jlornueckue 3agauun

Pelienne HeCIOXKHBIX JIOTMUECKHUX 3a/ad. Pewenue no2uueckux 3a0ay ¢ nOMOwbo
epaghos, mabauy.

OcHoBHBbIE MeTOJbl PpelleHUs] TEKCTOBBIX 3aaau: apupMETHYECKUl, mepedop
BApUAHTOB.

Harasinnas reomerpust

durypsl B OKpyXkawiiem wmupe. Harnsgaeie mnpenacraBienus o ¢Qurypax Ha
MJIOCKOCTHU: TpsiMasi, OTPE30K, Jy4, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTD,
Kpyr.  UeThIpeXyrojibHUK, NOPSIMOYTOJBHUK,  KBajpaT. TpeyrojabHUK, GUObL
mpeyeonvHukos.  Ilpasunvnvie  muozoyeonvHuku.  M300pakeHHe  OCHOBHBIX
reoMeTpudeckux  Quryp. Bzaumuoe — pacnonoxcerHue  08yX — HPAMbBIX, 08X
OKpPYICHOCmElU, NpAMOU U OKpydscHocmu. JIinHa oOTpe3Kka, JomMaHOW. EauHUIEI
u3MepeHus InHbl. [loctpoenne otpeska 3amanHoON JuiHbL. Buasl yrios. ['pagycHas
Mepa yria. 3mepeHne U nocTpoeHue yIiloB ¢ MOMOUIBIO TPAHCTIOPTHPA.

[lepumerp mHoroyrosnbHuKa. [loHsTHe momanu QUrypsl; €IUHUIIBI W3MEPECHHUS
wiomaau. [lmomane mnpsMOyroibHHMKA, KBajapaTta. I[IpuOmmkeHHOe HW3MepeHue
wiomaan Guryp Ha Kietdaroit Oymare. Pasrosenuxue gueypul.

Harmsimapie mpeacTaBiaeHus 0 MPOCTPAHCTBEHHBIX (GUTypax: KyO, mapaienenune,
npu3Ma, mupamuaa, map, cgepa, Konyc, mumHap. M300paxxeHne mpocTpaHCTBEHHBIX
buryp. Ipumepol ceyeHull. Mnoeoepannuxu. IIpasunvnvie
MHo2oepannuky. IIpumepsl pa3BepTOK MHOTOTPAHHUKOB, IUJIMH]IPA U KOHYCA.
[Tonarue oOwvema; eauHuilbl o0bema. OObEM NPSIMOYTOJILHOTO Mapajiesienunea,
KyoOa.

[Tousatue o paBeHcTBe Quryp. lleHTpanbHas, OceBasi W 3epKaIbHAs CAMMETPHUHU.
N3o00pakeHre CUMMETPUYHBIX (UTYD.



Pemmenne mpakTuyeckux 3ajad ¢ MPUMEHEHUEM MPOCTEHIINX CBOKUCTB (Uryp.
HUcTropust MaTeMaTUKH

Tossnenue yugp, 6yks, uepoenugos 6 npoyecce cuéma u pacnpeoeieHus NpoOYKmos
Ha /{peenem bnuowcnem Bocmoke. Cesazb ¢ Heonumuueckou pesonroyuei.

Poorcoenue wecmuoecamepuunoii cucmemvl cuucnenus. llosenenue Oecsamuunoi
3anucu yucei.

Poowcoenue u pazeumue apugpmemuxu namypanouwvix uucen. HOK, HOI, npocmuwie
yucna. Pewemo Spamocgena.

llosenenue nyna u ompuyamenbHvix Yucen 8 mamemamuxe opegHocmu. Ponb
Juogpanma. Iouemy (-1) (-1)=1

llpobu 6 Basunone, Ecunme, Pume. Omkpoimue Oecsimuunvix opodei. CmapurHble
cucmemsl mep. /lecamuunvle Opoou u mempudeckas cucmema mep. JI. Masnuyxkutl.

«Adaredpa» B 7-9 kiaccax
Yucaa
PanuonanbHbIe YUC/Ia
MHO»XeCcTBO pauuoHaidbHbIX yncesl. CpaBHEHUE pallMOHANIBHBIX 4yucen. [lelcTBus c
palMOHAIIBHBIMU  YuCIaMu. [IpedcmasieHue payuoHaibHo20 YUCIA OeCAMUYHOU
0pobbIo.
HppauuonajabHbie YUCIa
[TonsiTne wWppaMoHATbHOTO uYwWcia. Pacrmo3HaBaHWE WPPANMOHATBHBIX —YHCET.
[Tpumepsr mokazatenscTB B anreOpe. HMppamwonamsHOCTh uucia. [lpumenenue B
reometpun. CpasHenue uppayuonanvHulx uucen. Mmnoowcecmeo OeucmeumenbHbix
yucei.
ToxkaecTBeHHBbIE MPEOOPaA3OBAHUST
YucsoBble 1 0YyKBEHHbIE BbIPasKeHHS
Broipaxkenne c¢ mnepeMeHHOM. 3HaueHHe BbIpakeHus. lloncraHoBKa BBIpaKEHUM
BMECTO NIEPEMEHHBIX.
[eable BbIpaKeHUst
Cremnenb ¢ HaTypaJIbHBIM MOKa3aTeseM U e€ cBoicTBa. [IpeoOpa3zoBanus BeIpaKeHHI,
coJIep KaIluX CTENEHU C HATYPaTbHBIM ITOKA3aTEIEM.
OpnHounen, mMHorousieH. J[eMCTBUS C OMHOWICHAMH W MHOTOYJICHAMU (CIIOKCHHE,
BEIUMTAHWE, YyMHOXEHHE). @DOpMyJbl COKPAIEHHOTO YMHOXCHHS: Pa3HOCTb
KBaJIpaTOB, KBAaapaT CyMMbI U pa3HOCTH. Pa3noxxeHne MHOrowieHa Ha MHOXHUTEIIH:
BbIHECEHUE OOILIEro MHOXHUTENSI 3a CKOOKH, 2pYnnupoexda, npumeHeHue ¢opmyn
COKpawjénno2o ymuooicenus. Keaopammuwiii mpéxuneH, pasnoxcenue Keaopamuo2o
MpEXUIena Ha MHONCUMEIU.
JApoOHo-paniuoHa/bHbIE BHIPAKEHUS
Crenenb ¢ nenbiM nokasateneM. [IpeoOpa3zoBaHue ApOOHO-TUHEHHBIX BBIPAKEHUIM:
CIIOKEHHME, YMHOXXEHHUE, NeleHue. Areebpauvecxkas 0poobw. [lonycmumvle 3HAYEHUS.
nepemMeHHblX 8 OPOOHO-payUoOHAIbHLIX ebipadxcenusx. CokpaweHue aneedopauiecKux
opooeii. [Ipusedenue ancebpauueckux opooeti k obuemy 3Hamenamenio. /leticmeaus ¢
aneedpauveckumu  OpobsaMuU.  ClOdCeHUe, Bblyumanue, YMHOJCEeHUe, OeleHue,
8036e0eHuUe 6 CmeneHb.



IIpeobpa3zosanue vipasiceHuli, coOepAHcAUUX 3HAK MOOYIA.

KBaaparHbie KOpHH

ApubdmMernuecknii KBaapaTHbIN KopeHb. [IpeoOpazoBanne BeIpaKeHUHN, COACPIKAITUX
KBaJ[paTHbIE KOPHU: YMHOXXEHHUE, JCIICHUE, BHIHECEHHE MHOXMTEINSI HM3-10J 3HaKa
KOPHSI, BHECEHUEe MHOMCUMENS NOO 3HAK KOPHSL.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHcTBO. CBONCTBA YHUCIIOBBIX PABEHCTB. PABEHCTBO C IEPEMEHHOM.
YpaBHeHus

[lonsitue ypaBHEHUS UM KOpHS ypaBHEeHUs. [IpeocmasneHue o0 pasHOCUTILHOCMU
ypasuenuti. Obnacms onpedeneHus ypagHeHus (0061acms OONYCMUMbBIX 3HAYEHULL
NnepemMeHHOl).

JIuHeiiHOe ypaBHEHUE U er0 KOPHH

Pemienue nuHeNHBIX ypaBHEHUU. Jluneunoe ypasnenue ¢ napamempom. Koruuecmeo
KOpHeu JTUHEeUH020 ypasHeHus. Peuwenue TuHetnbix ypagHeHull ¢ napamempom.
KBagpaTtHoe ypaBHeHNe U €r0 KOPHU

KBanpatueie ypaBHeHus. Henosnble KkBajpaTHble ypaBHEHHS. J[MCKpUMHHAHT
KBagpaTHOro ypaBHeHus. dopmyrna kopHed KBaapaTHOTO ypaBHEHUs. Teopema
Buema.  Teopema,  obpamnas  meopeme  Buema. PemeHue  KBaJIpaTHBIX
YpaBHEHMI: UCTIONB30BaHUE (OPMYJBI JUIsl HAXOXJCHHUS KOpHEH, epaguueckuii
Memoo peuieHusl, pa3iodceHue Ha MHOMICUmenu, noobop KopHel ¢ UCHOIb308AHUEM
meopemvl Buema. Konuuecmeo kopheti k6a0pamuozo ypagHeHus 8 3a8UCUMOCU Om
e20 Ouckpumunanma. buxeadpammuvie ypasHenus. Ypaeuwenus, ceooumvie K
JIUHeUHbIM U KeaopamHuvim. Keaopammuvle ypaguenus ¢ napamempom.
/{po0HoO-paniuoHAIbLHbIE YPABHEHUS

Pemenune MTPOCTEUIIINX TPOOHO-TUHEHHBIX ypaBHeHU. Pewenue
OpPOOHO-PAYUOHATILHBIX YPAGHEHUII.

Memoowvl pewenus ypagnenuii: mMemoovbl pPAGHOCUIbHLIX NPeobpa306aHull, Memoo
3aMeHbl nepemenHoll, epaguueckuti memoo. Hcnonvzosarnue ceoticme (hyHkyuil npu
pewieHuu ypagHeHuu.

IIpocmeniuue uppayuonanvuvie ypasnenus éuda (fix) =a, [fix]= /g(x)

Vpasnenus euoa X "=a. Vpaenenus 6 yenvix uucnax.

Cucrembl ypaBHeHHH

YpaBHeHHME C¢ JABYMsS IepeMEHHbIMU. JIMHeWHOE ypaBHEHHME C  JIByMs
nepeMeHHbIMU. [Ipsamas Kak epaguueckas uHmepnpemayus TUHEUH020 YPAGHEeHUs C
08YMs NepeMeHHbIMU.

[TonsiTre cucrtemsl ypaBHEeHHUH. PellieHue cucTeMbl ypaBHEHHUM.

Metonbl pelieHust CHUCTEM JIMHENHBIX YpaBHEHUI Cc IBYMS
NEPEMEHHBIMU: epaghuuecKuti Memoo, Memoo CLOHCeHUs, METO]I TTOJICTAHOBKH.
Cucmemul TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencrBa

UucnoBeie  HepaBeHcTBA.  (CBOMCTBA  YHMCIOBBIX  HepaBeHCTB.  lIpoBepka
CIIPaBEIJIMBOCTH HEPABEHCTB MPH 33JaHHBIX 3HAYCHUSIX IEPEMEHHBIX.



HepaBenctBo ¢ mnepemenHoil. Crtporme u HecTporue HepaBeHcTBa. Obnacmo
onpeodeneHus Hepagencmaa (0061acmob OONYCIMUMBIX 3HAYEHUL NePEMEHHOLL).
Pemenne TMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u eco pewenus. Pewienue Ke8aopamHvlx HEpaAGeHCME:
UCNONIL308AHUE CBOUCME U 2pAPUKA K8AOPAMUYHOU (DYHKYUU, MemoO UHMEPEANO8.
3anuce pewenus K6aOpamuo20 HepageHcmaa.

Pewenue yenvix u OpobHo-payuonanbHulX HEPAGeHCme MenmoooM UHMEPBATLO8.
CucremMbl HEpABECHCTB

CucTteMbl HEPaBEHCTB C OJHOW MEPEMEHHON. PeleHne cucTeM HEPaBEHCTB C OJHOM

MIEPEMEHHOM: JUHEHWHBIX, keadpamuulx. 300paxeHue pelIeHus CUCTEMBI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM. 3aMuCh PEIICHUS CUCTEMbl HEPABEHCTB.
DOyHKIUHA

IonsiTHe PyHKUIUMH

JlekapTOBBI KOOpPAMHATBL HAa IUIOCKOCTH. {OOpPMUPOBAHUE NPEACTABICHUN O
METaNnpeIMETHOM  TOHSATUM  «KOOpJAWHATB». CrnocoObl 3afaHus  (PYHKIIMIL:
aHanuTU4YeCKul, rpadudeckuii, Tabnuunbid. ['paduk ynkuuu. [Ipumeps! GyHKIUH,
[OJIy4aeMbIX B IIPOLIECCE HCCIEAOBAHUS PA3IMYHbIX PEAJbHBIX MPOLIECCOB H
pemieHuss 3adad. 3HauyeHue ¢yHKuMM B Touke. CBoiicTBa (yHKIMH: 001acTh
OMpeaeNeHusl, MHOXXECTBO 3HAYEHUM, HYJIH, MPOMEKYTKH 3HAKOMOCTOSHCTBA,
YEMHOCMb/HEYEMHOCMb, TIPOMEXYTKH BO3pacTaHusi U yObIBaHUS, HauOoJibllee U
HauMeHblee 3HaueHus. MccnenoBanue QyHKIuU 1o e€ rpaduky.

lIpeocmasnenue 06 acumnmomax.

Henpepuvisnocms gpynxyuu. Kycouno sadannvle yHxyuu.

JIluneitnas pyHkuus

CpoiictBa u Tpaduk NUHEHHONW GYHKIMH. YTIOBOH KOI(POUIIUEHT MPSIMOM.
Pacnonoxxenue rpaduka nuHEWHONW (YHKIMM B 3aBUCUMOCTH OT €€ YTJIOBOTO
kodhdunmenTa u cBobomHOTO wWieHa Haxooicoerue KoOdIDDuUYUeHMO8 TUHEUHOU
@YHKYUU no 3A0AHHLIM YCIAOBUAM. HNPOXONHCOEHUEe NPAMOU uepe3 08e MOUKU C
3A0AHHBIMU  KOOPOUHAMAMU, NPOXOHCOEeHUe NPAMOU Yepe3 OAHHYIO MOYKY U
napanieibHou OAHHOU NPSMOU.

KBagparuunas gpyHkuus

CroiictBa u rpaduk KBajapaTuuyHOW (yHKUMH (napadoina). [locmpoenue epagura
KeaopamuuyHou  @yukyuu no moukam. HaxoxaeHue Hysled  KBaapaTUUHOM
byHKIUU, MHOJCECMBA 3HaueHutl, NPOMEHCYMKOB 3HAKONOCMOAHCMEA,
NPOMENCYMKO8 MOHOMOHHOCHIU.

OOpaTHasi NPONOPIHOHAIBLHOCTH

CaoiicTBa QpyHKIIMM y=k. [unepbomna. y= Kk/X.
X

I'pagpuxu pynkyuir. [lpeoopasosanue epaguxa @ynxyuu y=f(x) ona nocmpoenus
epaghuxos hynkyutl 6uoa

I'pagpuxu pynxyuii , , ,

IMocsienoBaTe ILHOCTH M IPOTPECCUH

YucnoBass mocnenoBaTeabHOCTh. [IpuMepbl  YHCIOBBIX  MOCIEAOBATEIBHOCTEM.
beckoHneunbple mocienoBaTeIbHOCTH. ApudMeTHIECKass Mporpeccus U e€ CBOMCTBA.



I'eomerpuyeckas mporpeccus. Qopmyna obujeco uieHa u CyMMbl N NEPBLIX UIeHOB
apugmemuueckol u eeomempuueckol npoepeccuu. Cxooawascs ceomempuieckas
npocpeccusi.

Penienne TeKCTOBBIX 3a/1a4

3agaun Ha Bce apu(pMeTHUYECKHE TeHCTBUA

Pemenne TekcTOBBIX 3aau apudmeTHdeckuMm crocoOoM. Mcnonb3oBaHue TaOull,
CXEM, YePTEKEH, IPYyTUX CPEJICTB NMPEICTABICHUS JAaHHBIX MPU PEIICHUH 3aja4u.
3agayu Ha ABHKEeHHE, PA00TYy M MOKYNKHU

AHalIU3 BO3MOXXHBIX CHUTYyallUi B3aMMHOTO pPACIOJIOXKEHUS OOBEKTOB MPU HX
JBIDKEHUH, COOTHOIIEHUS 00BEMOB BBITTOJHIAEMBIX PA0OT MPU COBMECTHOM pabdoTe.
3amaum HA YaCTH, 101U, MPOLEHTHI

Pemienne 3aga4 Ha HAXOXKJEHUE YaCTH YMCIIA M YUCJa [0 €ro 4yacTu. Pemenue 3amay
Ha MPOIEHTHI U 107u. [IpuMeHeHune nponopuuii npyu peuieHuy 3aaay.

Jloruueckue 3a1a4u

Pemenue nmormueckux 3amad. Peuwienue noeuueckux 3aoauw ¢ nomowwio epaghos,
maoauy.

OcHoBHbBIE METObI penleHust TEKCTOBBIX 3aga4: apudMETUIECKUI,
anreOpanueckuii, mepedop BapuaHTOB. [lepsuunble npeocmasieHus o Opy2ux
Memooax peuieHus 3a0ay (ceomempuseckue u epaguyeckue memoowl).

CraTtucTuka U Teopusi BeposiTHOCTEl

Crarucruka

Tabnmuunoe u rpadudeckoe NPEACTaBICHUE JaHHBIX, CTOJIOYAThIE W KPYTOBBIC
auarpaMMbl, TpaduKd, NPUMEHEHHWE JauarpaMm W TrpaduKOB IS  OINKCAHUS
3aBUCUMOCTEH peajbHBIX BETUYHMH, U3BJICUCHUE UH(POPMAIIUK U3 TAOJHII, TUATPaMM
u rpadukoB. OmnucarenbHbIE CTATUCTUYECKUE IIOKA3aTENM YHUCIOBBIX HAOOPOB:
cpenHee apudmeTHdecKoe, Meouana, HauboIbIIee U HAUMEHbBIIIEEe 3HaYeHUsI. Mepsl
paccenBaHus: pa3Max, OUCHEepPCUsl U CIMAHOAPMHOe OMKIOHEHUe.

Cny4yaliHass U3BMEHYMBOCTb. MI3MEHUHMBOCTh NMPU U3MEPEHUSIX. Pewarowue npasuia.
3akoHomepHOCmMU 8 USMEHUUBLIX BETUYUHAX.

Ciy4aiiHbie COOBITHS

CrnyyaiiHble ONBITHI (3KCTIEPUMEHTHI ), DJIEMEHTAPHBIE CITydyalHble COOBITHS (MCXOIbI).
BepositHocT snemeHTapHbIX coObITUM. COOBITHS B CIyYalHBIX JKCIIEPUMEHTaX M
0JIarONpUSATCTBYIONTHE dJIEMEHTapHbIE COOBITUSI. BEepOATHOCTH ClTydyaliHBIX COOBITHH.
OnpITel ¢  PaBHOBO3MOXHBIMH ~ dJIEMEHTapHBIMH  cOOBITHsIMU.  Kitaccudeckue
BEPOSITHOCTHBIE OTMBITHI C HCIIOJIb30BAHUEM MOHET, KyOUKOB. [Ipedcmasnenue
coovimuii ¢ nomowppro  ouazpamm  Jinepa. Ilpomusononodichvie  cobvimus,
00veouHeHue u nepeceuenue coObImuil. IIpasuno COHCEHUS
seposmuocmeti. Ciyuatinoiii.  6vl00p. IIpedcmasnenue sKcnepumenma 6 8uoe
oepesa. Hezagucumvie cobvimus. Ymuoowcenue eeposimiocmeii  He3A8UCUMDBLX
coovimuii. [locnedosamenvHvie nezasucumvle ucnoimanus. llpencraBieHue o
HE3aBUCHUMBIX COOBITHUSIX B )KU3HH.

Inemenmvt KOMOUHAMOPUKU

lIpasuno ymmuoowcenus, nepecmanosxu, Gaxmopuan uucia. Couemanus u YUCLO
couemanuil. Popmyna wucna covemanuti. Tpeyeonvuux Iackansa. Onvimol ¢ 60abwUM
YUCTIOM PABHOBOIMONCHBIX INEMEHMAPHbIX coOblmull. Bviuucienue seposmuocmeti 8



ONbIMAX ¢ NPUMeHeHuem KoMouHamopuwix ¢popmyn. Ucnvimanus bepuyniu. Ycnex u
Heyoaua. Beposmuocmu cobvimuii 6 cepuu ucnvimanuti bepruynnu.

Crnyuaiinvie geiuyuunbl

3HakomMcmeo co CAYHAUHbIMU BETUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEmHbIX
cayuainsix eenudun. Pacnpeoenenue eeposmuocmeii. Mamemamuueckoe odircuoanue.
Ceoticmea mamemamuyeckoeo odcuoanusi. llowsmue o 3axoHe OONLUWUX HUCEL.
Hzmepenue eeposmuocmeil. Illpumenenue 3aKoHa OONbWUX HUCE 8 COYUOLOUU,
CMpaxo8anuu, 6 30pPABOOXPAHEHUU, obecneyeHuu O0e30NacCHOCMU HACENeHUs 8
UPe38bIYAUHBIX CUMYAYUSIX.

«I'eomerpus» B 7 — 9 kinaccax

I'eomerpuueckue Gpurypsol

@Durypsl B reOMeTPUHU U B OKPY KalolleM MHUpe

I'eomerpuueckas ¢urypa. dopMupoBaHue mpeACTaBICHUM O MeTanpeaMETHOM
MOHSATUU «DUTYpay.

Touka, TUHMS, OTPE30K, MIpsIMasi, Jyd, JIOMaHasi, INIOCKOCTh, YToJl, OUCCEKTpHUca yria
Y €€ CBOMCTBA, BUJIbI YIJIOB, MHOT'OYTOJIbHUKH, KPYT.

OceBass cummeTpusi  reoMmerpuueckux  ¢uryp. lleHTpanpHas  cuMMeTpus
Tr€OMETPUUYECKUX (QUTYP.

MHOroyrojibsHuKu

MHOroyToJIbHUK, €ro 3JE€MEHThl M €ro CBOWCTBAa. Pacrio3HaBaHue HEKOTOPBIX
MHOTOYTOJIBHUKOB. Bblnykivie u HegulinykKivle MHO20y201bHuKky. IlpaBunbHbIE
MHOTOYTOJIbHUKH.

Tpeyronsuuku. BeicoTa, meamaHa, OUCCEKTpHca, CPEIHSS JIMHUS TPEYrojbHUKA.
PaBHOOEIpeHHBIN TPEYroNbHUK, €r0 CBOMCTBA M IpU3HAKW. PaBHOCTOPOHHUM
TpeyroyiibHUK. [IpsIMOYTONBHBIN, OCTPOYTOJbHBIM, TYHOYTOJbHBIM TPEYTOJbHUKH.
Buemrnue yrisl TpeyrosibHuKa. HepaBeHCTBO TpeyroyibHUKA.

Ueteipéxyronbauku. [lapannenorpamMmm, poM0O, IpsSMOYTOJBHUK, KBaJpaT, Tparneius,
paBHOOenpeHHass Tpareuus. CBoWcTBa M TIPU3HAKM Tapajuiesiorpamma, pomoa,
MPSAMOYTOJIbHUKA, KBAIpaTa.

OKpy:KHOCTB, KPYT

HNx »neMeHTBI W CBOMCTBA; LEHTPAJIbHBIC W BIHCaHHBbIE yIibl. KacartenbHas u
cexyujas K OKpPY>KHOCTH, UX ceoucmea. BIMCaHHbIE U ONHUCAHHBIE OKPYXXHOCTH IS
TPEYTOJIbHUKOB, YeMblpEXY20NbHUKO8, NPABUTILHBIX MHO20Y201bHUKOS.
I'eomeTpuyeckue Gurypnl B NpocTpaHcTBe (00bEMHBIE TeJ1A)

Mnuocoepannuk u e2o snemenmol. Hazeanus MHo2oepanHuKo8 ¢ pasuvimM NOJA0HCEHUEM
u KOIUYeCcmeom epaneu. llepBruunbie MPEICTABICHUS 0 UpaMHUJeE,
napauienenunene, npusme, cdepe, mape, UAIUHIPE, KOHYyCe, MX DJEeMEHTax H
IIPOCTEUILINX CBOMCTBAX.

OTHoO1IEHUS

PaBencrBo ¢uryp

CaolicTBa paBHBIX TPEYTOJILHUKOB. [[pu3HaKku paBeHCTBA TPEYTOJIbHUKOB.
IMapa/uteabHOCTH NPAMBIX



[Ipu3Haku ¥ CBOMCTBAa MapaUIeIbHBIX NPSIMBIX. AKcuoma  napaniierbHocmu
Eesxnuoa. Teopema @aneca.

IepnenauxkyasipHbie NpsiMble

[Ipsmon yron. Ilepnenaukynsp k npsimou. Haknonnas, mpoekiusa. CepeauHHbIN
NEepPHEeHAUKYJIAp K 0Tpe3Ky. Ceolicmea u npusHaxKu nepneHOUKyIspHOCmu.

Ilooooue

IIponopyuonanvuwvie ompesxu, nooooue gueyp. IlooobHvie mpeyzonvruxu. Ilpusnaxu
noooousl..

B3aumHoe pacnoJiokeHue MPsSMO U OKPYKHOCTH, 08X OKPYIHCHOCHEII.
N3mepennsi 1 BbIYMCICHUS

Beanyunbl

[lonsatue BemnuuHbl. JnuHa. M3Mmepenuwe mivHbL. EauHWIBI U3MEpEeHUS JIMHBI.
Benuuuna yrna. ['pagycnas mepa yria.

[TonsiTe o momangu TMiIOCKOW (Gurypsl u e€ cBoicTBax. M3mepenue momanei.
Enunuibl n3mepenus mionaam.

[IpencraBinenne 06 oObéMe u ero cpoicTBax. M3mepenue o0bEma. Enunuiibi
U3MeEpEeHUs: 00HEMOB.

N3mepenusi u BbIYMCIEHUS

NHCcTpyMEeHTBI Ul U3MEPEHUNW U MOCTPOCHUN; U3MEPEHHUE U BBIYUCICHUE YIJIOB,
JUIMH (paccTosiHuii), 1omiaae. Tpuronomerpuyeckue (YHKIMA OCTPOTO yIyia B
IPSMOYTOJILHOM TpEYTOJbHUKE Tpuconomempuyeckue @dyHKYuU mynozo
yena. Beruucnenue 3JIEMEHTOB TPEYTOJIBbHUKOB c HCII0JIb30BaHUEM
TPUTOHOMETPUYECKUX  COOTHOIIEHUH. Dopmynbl  IUIONAAM  TPEYTOJbHUKA,
napajjiesiorpaMma U €ro 4aCTHBIX BHIOB, ()OPMYJIbI JJIMHBI OKPY>KHOCTH U TUIOIIAIH
kpyra. CpaBHeHHE U BeruuciaeHue miomaaeii. Teopema I[udaropa. Teopema cumnycos.
Teopema xocunycos.

PaccrosiHus

Paccrostnue Mex iy Toukamu. PaccTtosiHue oT TOUKH 10 NpsAMOid. Paccmosnue meaxrcoy
Gueypamu.

I'eomeTpuyeckue nocrpoeHuns

['eomeTpudeckue moCcTpoeHUs sl WITIOCTPALIMKM CBOMCTB Tr€OMETPUUYECKUX (PUTYP.
NHCTpyMeHTBI 111 TMOCTPOEHUMN: IUPKYJb, JUHEWKa, YTOJIbHUK. [Ipocmetiuiue
NOCMpOeHUsi  Yupkyliem U  JUHEUKOU. NoCmpoeHue  Ouccekmpucwl  yaid,
nepneHOUKyIapa K npsamotl, yend, pagHo2o 0aHHOMY,

Ilocmpoenue mpey2onbHuKo8 no mpém cmopoHam, 08YM CMOPOHAM U Yy MeHCOY
HUMU, CMOPOHEe U 08YM NPUNEHCAUWUM K Hell YelaM.

enenue ompesxa 6 0aHHOM OMHOWEHUU.

I'eomeTpuueckue npeodpa3zoBaHus

IIpeoOpa3oBanus

[Tousatue mpeoOpazoBanus. IlpeacTaBneHne o0  MeETapPeIMETHOM  MOHSITUU
«mpeoOpazoBanue».flodobue.

JABHKeHUA

OceBas u LHEHTpaIbHAS CUMMETpPHS, nogopom u napanienbHblu
nepenoc. Kombunayuu 08udxixcenuil Ha nioCKOCMu U ux c80UcCmada.

BekTOpbl M KOOPAUHATHI HA MJIOCKOCTH



BekTopsl

[TonsiTue BekTOpa, JCHCTBUA HAJI BEKTOPAMH, UCIIONIH30BAHUE BEKTOPOB B
busHKe, paziodcenue eKmopa Ha cocmasiauue, CKaIApHoe Npou3sederue.
Koopaunarsl

OCHOBHBIE TIOHSITUS, KOOPOUHAMbL  8EKMOPA, PACCMOSIHUE MeHCOY MOUKAMU.
Koopounamwi cepeounvr ompeska. ¥Ypasnenus gueyp.

llpumenenue exmopog u Koopounam OJisi peuerusi NPOCMeuUUx 2eoMempuUdecKux
3a0au.

Hcropuss maTeMaTUKH

Bosnuxknosenue mamemamuxku xkax nayku, smanst eé€ pazsumus. OcHo8Hble pazoeiibl
Mamemamuxu. Boloarowuecs mamemamuKkuy u ux 8Kiao 6 pa3eumue HayKu.
beckoneunocmos  mmnooicecmea npocmuix uucen. YHucia u  OauHbI  OMPE3KO8.
Payuonanvuvie uucna. Ilompebnocmo 6 uppayuonanvrulx yuciax. [llkona Iughazopa
3apooicoenue ancedbpvl 6 nHeopax apugmemuxu. An-Xopesmu. Poowcoenue OykeenHol
cumeonuxu. Il.epma, D. Buem, P. Jlexapm. Hcmopus eonpoca o HaAX0HCOeHUU
Gdopmyn Kopmuell aneebpaudeckux YpasHeHuil cmenewnel, Ooavuux uemvipex. H.
Tapmanvs, /. Kapoano, HX. Abenv, 2.1 anya.

llosisnenue memooa KoOpOuHam, nNO360AAOWE20 NEPEBOOUMb 2e0MempuiecKue
00vexmul Ha A3bIK aneeopwl. llosenenue epaguxos ynkyuii. P. [exapm, 1. @epma.
Ilpumepol pasnuunsix cucmem KOOPOUHAm.

3aoaua Jleonapoo Iluzancrkozo (Pubonauuu) o kponuxax, yucia Pubonayyu. 3aoava
0 waxmamuou 0ocke. CX00UMOCIb 2e0MempPULeCcKoll NPo2pecCull.

Hcemoku meopuu eepossmuocmeti. cmpaxogoe oOeno, azapmuvle uepvl. 11. DPepma,
b.Ilackanw, A. bepnynnu, A.H.Koimozopos.

Om 3emnedenus k eceomempuu. Ilughacop u eco wkona. @anec, Apxumeo. [lnamon u
Apucmomens. I[locmpoenue npaguivbHbLIX MHO20Y20IbHUKOS. Tpuccekyus yana.
Ksaopamypa «kpyea. Yoeoenue xyba. Hcmopus wucna w. 3onomoe ceueHue.
«Hauana» Eexnuoa. JI Diinep, H.U.Jlobauesckuil. Mcmopus namozo nocmynama.
T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYHCAIOWE20 MUPA.
Acmponomus u ceomempus. Ymo u kax y3uanu Anaxcacop, Ipamocgen u Apucmapx
o pasmepax Jlynvt, 3emau u Coanya. Paccmosinus om 3emnu 0o Jlyner u Connya.
H3zmepenue paccmosinus om 3emnu 0o Mapca.

Ponv poccuiickux yuénvix 6 paszsumuu mamemamuxu. J1.Jinep. H.U.Jlobauesckuii,
11.J1. Yeovuues, C. Kosanesckas, A.H.Koamozopos.

Mamemamuxka 6 pazeumuu Poccuu: Ilemp I, wixona mamemamuueckux u Ha8UAyKUxX
Hayk, paseumue poccutickoeo ¢proma, A.H.Kpwinos. Kocmuueckas npocpamma u
M.B.Kenowiuu.



TemaTuyeckoe NIIAHUPOBAHKME, B TOM YHUCJIE C Y4€TOM padouyeil NPOrpaMMbl BOCIIMTAHUSA ¢ YKa3aHHUEM

qyacoB

Aareopa 9 kiacc

Ne Tema

B ToM umciie ¢ yueroM paGoueii mnporpaMMbl BOCIIMTAHUSA

Yacpl no padoyeii nporpamme

1 [ HepaBencrtBa

VYpok- urpa «B Mmupe HepaBeHCTBY.
[IpoekT «HepaBeHCTBA B KOCMOCE

20

2 | KBagpatuunas ¢hpyHKIMS

Ypoxk — nytemectBue «B Mup kBaapatuaHONU QyHKIIUI
VYpok — copeBHOBaHUE 10 Teme «KBagparnunas
byHKIHS.

Onnmmuana «YMHUKHA Poccuny.

IIpeaMeTHas Heesl.

38

3 | DneMeHThI TpUKIaAHON MAaTEMATUKH

KBect no teme «CBOMCTBA CTEMICHW.

Ypok-urpa no teme «PopMyJibl COKPALIEHHOTO
YMHOKECHUSD.

[IpoekT o TeMe «3HaKOMbI€ U HE3HAKOMBIE (hOPMYJIbI
COKpPAILIEHHOI'0 YMHOEHHUS U UX IIPUMEHEHUE IIPU
peLICHUN 3a1au».

Omuvnuana «Olimpisy

20

4 Yucnosbie IIOCJICAOBAaTCIBbHOCTH

Ypok-urpa «Mup nocieaoBaTeIbHOCTEN»
[TIpoekTt «HucnoBble MOCIEI0BATEILHOCTH B )KU3HU
qeJI0OBEKAY

17

5 | IloBTOpeHME U CUCTEMATU3ALIMS
y4eOHOro Marepuana

HUtoro:

102




I'eomeTpus 9 kiaacc

Ne Tema B ToM 4ncie ¢ yuerom padodei mporpamMmmabl Yacel o padoueit
BOCIIUTAHUS nporpamMme

1 | Pemrenne TpeyroibHUKOB BupryansHas skckypeus « TpuronomeTpusi — Hayka 00 16
H3MEPEHHUU TPEYTOJIHLHUKOB)Y)

2 | IIpaBuibHBIE MHOTOYTOJILHUKH Pemienne npakTuko-OpueHTUPOBaHHBIX 3a1a4 1-5 OI'D. 8

3 JlekapToBbl KOOPJIMHATHI HA IJIOCKOCTH [Ipaktrueckas padota «3MepeHne BHICOTHI IIPEIMETA U 11
PACCTOSHUS 10 HEAOCTYITHOM TOUKH)

4 BekTopsl Bukroprna «BeKTopbl U BETUUYUHBI 12
Hctopuueckuii skckypce «MeToa KOopAMHAT B MOPEXOCTBE
1 BO3JTYXOIIJIABAHUC)

5 | 'eomeTpuueckue npeoOpa3oBaHUs BupryanbsHas sxckypeus «Busl ABMKeHH B Tpodeccusx» 13

6 | [loBTOpEeHUE U cUCTEMATU3AIUS - 8

y4eOHOro MaTepuasa

Uroro:

68







