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IosicHUTEJABbHAA 3aNHCKA

PaGouas mporpamMma cocTaBlieHa B COOTBETCTBUHU C TpeOOBaHUSAMU
(denepasbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa OCHOBHOIO
oO1ero o0pa3oBaHusi, yTBEPKACHHOTO MpUKa3oM MUHHUCTEPCTBA 00pa3oBaHUs U
Hayku Poccuiickoit @enepaunn Poccum ot 17.12.2010 roga Ne 1897 ¢ yuerom
denepanbHO 00pa30BaTEIbHON MTPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa3oBaHMUsl.

Cpok peanuzanuu OporpaMmsl 3 roja.

OO0mas xapakTepucTUKA Yy4e0HOr0 npeamera

N3ydyeHne MaTeMaTHKH T0JKHO 00ECTIEUUTh:

OCO3HAHME 3HAYEHUS] MAaTEMATUKH B [IOBCETHEBHOW KU3HU YEJIOBEKA;

dbopMHpOBaHWE  TPEJACTABICHUH O  COIUAIBHBIX, KYJIbTYPHBIX W
UCTOPUYECKHX (PaKTOpax CTAHOBJICHHUS MaTeMaTHUYECKON HAYyKH;

(dbopmupoBaHue peICTaBIECHUN 0 MaTeMaTUKe KaK  4acTu
oOLIEYEIOBEYECKON KYJIbTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, I103BOJISIOIIEM
OMKCHIBATH U U3Y4YaTh PEAIbHbBIE IPOLECCHI U SIBICHHUSL.

B pe3ynbpTaTe uzydeHus MaTeMaTUKU OOy4YaroIIMecs: pa3BUBAIOT JIOTHYECKOE
U MaTeMaTHYeCKOE MBIIUJICHUE, MOJYy4aloT MPEJCTaBICHUE O MaTeMaTHYEeCKUX
MOJIETISIX; OBJIAJECBAIOT MATEMAaTHUYECKUMHU PACCYKJECHUSAMHM; ydaTcs MNPUMEHSThH
MaTEeMaTUYEeCKWe 3HaHUS TIPU pEHIeHUH pa3MYHBIX 3a7a4 U OlEHUBATH
MOJIyYCHHBIE PE3YyJIbTaThl; OBIAJCBAIOT YMEHHUSIMHU pEIIeHUs Y4eOHBIX 3ajady;
Pa3BUBAIOT MAaTEMATHYECKYIO HHTYULUIO.

[IpenMeTHbIE pe3yabTaThl U3YUEHUS MATEMATUKHU JOJIKHBI OTPAXKATh:

1) ¢popmupoBanue mnpeacTaBiICHU 0 MaTeMaTHKE Kak O METOJIE MO3HaHUs
JEHCTBUTENBHOCTH, MMO3BOJIIOIIEM ONKMCHIBATh M M3y4aTh PEAIbHBIE MPOLIECCHI U
SBJICHHUSL:

OCO3HAHME POJIM MATEMATHKHU B pa3BuTuu Poccuu u mupa;

BO3MOYKHOCTb MPUBECTH MPUMEPHI U3 OTE€UECTBEHHON U BCEMUPHON UCTOPUU
MaTEeMaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BuUTHE YMEHHMI paboTaTh C y4eOHBIM MaTeMaTHYECKUM TEKCTOM
(aHanu3upoBaTh, M3BJIEKATh HEOOXOAMMYIO HH(OpPMAIUIO), TOYHO M TPaMOTHO
BBIp2)KaTh CBOM MBICIM C TNPUMEHEHHEM MaTeMaTH4YeCKOW TEPMUHOJIOTHUH H

CUMBOJIMKH, IIPOBOJIUTH KJ1accupuKaIuu, JIOTMYECKHE 000CHOBaHMS,
JI0Ka3aTeJIbCTBA MATEMATUYECKUX YTBEPKICHUN:
ONEpUPOBAHUE MOHSITUSMU: MHOXECTBO, 3JIEMEHT MHOJKECTBa,

ITOAMHOXKECTBO, IPUHAUIC)KHOCTh, HAXOXKJICHHUE IIePECCUCHHS, OOBCIUHCHUS
MOJAMHOKECTBA B MPOCTEUIIINX CUTYaALIUSIX;

pelIeHre CIOKETHBIX 3aJad pPa3HbIX THUIIOB HAa Bce apu(METHUYECKUE
JIeNCTBUS,

MIPUMEHEHHUE CII0c00a MOMCKA PEeIICHUs 3aJlauyd, B KOTOPOM PacCCyXICHUE
CTPOUTCS OT YCJIOBHUS K TPEOOBAHUIO WJIM OT TPEOOBAHUS K YCIIOBHIO;

COCTaBJIEHHUE IUIaHA PEIICHUs 3aJa4yd, BBIJCICHUE ATAllOB €€ peIIeHus,
UHTEPIIpPETAIlMS  BBIYMCIUTEIBHBIX  pPE3yJbTaTOB B  3ajade, MCCIEI0BaHUE
MOJIYYEHHOT'O PEIICHUS 3aa4H;



HAaxO0KJICHHUE MIPOLIEHTA OT YMCJa, YUCIA 110 IPOLIEHTY OT HETO, HAXO0XKACHUSA
IIPOLICHTHOTO OTHOIIEHUS JABYX YMCEJl, HAXOKJICHHs MPOLEHTHOIO CHUXEHUS WIIN
MPOLIEHTHOTO MOBBIIIEHUS BEJIWYNHBI,

peleHne JOTHIECKUX 3a/1a4;

3) pa3BuUTHME TPEICTABIECHUHA O YHCIE€ M YUCIOBBIX CHCTEMax OT
HAaTypaJIbHBIX J10 JCHCTBUTENIBHBIX YHCEN; OBJIAJCHUE HABBIKAMH YCTHBIX,
MUCHbMEHHBIX, THCTPYMEHTAIbHBIX BBIYMCICHUM:

ONEPUPOBAHUE  MOHATUSMM:  HATYpaJbHOE  YHCIO, IEJO0€  YHUCIO,
OOBIKHOBEHHAas JIpo0Ob, JecsATUYHas ApoOb, CMEIIAHHOE YHUCIO, PAIMOHAILHOE
YHUCJI0, UPPALMOHATIBHOE YHCIIO;

UCIOJIb30BaHUE CBOMCTBA YMCEN U 3aKOHOB apU(pMETHUYECKHUX OIepalnuil ¢
YUCJIAMU IIPU BBINIOJIHEHUY BBIYMCIICHUN;

HCIMOJIb30BaHUE MPU3HAKOB JEeIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHUHU
BBIUHCIICHUH U PEIICHUU 3a]aY;

BBITTOJTHEHNE OKPYTJICHUS YUCEN B COOTBETCTBUH C IPABUIIAMU;

CPaBHEHME YHCEIT,

OLICHUBAHUE 3HAYEHHs KBAJIPaTHOTO KOPHSA M3 ITOJIOKUTEIBHOIO ILEJIOro
4yucna;

4) oBlaJeHUWE CHUMBOJIbHBIM SI3bIKOM anreOpbl, NMpHEMaMH BbIITOJIHEHHUS
TOXJIECTBEHHBIX MPEOOPa30BaHUN BBIPAKEHUN, PEIICHHUS] YPaBHEHUN, CUCTEM
YPaBHEHH, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHHUS MOJIECINPOBATH pEaJIbHbIC
CUTyalluM Ha S3bIKE€ aireOpbl, MCCIENOBaTh IOCTPOEHHBIE MOJIEIU C
UCIIOJIb30BaHUEM ammnapara aareOpbl, HHTEPIPETUPOBAThH MOJIYYCHHBIA PE3YJIbTAT:

BBITIOJIHEHUE HECTOXKHBIX TMPe0oOpa3OoBaHUI NJisi BBIYHCICHUS 3HAYCHHI
YUCJIOBBIX BBIPAXCHUM, COJECPKAIIMX CTENEHW C HATypajbHBIM I1I0Ka3aTeJIEM,
CTEIICHH C LIEJIBIM OTPULATEIbHBIM ITI0KA3aTEIIEM;

BBITIOJTHEHHE HECIOKHBIX MPEoOpa3oBaHMU LENBIX, APOOHO pallMOHAIBHBIX
BBIDQKEHUW M BBIPAXKEHUM C KBaJIpaTHBIMU KOPHSIMH; pPacCKpbIBaTh CKOOKH,
MPUBOJUTH MOAOOHBIE CllaraéMble, HCIOIb30BaTh (HOPMYJIbI COKPALIEHHOrO
YMHOKCHUS,

pelLIeHUE JIMHENHBIX U KBAJIPaTHBIX YPAaBHEHUN U HEPABEHCTB, YPABHEHUU U
HEPABEHCTB, CBOJAIIMXCA K JMHEWHBIM WJIM KBAJPATHBIM, CUCTEM YPABHECHHUU U
HEPABEHCTB, W300paKEHHUE pPEIICHU HEpaBeHCTB M UX CHCTEM Ha YHCIOBOU
PSAMOM;

5) oBiageHue CUCTEMON (PYHKIIMOHAIBHBIX TMOHATUNA, PA3BUTHE YMEHUS
UCIOJIb30BaTh  (YHKIHMOHAIbHO-TpaUYeCKUe MpEACTaBICHUS M pPELIeHUs
pPa3IMYHBIX MAaTeMaTUYECKUX 3aJay, Ui OIHCAHWsS M AaHaJh3a peaIbHBIX
3aBUCHMOCTEM:

ONpPENEIICHUE MOJIOKEHU TOYKH MO0 €€ KOOpAWHATaM, KOOPAMHATHI TOYKHU
I10 €€ MOJIOKEHHIO Ha IIJIOCKOCTH;

HaxOXXJEHUEe MO TrpaduKky 3HaYeHUH (QYHKUUHU, OOJACTU ONpECIICHMUS,
MHOXECTBa 3HAUYE€HHH, HyJeHd (YHKIUU, MPOMEKYTKOB 3HAKOIOCTOSHCTBA,
MIPOMEKYTKOB BO3pacTaHMs U yObIBaHUS, HAMOOJBILIETO 1 HAUMEHBIIETO 3HAUCHHUS
GbyHKIMY;

MOCTpOCHHE rpadrika TUHEHHOM U KBaJIpaTUYHON (DYHKITUI;



OlEpUpPOBaHUE HAa 0a30BOM YPOBHE IMOHSATUSAMHM: IIOCIIEI0BATEIBHOCTD,
apudmeTrnyeckas mporpeccusi, reOMeTpruIecKast porpeccus;

WCIIOJIb30BAaHUE CBOMCTB JMHEHHOW M KBaJpaTUYHOW (QYHKIUH U HX
rpauKoOB IpH pEUIEHUH 3a]a4 U3 APYTUX yUYEOHBIX TPEAMETOB;

6) oBIaJCHUE T'€OMETPUYECKUM S3BIKOM; Pa3BUTHE YMEHHs HMCIOJb30BaTh
€ro Ui OIMUCAHUs MPEAMETOB OKPYKAIOIIETO MUPA; Pa3BUTHE ITPOCTPAHCTBEHHBIX
MPEACTABICHUM, W300pa3uUTEIbHBIX  yYMEHUM, HaBBIKOB  T'€OMETPUUYECKUX
IIOCTPOCHUM:

OIIEpUPOBAHUE MOHATUAMU: (PUTYpa, TOUKA, OTPE30K, IpsIMast, 1yY, JOMaHasd,
yroJI, MHOTOYT'OJIbBHMK, TPEYTOJBbHHUK W YETBIPEXYTOJIbHUK, INPSMOYTOJIBHUK MU
KBaJpaT, OKPY>KHOCTb M KpYr, HpSMOYTOJIbHBIM Napajuienenunen, KyO, Imap;
n300pakeHne N3ydaeMbIX (PUTyp OT PYKH U C TIOMOIIbIO JINHEHKU U IIUPKYJIS;

BBIIIOJIHEHNE U3MEPEHMS [UIMH, PACCTOSAHUM, BEJIMYMH YTJIOB C ITIOMOIIBIO
WHCTPYMEHTOB Ul U3MEPEHUN JUIUH U YTJIOB;

7) dbopMmupoBaHHE CHCTEMAaTHYECKMX 3HAHMM O IJIOCKHX (urypax u ux
CBOMCTBAX, NMPEICTABICHUN O MPOCTEUIINX IMPOCTPAHCTBEHHBIX TENaX; Pa3BUTHE
YMEHHM  MOJEIUPOBAHUS pPEAJIbHBIX CUTyallud Ha SA3bIKE TE€OMETPUH,
HCCIICIOBAHNUSI TIOCTPOCHHOW MOJENINM C HCHOJIb30BAHHEM T'€OMETPUUECKUX
MOHATUH W TeopeMm, amnmapara aireOpbl, pEIIeHUs TeOMETPUYECKUX U
NPaKTUYECKUX 3a/1a4:

ONepUpOBaHME Ha 0a30BOM YPOBHE MOHATUSMHU: pPaBEHCTBO (QUIYD,
NapaJUIeIbBHOCTh W NEPHEHAMKYJSPHOCTh MPSMBIX, YIVIBI MEXAY IPSIMBIMH,
NEPIEHINUKYJISIP, HAKIOHHAS, TPOCKLNUS;

IIPOBEJICHUE I0KA3ATEIbCTB B TEOMETPUH;

ornepupoBaHue Ha 0a30BOM YPOBHE MOHSATUSIMHU: BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEACHUE BEKTOPA HA YNCIIO, KOOPAUHATHI HA INIOCKOCTH;

pelIieHre 3a7a4 Ha HaXOXIACHUE TI€OMETPUYECKUMX BEIMYMH (IUIMHA |
paccTOsIHUE, BEJIMYMHA yTJa, IUIONIA/lb) 0 00pa3uaM WiIH alrOpUTMaM;

8) oOBIajgeHUE MNPOCTEHIIMMHU CIIOCOOAMM TMPEACTaBICHUS M aHajau3a
CTaTUCTUYECKUX JaHHBIX; (OPMUPOBAHHE MPEICTABICHUN O CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B pEajJbHOM MHUPE U O Pa3IMYHBIX CIOCO0aX MX M3Y4YEHUs, O
OPOCTEMIINX  BEPOATHOCTHBIX  MOJEINAX;  Pa3BUTUE YMEHUW  W3BJIEKaTh
UHpOpMAIMIO, NPEACTABICHHYI0 B Tabauuax, Ha JuarpaMmax, TIpadukax,
ONMCHIBATh W AHAJIM3UPOBATh MAaCCHUBBl UHMCJIOBBIX JAHHBIX C IIOMOIIBIO
NOAXOJAIIMX  CTaTUCTUYECKUX  XApPAKTEPUCTHK, MCIIOJIb30BAaTh ITOHUMAaHUE
BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBJICHUM ITPU MPUHATUU PEILICHUN:

dbopMupoBaHHE TPEJCTABICHUS O CTAaTHUCTUYECKUX XapaKTePUCTHKAX,
BEPOATHOCTH CIy4YailHOro COOBITHS;

pelIeHre NPOCTENINX KOMOMHATOPHBIX 3a]a4;

ONpPENEIICHNE OCHOBHBIX CTAaTHUCTHYECKHUX XapaKTEPUCTUK YHUCIOBBIX
HabopOB;

OLICHMBAHUE U BBIUMCIECHUE BEPOSITHOCTU COOBITUS B TPOCTEUILINX CIIyYasiX;

HaJu4yue TPEACTABICHUS O PpOJM MPAKTUYECKH JIOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITUH, O POJIM 3aKOHA OOJIBIIUX YHCENl B MACCOBBIX SBJICHUSIX;



YMEHHE CpaBHUBAaTh OCHOBHBIE CTATUCTHUECKHE  XapaKTEPUCTHKH,
MOJy4YEeHHBIE B TPOIECCE PEUICHMs MPUKIAIHON 3aladyd, M3yYeHHUS PEeabHOTrO
SBJICHUS;

9) pa3BuTHE YMEHHUI MPUMEHATH U3YUCHHBIE MMOHSITHS, PE3yIbTaThl, METObI
IJIs pEIICHHUs 3a/1a4 MPAaKTUYECKOTO XapakTepa M 3aa4 U3 CMEKHBIX JUCIUILINH C
WCTIONIb30BAaHUEM TIPU HEOOXOJMMOCTH CHPAaBOYHBIX MAaTE€pPHAIOB, KOMIBIOTEPA,
MOJIb30BATHCS OIIEHKOW U MPUKHUIKON TPU MPAKTHUECKUX pacyeTax:

pacro3HaBaHWE BEPHBIX M HEBEPHBIX BHICKA3bIBAHUIA

OLICHHBAHUE PE3yJIbTaTOB BHIYMCIICHUI MPU PEIICHUU MPAKTUYECKUX 33]1ay;

BBITIOJIHEHUE CPABHEHUS YUCEII B PEATbHBIX CUTYAIIMSIX;

UCIOJIb30BaHUE YMCIIOBBIX BBIPAKEHUH MPU PELIEHUU MPAKTUYECKUX 3a/1a4
U 337a4 U3 APYTUX Y4eOHBIX IPEIMETOB;

pellleHne NPaKTHUYECKUX 3a7ady ¢ NPUMEHEHHEM MpPOCTEHIINX CBOWCTB
uryp;

BBIMIOJTHEHHE MPOCTEHIINX TIOCTPOCHUH M M3MEPEHUH Ha MECTHOCTH,
HEOOXOMMBIX B PEaTbHON KU3HHU.

OCHOBHBIE JIMHHM COJEpKaHUs Kypca MareMaTMKM B 7—9 Kiaccax:
«Anredbpa» («Anredpanyeckre BBIPAKEHUS», «YPaBHEHUS U HEPaBEHCTBAY),
«Dynkmuny, «leometpus» («I'eomerpuueckne GUTYpBl W HUX CBOWCTBaY,
«M3mMepeHne reoMeTpHUECKUX BEJIMUNHY), «BeposaTHOCTh U cTaTucTuKa». JlaHHbIe
JUHUU PAa3BUBAIOTCS NapaJljIeNbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJTHAKO HE HE3aBUCHMO OJIHA OT JAPYrod, a B TECHOM KOHTAKTE H
B3aumozeiicteuu. Kpome 3Toro, ux oObEIUHSET JOrMYecKas COCTaBISIOLIas,
TPaJMLIMOHHO TPUCYIIAs MaTeMaTUKE M MPOHU3bIBAIOLIAs BCE MaTeMaTHYECKUe
KypPCBI U COfiepKaTeIbHbIe TUHUH.

B coorBercTBUM ¢ DenepalibHBIM TOCYJApPCTBEHHBIM O00pa30BaTEIbHBIM
CTaHJAApPTOM  OCHOBHOro  o0miero oOpa3oBaHHMS  MaTeMaTHKa  SBIIAETCS
o0si3aTeNbHBIM TIPEJAMETOM Ha JaHHOM ypoBHE oOpaszoBaHusi. B 7—9 kiaccax
y4eOHbIN mpenaMeT «MareMaTuka» TPaaUuIMOHHO U3yYaeTCsl B paMKaxX CIIeIyIOIIIX
y4eOHBIX KypCOB: «AureOpa» (BKJIOYasi DSJIEMEHThl CTATUCTUKA U TEOPUU
BeposATHOCTEH) U «['eomeTpusn».

HacTosieit mporpammoii mpeaycMaTprBaeTcs BhIICTICHUE B yUeOHOM TITaHe
Ha U3yuYeHHE MaTeMaTUKHU B 7—9 kiaccax 5 yyeOHBIX 4acOB B HENETIO B TEUCHUE
KaXKJI0T0 roja oOy4eHwus.



Ilnanupyemble pe3yJibTAThI OCBOEHHSI Y4€0OHOI0 MpeaMeTa

OcBoenue yueOHoOro mnpenMera «MaremaTuka» JTOKHO 00ecnednBaTh
JOCTH)KEHHE Ha YPOBHE OCHOBHOrO 00miero oOpa3oBaHUsS — CIEIYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3VYJIbTATHI

JIMyHOCTHBIE pe3yNabTaThl OCBOEHHUS MPOrpaMMbl y4yeOHOro MpeaMera
MaremaTnka» XapaKkTepu3yrTCs:

[larproTHyYecKoe BOCIMTAHKUE:

IIPOSIBJICHUEM HMHTEpeca K IIPOLLIOMY M HACTOSIIEMY POCCHUCKON
MaTEeMaTHKH, IIEHHOCTHBIM  OTHOIICHHEM K  JIOCTIDKEHUSM  POCCHHCKHX
MaTeMaTHKOB W POCCHUHCKOW MaTeMAaTHYECKOW IIKOJbI, K HCIIOIB30BAHUIO ITHX
JOCTH)KEHUMN B IPYTUX HayKaX U MPUKIIAJHBIX chepax.

['pak/1aHCKOE U TYyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN IpayKIaHWHA M pealTu3allii €ro
mpaB, TPEACTaBICHUEM O MAaTEeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUN, MPOIEAYpP TPaKIAHCKOro oOIecTBa (BBIOOPHI,
OIPOCHI U TIP.); TOTOBHOCTHIO K OOCYXKJICHHIO ATHMYECKHX NPOOJIEM, CBA3aHHBIX C
MPAKTHYECKAM TMPUMEHEHHEM JIOCTMKCHWM HAayKH, OCO3HAHHEM Ba)KHOCTHU
MOPAThHO-3TUIECKUX TIPUHIIUATIOB B JIEATEILHOCTH YUEHOTO.

TpynoBoe BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE Y4YacTHE€ B pEIICHUH TMPAKTHUECKUX 3a1ad
MaTeMaTHYECKOW HAINPaBICHHOCTH, OCO3HAHHEM BAKHOCTH MAaTeMAaTHYECKOTO
0o0pazoBaHMsA Ha MPOTSDKEHUHM BCEW XKU3HHU ISl YCHEIIHOW MpodeCCHOHATBHON
NESITETbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHMH; OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM HMHIUBUAYAIBHON TPACKTOPUH 00pa30BaHUS U >KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

DCTETUYECKOE BOCIIUTAHKE:

CHOCOOHOCTBIO K 3MOIMOHAJBHOMY M 3CTETHYECKOMY BOCIIPUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3ajad, PEIICHWH, PaCCYKICHWH; YMEHHUIO BHJICTh
MaTeMaTHYECKHe 3aKOHOMEPHOCTHU B HCKYCCTBE.

[[eHHOCTH HAYYHOTO MMO3HAHHUS:

OpHEHTAIleld B JEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
NpeCTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOIBI U
o0IIecTBa, TOHMMAHMEM MAaTeMaTHYeCKOW HayKd Kak cgepbl YelOoBEYeCKOH
JESTEIHOCTH, STAIOB €€ Pa3BUTHS

U 3HAYUMOCTH JUIsl PA3BUTUS UUBWIM3ALMM, OBJIAJICHUEM  SI3BIKOM
MaTeMAaTUKU W MaTeMaTHYeCKON KyJIbTYpOM KakK CpEACTBOM IIO3HAHUS MHpA;
OBJIQJICHUEM TIPOCTEUIIIMMU HaBBIKAMU UCCIIEJIOBATEIbCKON JACSITEIHHOCTH.

®duznyeckoe  BOoCIHUTaHUE, (OPMUPOBAHUE  KYJIBTYPHI  3JI0POBbI U
AMOIIMOHAIILHOTO OJIATOOITYYHS :

TOTOBHOCTBIO TPUMEHITh MAaTEMaTUYECKHE 3HAHUS B HHTEPECax CBOETO
3I0pOBbS,  BEACHHUS  3JI0pOBOrO0  o0pa3a  KU3HU  (370POBOE  IHTAHHUE,
cOaTaHCUPOBAHHBI DPEKUM 3aHATAA W OTABIXa, peryisapHas (u3ndecKas




aKTHBHOCTB); COOPMHUPOBAHHOCTHIO HaBBbIKA Pe(IICKCHH, PU3HAHKEM CBOETO IpaBa
Ha OMMOKY M TaKOTO K€ TIPaBa JPYTroro 4eaoBeKa.

DKOJIOTHYECKOE BOCITUTAHUE:

OpUEHTallMeN Ha MPUMEHEHHUE MaTEMaTUYEeCKUX 3HAHUM ISl pelIeHus 3a1a4
B 00JIaCTH COXPAHHOCTH OKPY>KAIOIIEH Cpe/ibl, MJIAHUPOBAHMSI TIOCTYIIKOB U OIICHKU
MX BO3MOJKHBIX TMOCJICJICTBUN JJI1 OKPY>KaIOIIEel CpeJibl; 0CO3HAHHUEM TJI00ATbLHOTO
XapakTepa HKOJIOTMUECKUX MPOOJIeM U MyTel UX pelIeHusI.

JIMYHOCTHBIE pPe3ydbTaThl, 00ECIEUMBAIONINE aJaNTaINi0 00yJaroIerocs K
V3MEHSIOMMMCS YCIOBUAM COUMAIBHON Y IPUPOAHOMN CPEMDI:

TOTOBHOCTBIO K JCHCTBUSIM B YCIIOBUSAX HEOINPEACIIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4YE€PE3 MPAKTUYECKYIO JESITEIIbHOCTh, B TOM YHCIIE
YMEHUE VYHUTBCS y APYTHX JIIoJIel, MpUoOpeTaTh B COBMECTHOM JI€ATEIHHOCTU
HOBBIC 3HAHWS, HaBBIKM M KOMIICTCHIIMM M3 ONBITA JIPYTHX; HEOOXOJWMOCTBHIO B
(hOpMUPOBaHNN HOBBIX 3HAHUI, B TOM 4YHUCle (HOpPMyIHpOBATH WU, TOHSATHS,
THITOTE3bI 00 00BEKTaX W SBJICHUSAX, B TOM YHCJIEC paHee HE M3BECTHBIX, OCO3HABATH
neUIUTEl  COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW, IUIAHUPOBATh CBOE
pa3BUTHE; CHOCOOHOCTHIO OCO3HABaTh CTPECCOBYIO CHUTYallUI0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallUl0 KaK BBI30B, TPEOYIOUIUH KOHTPMEp, KOPPEKTHUPOBATH
MIPUHUMAEMbIC peIIeHUs W JCUCTBUS, (OPMYIMpPOBaTH W OIEHUBATH PUCKU U
MOCIIE/ICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTATDBI

MerarnpeamMeTHble pe3ysibTaTbl OCBOCHMS MPOrpaMMbl Y4eOHOIO IMpeaMeTa
«Maremaruka XapaKTepU3YIOTCS OBJIaJICHUEM YHHUBEPCAIBHBIMU
MO3HABATEIbHBIMU  JEHCTBUSIMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JNEHCTBUSIMU U YHUBEPCATLHBIMU PETYJISITUBHBIMU JICUCTBUSIMU.

1)  VYHuBepcasibHble  TIO3HABATEIbHBIE  JIEHCTBUS  0OECIIEUMBAIOT
(dbopmrpoBaHrue 0a30BBIX KOTHUTHUBHBIX TMPOIECCOB OOYyYarOImUXCsi (OCBOEHUE
METOJIOB  TO3HAHMS  OKPYKAIOIIET0  MHUpPA;  NPUMEHEHUE  JIOTHYECKHX,
HCCIIeIOBATEIbCKUX Olepaluii, yMeHui pabotaTts ¢ uHpopmarueit).

ba30BbI€ JIOTHYECKUE NEUCTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHYECKUX
O00BEKTOB, MOHITUIA, OTHOIIEHUH MEXITy TOHATUSIMU;(HOPMYIIMPOBATH ONpPEACTICHUS
MOHATUH; YCTaHABJIMBAThH CYLIECTBEHHBIHN MPU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JIJIs
000OIIICHHSI U CPAaBHEHUSI, KPUTEPHUH MTPOBOAMMOIO aHAIN3a,;

BOCIIPUHUMATh,  (OPMYJIHPOBaTH W  NPeoOpa3oBbIBATh  CYXKACHUS:
YTBEPAUTENbHBIC 1 OTPHUIIATENIbHBIE, €TUHUYHbIE, YACTHBIE U OOIIHE; YCIOBHBIE;

BBISIBJISITh MAaTEMaTU4YECKHE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U M IPOTUBOPEYNS
B (akTax, JaHHBIX, HAOMIOJCHUAX W YTBEPKICHHSX; IMpe/iaratb KpUTEPUHU IS
BBISIBJIEHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNH;

JIeNlaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACTYKTUBHBIX U
MHAYKTUBHBIX YMO3AKIIFOUEHUH, YMO3AKIIOUEHUH M0 aHAJIOTUH;

pa3dupaTh 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEP)KICHHM (TpsSMblE U OT
OPOTUBHOIO),  IPOBOJUTH  CAMOCTOSITEIbBHO  HECJIOXKHBIE  JIOKa3aTesIbCTBA




MaTeMaTU4eCKuX (HaKTOB, BBHICTPAWBATh APTyYMEHTAIIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPITPUMEPHI; 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

BBIOMpATh CIOCOO pemieHusT ydeOHOM 3amauu  (CpaBHHBATh HECKOJBKO
BapHAHTOB PELLEHUS, BEIOMPATh HanboJee NOAXOASIIMN ¢ YUETOM CAMOCTOATENBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble UCCAENOBATENLCKHAE IEUCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIICOBATEIbCKUI HHCTPYMEHT TIO3HAHUS,
dbopMyIMpoBaTh  BOMNPOCHL,  (PUKCHpyIOIIME  MPOTUBOpEYHE,  MpolJeMy,
CaMOCTOSITEJIbHO YCTaHABIIMBAaTh MCKOMOE W JaHHOe, (OpMHUpOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MMO3UINI0, MHEHHE;

NPOBOJIUTH IO CAMOCTOSITEIBHO COCTABJIEHHOMY IUIaHY HECJIOKHBIH
AKCIEPUMEHT, HEOONbIIOE UCCIEAOBaHUE [0 YCTAHOBJICHHUIO OCOOCHHOCTEH
MaTeMaTHIECKOTr0 O0BEKTa, 3aBUCHUMOCTEH 00BEKTOB MEXTy COOOI;

CaMOCTOSITETTFHO (OPMYJIMPOBAThL OOOOIICHUST M BHIBOJBI MO PE3yJIbTaTaM
MPOBEACHHOTO  HAOMIONIEHUS,  WCCIEAOBaHUS,  OIEHWUBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 0000IIIECHHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKKe BBIIBUTATH
MIPE/IIOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIIOBHSIX.

PaGota ¢ undbopmanmeil:

BBISIBJIITH  HEJIOCTAaTOYHOCTh W M30BITOYHOCTH HWH(OPMAIMH, JTaHHBIX,
HEOOXOAMMBIX JUIS PEILICHUS 3a1a4u;

BbIOMpaTh, AaHATU3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETHPOBATH
UH(POPMAITUIO PA3TUYHBIX BUJOB U (HOPM TIPEICTABIICHUS;

BbIOUpaTh (opMy TMpencTaBieHus WHGOPMAIMM W  WUTIOCTPUPOBATH
pelaeMble 33]a4i CXeMaMU, TuarpaMMaMu, HHOU rpaduKoi 1 X KOMOWHAITUSIMH,

OIICHMBATh HAAGKHOCTh WH(DOPMAIMK TIO0 KPUTEPHSIM, TMPEATIOKEHHBIM
yaUTENEeM WK C(HOPMYITUPOBAHHBIM CAMOCTOSITEITHHO.

2)  VYHuBepcaJibHble = KOMMYHHUKAaTHBHbBIE  JE€HCTBHA  O0OECIEYMBaIOT
c(hOpMHUPOBAHHOCTH COIMATBHBIX HABBIKOB O0YYAIOIINXCA.

Oo1enue:

BOCTIpUHUMATh U (POPMYIIHPOBATh CYKICHHUS B COOTBETCTBUHU CYCIIOBUSIMHU U
EJIIMA OOIICHHMSI; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PCHHSI B YCTHBIX
U TIMCHbMEHHBIX TEKCTaX, JaBaThb TMOSICHEHUS 10 XOJy pEeUICHHs 3aJaudu,
KOMMEHTHUPOBATD MOJTyUYEHHBINA PE3yJIbTaT;

B X0Jie¢ OOCYXJICHHUS 33/7aBaTh BOIMPOCHI IO CYIIECTBY OOCY>KIaeMOW TEMBI,
MpoOJIeMbl, pelIaeMOi 3a/layd, BBICKA3bIBaTh WJICH, HAIICJICHHBIE HA IOUCK
pEIIIeHUs; COTIOCTABJIATh CBOU CYXIEHHUS C CYXICHUSIMH JPYTUX YYacTHHUKOB
nuanora, OOHapyXKUBaTh Pa3IMdUe W CXOJICTBO TO3UIIMI; B KOPPEKTHOU (opme
(hopMyIIMPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHS,

MIPEJICTABIIATh PE3YJbTAThl PEIICHUS 337a9d, YKCIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa; CAMOCTOSATEIBHO BHIOMPATh (OpPMAT BBICTYIUICHHS C YYETOM 3aaad
MIPE3CHTAIIMN M OCOOCHHOCTEH ayIUTOPHUH.

COTpyIHHYECTBO:

MIOHMMATh M UCTOJIh30BAaTh NMPEUMYIIECTBA KOMAaHIHOW M WHIMBHYJIbHOM
paboOThl TpPHU pEIICHWH Y4YEOHBIX MaTeMaTHYeCKUX 3a7ay; NpPUHUMATh IElb




COBMECTHOM J1€ATEbHOCTH, IUIAHUPOBATh OPraHU3aLUI0 COBMECTHOM pPadOTHl,
pacrpeneniTh BUAbI padOT, JIOTOBAPUBATHCSA, OOCYXIaTh MPOLECC U PEe3yJIbTaT
paboThI; 0000IIaTh MHEHUST HECKOJIBKUX JTFOJICH;

y4acTBOBaThb B TIPYMIOBBIX (opMax paboTel (00CyxIeHus, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYPMBI H [Ip.); BBIIOMHSATH CBOK 4YacTh pPabOTHl U
KOOPAMHUPOBATh CBOU JACUCTBHSI C JAPYTUMH Wi€HAMH KOMAaH[bI; OILIEHMBATbH
KayecTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KpUTEpUsM, cHOpPMYIHPOBAHHBIM
y4aCTHUKaMH B3aMMO/ICHCTBHSL.

3) YHuBepcalibHbIe PEeTyJISTUBHBIE AEMCTBUS 00eCneurBaOT (HOPMHUPOBAHNE
CMBICJIOBBIX YCTAHOBOK U KHU3HEHHBIX HABBIKOB JINYHOCTH.

CamMoopranuzanus:

CaMOCTOSITEJILHO COCTAaBJIATh IUIAH, aJITOPUTM peIIeHUs 3a7a4u (WIA €ro
9JacTh), BBIOMpATh CIOCOO pEIICHUS ¢ YYETOM MMEIOMIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBATh M KOPPEKTUPOBATh BapUaHTHI
pelLIeHui ¢ y4ETOM HOBOW MH(OPMAIUH.

CaMOKOHTPOIIE:

BJIQJIETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yJibTara
peleHnss MaTeMaTHUECKON 3a1auH;

NpeABUIIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh NPY PEIICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JESITEIHHOCTH HAa OCHOBE HOBBIX OOCTOSTENBCTB,
HaJIEHHBIX OIIMOOK, BHISIBIIEHHBIX TPYTHOCTEH;

OIICHHMBATh COOTBETCTBUE PE3yJbTaTra JESTEIbHOCTH TMOCTABICHHOMN LIENU U
YCIIOBUSAM, OOBSCHATH MPUUUHBI JTOCTHKEHUS WM HEJOCTHXKEHUS 11, HAXOUTh
OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

[MTPEAMETHBIE PE3YJIBTATEI

[IpenmeTHBIE PE3yIbTATEI OCBOEHHMSI MATEMATHKU IPEICTABIIECHBI 10 TOJaM
o0y4YeHUs B CIEAYIOUIMX pa3fesiaXx IporpaMmbl B paMKax OTJIENbHBIX KypCOB B 7—
9 knmaccax — KypcoB «Anredpay, «I'eoMeTpus».

Pa3BuTre nOrMuecKkux MpeCcTaBICHUH W HABBIKOB JIOTMYECKOTO MBIIUICHUS
OCYILIECTBIISIETCS Ha MPOTSDKEHUHU BCEX JIET 0Oy4YeHHsI B OCHOBHOM IIKOJIE B paMKax
Ha3BaHHBIX  KYPCOB. BbIyCKHMK ~ OCHOBHOM  HIKOJIbI CMOXET CTPOMTH
BBICKA3bIBaHMs M OTPULIAHMS BBICKA3bIBAHWM, PACIIO3HABAaTh UCTUHHBIC U JIOMKHBIE
BBICKA3bIBaHMs, MPUBOAUTH IMPUMEPbl U KOHTPIPUMEPHI, OBJIAJCET MOHITUAMU:
OIpENIETICHNE, AKCHOMa, TEOPEMA, JI0KA3aTEIbCTBO — W HAYYUTCS UCIIOJIB30BATh UX
NpY BBIIIOJTHEHUN YUEOHBIX U BHEYUEOHBIX 331a4.



Conep:xanue y4eOHBIX IPeAMETOB

Conepxkanue yuyeOHOro npeamera «Anaredpay, 7 Kiacc
(3 yaca B Henento 102 gaca)

Yucia v BLIYMCJICHUA

PanmonanbHble uncia

Jpobu 0OBIKHOBEHHBIE M JCCATUYHBIC, MEPEXO0Jl OT OAHOU (OPMBI 3aITUCU
napobert Kk jpyroi. IIoHATHE palMOHATILHOTO YHMCJIA, 3alMCh, CPaBHEHHME,
yHOPSOUMBAHUE  pPAlMOHAIBHBIX 4ucel. Apudmerndeckue JeHCTBUS €
paHgOHaJ'IBHBIMI/I yuciamu. Pemenue 3a1ad u3 peajnbHON MPAKTUKW HA 4acTH, Ha
IpoOu.

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeleM: OIpeleieHne, MpeodpazoBaHue

BBIPA)KEHUM Ha OCHOBE ONPEIECICHUS.

[TpoueHTsl, 3anKch NPOLEHTOB B BUJE ApOOH U JpoOU B BHJE NMPOLIEHTOB.
Tpu OCHOBHBIE 3a/1auM Ha NPOLEHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpuMeneHne I1PU3HAKOB JEJIUMOCTH, pA3JIOKEHHE HA  MHOXUTEIU
HaTypaJIbHBIX YUCEIL.

Peanpubie  3aBHCHMMOCTH, B TOM  4HcCle TMpsMas W oOpaTHas
IIPONIOPLIHOHAIBHOCTH.

peAcTaB/IeHUEe JAHHBIX M ONIUCATEIbLHAN CTATHCTUKA

[IpencraBieHue naHHBIX B BUE TaOJIMIl, AUarpaMM, rpadukoB. 3anogHEeHUE
Ta0JHIl, YTEHWE W TOCTPOEHHE auarpaMm (CTONOYaTBIX W KpPYroBbIX). UTeHue
rpa)MKOB peajbHBIX MpolueccoB. M3Bieuenne wuHpopmManuu U3 AUATPaMM U
TabJIUI, UCMOJIb30BaHUE M HHTEpHpeTanus AaHHbIX. OnucaTenbHas CTaTUCTHKA!
cpenHee apudmeTrhyeckoe, MeIuaHa, pa3Max, HaumOoJblllee U HaUMEHbIIee
3HaYeHUs HabOpa YUCIOBBIX TaHHbIX. [IpuMepsl cayyaliHO N3MEHYMBOCTH

AsreOpandecKkue BbIpaKeHUs!

[lepeMeHHbIC, YHMCIOBOE 3HAYCHHUE BBIPAKEHHUSI C TEPEMEHHOM.

[IpencraBnenne 3aBUCUMOCTA MEXKIy BEJIMYMHAMU B BHIC (DOPMYIIBI.
Boeruucienus no dgopmynam.

[IpecoOpazoBanne  OYKBEHHBIX  BBIPAKCHUH, TOXKJISCTBEHHO  paBHBIC
BBIpOKCHMS, TMpaBWwiIa MpeoOpa3oBaHUsT CyMM U TPOU3BEICHUM, MpaBuUiia
PaCKpBITHS CKOOOK M MPUBEICHUS MOJJOOHBIX ClIaraeMbIX.

CBONCTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

Onnounensl u  MHorowieHsl. (Crenens  MHorowieHa.  CroxeHue,
BBIUUTAHUE, YMHOKEHUE MHOTO4YIECHOB. DOpMyJIbl COKPAIIEHHOTO YMHOKCHUS:
KBaJ[paT CyMMBbl M KBagpaT pPa3HOCTH. opMmyJia Pa3HOCTH KBaJpPATOB.
PaznoxxeHne MHOTO4YJICHOB HA MHOKUTEIIH.

YpaBHeHus

VYpaBHeHHE, KOpEHb YpaBHEHMs, MpaBujia NpeoOpa3oBaHUs ypaBHEHUS,
PABHOCHIIBHOCTh YPAaBHEHUMU.

JluHerHOe ypaBHEHHE C OIHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOTO
YpPaBHEHUS, PEIICHHE JIMHEWHbIX YypaBHEeHHH. CoCTaBlIeHHE YpaBHEHUW 110
YCJIOBHIO 3a7a4yM. Pemenne TeKCTOBBIX 3a7a4 C MOMOILIBIO YPaBHEHUMN.

JIuneiiHoe ypaBHEHHUE C IByMs IIEPEMEHHBIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX YPABHEHHMU C JABYyMs IIEpEMEHHBbIMU. PellleHne CHuCTeEM YypaBHEHUU
crocoO0OM TOJCTAaHOBKHU. I[IpuMmepsl peleHus TEKCTOBBIX 3aJad C IOMOIIBIO
CUCTEM YPaBHECHUM.

Koopaunarel u rpaduxku. OyHKkuuu
Koopannara Touku Ha mnpsMou. YucinoBele mNpoMexyTkd. PaccrosHue
MEXY JIBYMs TOYKAMHU KOOPAUHATHOWU IPSAMOU.



[IpsimoyronbHas cuctema KoopauHat, ocu Ox u Oy. Alcuucca U opauHaTa
TOYKM Ha KOOPAMHATHOM 1uiockocTH. Ilpumepsl rpadukoB, 3aJaHHBIX
dhopmynamu. UteHue rpa@ukoB peaabHbIX 3aBUCUMOCTEH.

[TonsiTne QyHxuuy. Fpa&mc ¢ynxiuu. Cpolicta GyHKuui. Oynknws,
OIMHUCHIBAKOIIAS] TIPSAMYIO 3aBUCHUMOCTh, ¢¢ rpaduk. JIluHerHas ¢QyHkIus, eé
rpaduk. ['paduueckoe pemgHue nwj[eﬁHHX YPaBHEHUH W CHUCTEM JIMHEMHBIX
ypaBHEHUH. OyHKIUU y = X°, y = X

Conepxanue yueOHoro npeamera «Aaredpa», 8 kimacc
(3 yaca B Hemenro 102 yaca)

Yuciaa v BbIYMCTIEHUSA

KBagpatHeiii kopeHb u3 uyucia. [loHstue o0 upparmoHaILHOM YHCIE .
JlecsaTuuHble TOPUOIMKEHUS HUPPALUOHAIBHBIX — YHCEIL.

CpoiicTBa apu(METHUYCCKHX KBaJIpaTHBIX KOPHEM M WX IPUMEHEHHE K
Hp€O6II)[a39BaHI/I}O YHUCJIOBBIX BBIPAXKEHUN W BBIYMCIICHUSM.

€CTBUTENbHBIC YUCIIA.

CreneHp ¢ 1enbIM TMoOKazareilemM H e cBoiicTBa. CTaHIapTHas 3alluCh
yycIa.

Aaredpanyeckne BbIpasKeHUs!

KBagpaTtHelii  TpEXWIE€H; pa3JIOKEHHWE KBAJPATHOIO TpEXWIEHA Ha
MHO>KUTEIH.

Anrebpanueckast ApoOb. OCHOBHOE CBOWCTBO ajreOpandeckou apoou.
CnoxxeHue, BbIYMTAHUE, YMHOXXEHUE, JeJeHHe aireOpandeckux Japooeil.
PannonanbHble BhIpaKe€HUS U UX MPeoOpa3OBaHUE.

HN3mepenusi, npudIMKeHUsI, OLIEHKH

Pa3smepsl OOBEKTOB OKpPYXaroIEro MHUpPA, JIMTEIBHOCTh IPOLIECCOB B
okpyxaromeM wmupe. [lpubmmkéHHOoe  3HAUYE€HHWE  BEIUYMHBI, TOYHOCTH

IpUOTMKEHUS.
Oxpyrienne yucen. [Ipukuaka v olieHKa pe3yIbTaTOB BEIYMCICHUH

YpaBHeHUS U HEPABEHCTBA

KBajiparHoe ypaBHeHue, (opMylna KOPHEH KBaJPATHOTO —ypPABHEHUSL.
Teopema Buera. Peuienue ypaBHEHNM, CBOIAIIMXCS K JIMHEWHBIM U KBaJAPATHBIM.
[Ipocreiiine npoOHOpaIMOHANIBHBIE YPaBHEHUS.

['padudeckast WHTEpHpETALMS YPABHEHUH C JIByMs TIEPEMEHHBIMU U
CHUCTEM JIMHEWHBIX YPAaBHEHUM C JBYMS IIEPEMEHHBIMM.

Pelienrie TEKCTOBBIX 3ajlau ajareOpandyeckuM CrocoooM.

MHoxecTBO, MOAMHOXECTBO. Onepanuy HaJl MHOXKECTBaMU: 00bEINHEHHUE,
[iepeceyeHre, JOINOJHEeHUEe. YMCIOBbIE  HEpPABEHCTBA UM MX  CBOWCTBA.
HepaBeHncTBO € omHOU nepeMEeHHONW. PaBHOCUIBHOCTh HEPABEHCTB. JIMHEHHBIE
HEPaBEHCTBA C OJHOW MepeMeHHOW. CHCTeMBl JHMHEHHBIX HEPABCHCTB C OJHOM
IIEPEMEHHOM.

DyHKUIMHA

[Tonstue dynkuun. OO6nacTh ONpEACTICHUsT W MHOXKECTBO 3HAYCHUU
yakun. CrocoObl 3amganus (yHknwi. 1'paduk  dyHkinuu. YreHue CBOWCTB
yHKIMAn 1o e  rpaduky. [lpumepsl rpadukoB GyHKIUN, OTPa)KaAIOIIUX
peabHbIC TTPOIECCHI.

@OyHKIUY, OMHUCHIBAIONIUE TMPSMYI0O M OOpaTHYI MPONOPIUOHATHHBIC
3aBUCHMOCTH, UX Tpapuku. OyHkuuu y = x, . I'paduueckoe pemenue

YPaBHEHMM M CHCTEM YPaBHEHUM.



BepositHocTh. BBenenue B reopuu rpagos.

CnydaliHbIN DKCIIEpUMEHT (OTBIT) M CiIy4aiiHoe coObiTHe. BeposTHOCTh U
yacToTa. POJb ManoBEepOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITUH B MPUPOIE
U B oO1ecTse. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedpo. Crenenp BepumHbl. Yuciao pédep u cymmapHas
creneHb BepiunH. [IpeacraBnenue o cBI3HOCTH rpada.

enu u mukiel. [lytu B rpadax. O6xox rpada (3iisiepoB myTh).

[IpencraBinenue 06 opueHTUupoBaHHOM Tpade. Pemienue 3aad ¢ MOMOIIbIO
rpacdoBs.

Conepxanue yuyeOHoro npeamera «Aaredpa», 9 kimace
(3 yaca B Hemenmro 102 gaca)

JeiicTBUTEIbHBIE YHCJIA
ParmmonanbHble yncna, UppallMOHANIbHBIC YKCIIA, KOHEUYHbIC U O€CKOHEYHBIC
JecATUYHbIe TpoOu. MHOXKECTBO ACHCTBUTEIIBHBIX YUCEN; TEUCTBUTEIbHBIC YUCIa
KaK OECKOHEYHBIE JAECATUYHBIE JPOOW. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPJAUHATHOM MPAMOIA.
_ CpaBHeHHE JIEHCTBUTENBHBIX 4HUCEN, apUYMETHUYECKUE AEHCTBUA C
JNEUCTBUTEIIbHBIMU YHCIIAMU.

YpaBHeHUs U HEPABEHCTBA

YpaBHeHuss ¢ onHOM nepeMeHHou. JIuHeinHoe ypaBHeHue. PeuieHue

YpaBHEHUH, CBOJSIINXCS K JTMHEHHBIM.

KBagpatHoe  ypaBHeHue. Pemienne — ypaBHEHUW,  CBOJSIIMXCA K
KBaJpaTHbIM. bukBajaparHoe ypaBHeHue. [IpumMepbl peleHus ypaBHEHUH TPETheM
Y YETBEPTOU CTENIEHEU PA3JIOKEHUEM HA MHOKUTEIH.

Petienrie n1poOHOpAIIMOHAIBHBIX YPaBHEHUI.

Pemienne TEKCTOBBIX 3a/1a4 allr€OPAUYECKUM METOIOM.

Cucrembl ypaBHeHH
_VYpaBHenue ¢ AByMs NEPEMEHHBIMH M €T0 rpaduk. Pemenne cucrem aByx
JIMHEWHBIX ~ YPaBHEHWH C JIByMs IE€PEMEHHBIMH. Penienne cucrem aBYyX
ABHEHUHM, OJHO W3 KOTOPBIX JIMHEMHOE, a JAPYroe — BTOPOW CTEICHH.
paduyeckass HHTEpPIIPETAINs CUCTEMBI YPaBHEHUW C ABYMS TIEPEMECHHBIMH.
Pemenue TEeKCTOBBIX 3a/1ay anredOpandyeckum CrocoOoM.

HepaBeHncrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenune nuHENHBIX HEPABEHCTB C OJTHOM IlepeMeHHOM. Pemenne cucrem
JIMHEWHBIX HEPABEHCTB C OJHOU IepeMeHHOM. KBajpaTHbIe HEpaBEHCTBA.
I'padprueckas mHTEpHIpETAllMsl HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

DyHKUIMHA

KBanpatuunas ¢pynkuus, e€ rpaduk u csoiictsa. [lapaboia, koopauHaThI
BEPLLIMHBI 1apadoJIbl, OCb CHMMETPHUH 1apadOoIbl.

K

I'paduku Qyxumii y=kx, y=kx+b, y=", y=x’, y=x’, y= Vx, y=Ix|
YucI0BbIE MOCTEI0BATEILHOCTH
Onpezenenne M CrIOCOObI 3aJaHUs YHCIOBBIX MOCIIENOBATENIBHOCTEN
[TousTME YMCIOBOW  IOCIENOBATENBHOCTH.  3aJlaHMe  IIOCIENOBATENBHOCTH
pPEKyppeHTHOM (popmynoi 1 popMysIoi nro wieHa.
Apudmerrueckas 1 FeOMETPUYECKAs IPOTPECCUN



Apudmernueckas u reomerpuueckas mnporpeccud. Popmysibl nro 4jaeHa
apu(MeTHIeCKON U TEOMETPUYECKOIN MPOTPEeCcCrid, CYMMBI TIEPBBIX N YJICHOB.

N300paxkeHre YIEHOB apH(PMETUUYECKOM M TeOMETPUYECKOM MpOorpeccuid
TOYKaMU HAa KOOPAMHATHOW IUIOCKOCTH. JIMHEMHBIA M DKCIIOHEHIUAIBHBIA POCT.
CnoxHbIE IPOLIEHTBHI.

JIeMeHTbl KOMOMHATOPHKHU M TEOPHH BEPOSTHOCTEH.

[lepecranoBku u ¢aktopuasn. CoderaHus U 4YUCIO couyeTaHuil. Perenue
3aJ]a4 ¢ UCIMOJIb30BAHHEM KOMOMHATOPUKH.

['eomerpuueckast BeposATHOCTb. Ciy4aiiHblii BbIOOp TOYKM W3 (UIYypbl Ha
IUIOCKOCTH, U3 OTPE3Ka U U3 TyTH OKPY’KHOCTH.

Hcnbitanue. Ycnex u Heyaaya. BepositHocTr coObITHI B CEpUU HCTIBITAHUNA
bepnynm.

CnyualiHas BeJIMYMHA WU paclpesiesieHue BeposiTHOCcTe. Maremaruueckoe
o)xpugaHue u - aucnepcus. Ilpumepsl  MareMaTM4ecKOro  OXKHMIAHUSA KAk
TEOPETUYECKOTO CPEAHETO 3HAYEHUS BEJIMYMHBL. MaTreMaThyecKoe OXKUIAHHUE U
JUCHIEPCHS  CIYyYalHOM BEJIMYMHBI «YHMCIO YCIIEXOB B CEPUM MCHBITAHUU
bepnymumy». Ilonstue o 3akoHe OonpIIMX uucel. V3MepeHue BEpOSITHOCTEH C
ITOMOILBIO YaCTOT.

Conepxanue yueoHoro kypca «['eomerpus», 7 Kaacc
(2 yaca B Hemenro 68 Jaca)

Hauanenble nouarus reomerpun. Touka, npsiMast, OTPE30K, Jiyd. YToi. Buasl
yriioB. BeprukaibHble W CMexHBIE yriabel. buccekrtpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [lapasuienbHOCTh U epIeHAUKYIIAPHOCTD MPSMBIX.

OCHOBHBI€E ITIOCTPOEHHUS C TIOMOILBIO LIUPKYJIS U JIMHEHKH.

Tpeyroapauk.  Beicota, Menmana,  OuccekTpuca, HUX  CBOICTBa.
PaBHOOEpEHHBIN U PaBHOCTOPOHHMI TPEyroJibHUKH. HepaBeHCTBO TpeyroyibHUKA.
CBoiicTBa W NpHU3HAKKW PaBHOOEAPEHHOIrO TpeyrojbHUKa. IIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CpolicTBa W TpU3HAKW NaApaUIeNbHbIX  npsAMbIX. Cymma  yrios
TPEYroJibHUKA. BHEIIHNE yTIIbI TPEYTOJIbHUKA.

[IpsimoyronbHBI  TpeyroiabHUK. (CBOWCTBO MEAHaHbl INPSMOYTOJIBHOTO
TPEyroJIbHHUKA, IPOBEAEHHON K runorenyse. IIpu3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYTroJILHUKOB. [IpSIMOYTOJIbHBIN TPEYroabHUK ¢ yriioM B 30°,

HepaBencTtBa B reomMeTpuu: HEPABEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOW, TeopeMa O OoJjbllieM yriie U OOJbIIeld CTOPOHE TPEYTrOoJbHHUKA.
IlepnenauKyJIssp ¥ HAKJIOHHAS.

OKpy»HOCTb U KpyT, XOpJia U JUAMETP, UX CBOMCTBA.

Conepxanue yuyebHoro kypca «I'eomerpusi», 8 kiaacc
(2 yaca B Hegmeno 68 yaca)

YereipéxyronpHuku. [lapamienorpamMm, ero npu3Haku U CBOMCTBAa. YacTHbIE
cllydad Tapauie’orpaMMoB  (IIPSIMOYTOJIBHUK, POMO, KBapaT), UX MPU3HAKU U




cBoiicTBa. Tparmenusi, paBHOOOKas Tpamerusi, €€ CBOWCTBA W TMPU3HAKU.
[IpsimoyrosibHas Tpamneuusi.

Cummerpuunble  Qurypbl. OCHOBHBIE CBOICTBA OCEBOM CHMMETpPHH.
IIpumepsl cuMMETpUM B OKpy:KaroniemM Mupe. LlenTpanbHaas cumMmmMeTpus.

Teopema dasieca n TeopemMa O MPOMOPIHUOHAIBHBIX OTPE3KaX.

Cpennue TMHUN TPEYTOJIbHUKA.

[Togobue TpeyroapbHUKOB, Kodpduiment mnomodbus. I[lpusnaku momodus
TpeyroibHUKOB. [IpuMeHeHnne momoOus Mpu pEeHIeHUH MPAKTUYECKUX 3a]1ay.

CpoiicTBa Mmomaaei reomerpudeckux ¢uryp. dopmynbl Ass TUIOMIAU
TpeyroJibHHKa, apasuiesorpaMma, pom0a 1 Tpareiuu.

OTHoIIeHHE TUTOIIaIel MOA00HBIX QUTyp.

Brruncnenne miomanei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembr I[ludaropa mnpu pemieHUH
IIPAKTUYECKUX 3a1a4.

CHHYyC, KOCHMHYC, TaHI'€HC OCTpPOrO yrjia NpPsSMOYTOJIBHOIO TPEYTrOJIbHHUKA.
Tpuronomerpudeckue Gpynxuun yriaos B 30°, 45° u 60°.

I'eomerprueckoe MecTo TO4YeK. buccexkrpuca ymia W cepeaUuHHBIN
MEPIEHINKYJIIP K OTPE3KY KAK T€OMETPUUECKHE MECTA TOUEK

OkpyXKHOCTP U Kpyr, XOpJa M JHAMETp, HUX CBOMCTBa. B3aumHoe
pPacnoJioKEHHE OKPYKHOCTH M mpsiMoi. KacaTenbHas M ceKymasi K OKPYKHOCTH.
Okpy>XHOCTb, BHOHCAaHHAas B Yrojl. BrnucaHHas uW onMCaHHas OKPYKHOCTH
TpeyrojibHUKa. BIucaHHbIE W UEHTPAJIbHBIE YIJIBI, YIOJl MEXKAY KacaTelbHOW WU
XOpAou. Yribl MEXAy XOpAaMHU M CEKyllMMU. BrucaHHble W OIMCaHHbBIC

YeThIPEXYTOJIbHUKH. B3aumHOEe pacnonoxxkeHne — IByX
okpykHocTeil.  Kacanme  okpyxHocteil. OOmme  KacaTrelbHble K JIByM
OKPYKHOCTSIM

Conepxanue yuyeoHoro kypca «I'eomerpusi», 9 kiacc
(2 yaca B Hegmeno 68 yaca)

Cunyc, xocunyc, Ttanrenc ymioB or 0° mo 180°. OcuoBHoe
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYJIIBI IPUBEACHUS.

Pewienne tpeyronbHUKOB. TeopemMa KOCHHYCOB M TEOpEMa CHUHYCOB.
Pemrenne mnpakTUYeCKMX 3a4ad € KCIOJIb30BAHUEM TEOPEMBbI KOCUHYCOB U
TEOPEMBI CUHYCOB.

Teopema O NpPOU3BENEHUU OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEACHUHN
OTPE3KOB CEKYILHX, TEOPEMA O KBaJApaTe KacaTeIbHOMU.

Bektop, umHa  (MOAyJb)  BEKTOpa, COHAIPABICHHBIE  BEKTOPHI,
IIPOTUBOIOJIOKHO HAIIPABJIEHHBIE BEKTOPBI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluMy HaJ BeKTopaMu. Pas3nokeHne BeKTOpa MO JBYM
HEKOJUIMHEapHbIM BeKkTopaM. KoopanHatel BekTopa. CKalspHOE NPOU3BEIACHUE
BEKTOPOB, IIPUMEHEHHE ISl HAXOKICHHUS JIUIMH U YTJIOB.

JlekapToBbI KOOPAMHATHI HA IJIOCKOCTU. Y PaBHEHHUS NPSIMON U OKPYKHOCTHU
B KOOpPJIMHATAX, NEPECEUEHUE OKPYKHOCTENM M MpAMBIX. METOI KOOpAUHAT U €T0
[IPUMEHEHUE.




[IpaBunbHBIE MHOrOyroiabHuku. JlnuHa oOkxpyxHOcTH. ['pamycHas wu
paavaHHas Mepa yIJia, BBIUHUCICHUE UIMH AYT OKPYKHOCTEH.

[Imomane kpyra, cekropa, CETMEHTA.

JIBU>KEHHST TIJIOCKOCTH U BHYTPEHHHE CUMMETpUU Quryp (3jieMeHTapHbIC
npeactanieHus). [lapamiensubiit nepenoc. [ToBopoT.

TemaTnyeckoe nNJIaHupoOBaHHe
yueOHOro MmarepuaJia no ajareope, 7 Kiacc

Ne Tema KonungectBo KoHntposbHbIE
n/m 4acoB paboThl
1 | BeipaskeHusl, TOXKIAECTBA, YPABHEHHS 22 2
2 | dyHK1IUK 11 1
3 | CteneHb ¢ HATYpAJIbHBIM MTOKa3aTeIeM 13 1
4 | MHOTOWIECHBI 16 1
5 | PopmyJIbl COKPALIEHHOTO YMHOXKEHUS 19 2
6 | Cuctembl JIMHEHHBIX YpaBHEHUI 15 0
7 | IloBTOpEeHME 6 2
Hroro: 102 9

TemaTnuyeckoe MJIAHUPOBAHME
y4eOHOro marepuaJja mo ajareope, 8 kiacc

No Tema KonnuectBo KonTtposnbhbie
1/ JacoB paboThI
1 | PaumonajgbHbie qpoou 23 2
2 | KBagpaTHble KOpHH 19 2
3 | KBagpaTHble paBHeHHs 22 2
4 | HepaBeHcTBa 20 2
5 | CreneHsb ¢ 11eIbIM MOKA3aTEIEM 7 0
6 | OCHOBEI CTATUCTUKHU U HAYAJILHBIE CBEICHUS 6 0

TEOPUU BEPOATHOCTEM
7 | IloBTOpEHME 5 2
Hroro: 102 10

TemaTn4yeckoe IIAHUPOBAHUE
y4eOHOro MmarepuaJja mo ajareope, 9 kiacc

Ne Tema KonnuecTtso KoHnTponbHbIE
n/n 4acoB paboThI
1 | KBagpartuunasi QyHKIus 22 2
2 | YpaBHEHHUs M1 HEPABEHCTBA C OJJHOM NEPEMEHHOMN 11 1
3 | YpaBHeHUs U HEPABEHCTBA C IByMS 12 1
IepPEMEHHBIMU
4 | Apudmernyeckas u reoMeTpuuecKas 14 1
porpeccuu




5 | DneMeHTHl KOMOMHATOPUKU U TEOPUH 12 1
BEPOATHOCTEM
6 | [loBTOpeHue 31 2
Hroro: 102 8
TemaTnuyeckoe NJIIAHUPOBAHME
yqeﬁnoro MarTrepualjia 1nmo recoMmerpuu, 7 kJj1acc
Ne Tema KonngectBo KoHntposbHbIE
n/m 4acoB paboThI
1 | HagasibHBIE TEOMETPUYECKHUE CBEIACHMS 11 1
2 | TpeyroJbHUKH 18 1
3 | [TapannenpHble NPsSMbIE 13 1
4 | CooTHOLIEHUS MEX]Ty CTOPOHAMU U yTIaMHU 20 2
TpPEeYroJbHUKa
5 | IloBTOpeHue 6 1
Hroro: 68 6
TemaTnuyeckoe MJIAHUPOBAHME
yueOHOro MmarepuaJjia no reoMeTpuu, 8 Kiace
No Tema KonnuectBo KonTtposnbhbie
n/m 4acoB paboThI
1 | YeThlpeXyroJbHUKH 14 1
2 | Ilmomans 14 1
3 | IlomoGHBIE TPEYTOIBHUKH 20 2
4 | OKpyXHOCTb 16 1
5 | TloBTOpeHue 4 2
Hroro: 68 7
Temarnyeckoe IIAHUPOBAHUE
yqeﬁnoro MarTrepuaJja 1mo reoMeTpum, 9 kiacc
Ne Tema Komngectso KoHntposbHbie
/11 JacoB paboThI
1 | BexTopbl 11 1
2 | MeToa koopMHAT 9 1
3 | CooTHOIIEHUSI MEXKy CTOPOHAMH U YTJIAMU 13 1
TpeyroibHuka. CKaasipHOE POU3BEICHHE
BEKTOPOB
4 | lnvHa OKpY>KHOCTHU U IUIOLIAJL Kpyra 11 1
5 | JBmxeHnus. 9 1
6 | HayasibHble CBEJICHUS U3 CTEPEOMETPUH 5 0
7 | IloBTOpEHME 10 2
HWroro: 68 7




