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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECIEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOIO, TaK M TYMAaHUTAPHOIO LMKIOB, €€ OCBOCHHE HEOOXOOUMO JIs
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMM W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, pOJM MATEeMAaTUYECKOIO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KaYECTB MBIIUICHUS, HEOOXOIUMBIX
JUISL ajJanTallid B COBPEMEHHOM MudpoBoM oOmectBe. M3ydenne anreOpsb
o0ecrieunBaeT  pa3BUTUE yMEHUs  HaOmOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUS] OOYYarOUIMXCsA: OHM HCIOJIb3YIOT JEIyKTUBHbIE M WHIYKTHUBHBIC
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSTEILHOM
NEeATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4arolUMUCS SABJSIETCS pealln3aluen JesiTeIbHOCTHOIO IPUHLMIIA O0yUYEHUsI.

B crpykrype mnporpammsl yueGHOro kypca «AnreOpa» yriayOnEéHHOro
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas w3 3TuUX colepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcCsi MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTUYeCKOro
oOpa3oBaHHUS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIUMUCS  OCHOB
YHHMBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTelbHOH M CTPYKTYpPHOU
OCOOEHHOCTBIO Y4YEOHOro Kypca «Anredpa» sBISETCS €ro MHTErPUPOBAHHBIN
XapaxkTep.

Conepxkanve nuHUM «UuWcCia W BBIYUCICHUS CIYXXUT OCHOBOW IS
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOTr0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BAThCS aJITOPUTMAMU, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPLIEHUE OCBOCHHSI YHUCIOBOU
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeoOXOJUMOIro JUIsl PElIEeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
IIOCTPOEHUSI MATEMATHYECKUX MOJEJEH, ONMCaHUs IPOLIECCOB M  SBJICHUN
peasibHOrOo Mupa. B 3agaun oOyueHuss anreOpe BXOIAT TakkKe AalibHEHIIEe
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOGHHUS Kypca UWHGOPMATUKHA, U OBJAJCHHE HABBIKAMHU JETyKTHBHBIX
paccyxnaenuil. IlpeoOpazoBanue CHMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUW O (PYHKIMSIX KaK BaKHEHIIeH MaTeMaTU4ecKOM MOJEIn
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

VYrinyOnéHHbIi KypcC anreopsl XapaKTepU3yeTCs U3Y4YECHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4eCKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMUPOBAHMIO  YMEHUU
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT HX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO M3 BEAYLIMX MECT B
(GbOopMHUPOBAHUN HAYYHO-TEOPETUYECKOTO MBIIIUICHUS 00YYaIOIIHUXCS.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

Panmonanehpie umcna. CpaBHEHHE, YNOPSAOYMBAHUE M apUPMETHUECKHE
JEUCTBHS C PAllMOHAJIBHBIMU YMCIIaMU. YHcioBas psiMasi, MOIyJb YHACIIA.

CreneHp ¢ HAaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alUCh YHCIA B
NECATUYHON IMO3ULMOHHON CUCTEME CUHUCIICHMUS.

Pemenne TekcToBBIX 3aAau apudmernyeckuM crocobom. Pemenue 3amau us
peabHOM MPAKTUKU Ha 4acTH, Ha APOOU, Ha MPOLEHTHI, IPUMEHEHUE OTHOLIEHUN
U TpONOpUMH MpH pEelIeHUM 3ajad, pElIeHuEe 3anad Ha JABM)KEHHEe, paloTy,
MOKYTKHU, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie n cocTaBHble yucia. UYETHple W HE4E€THBIE 4ucia. [lpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEIACHUS LEIBIX YHCEII IPU PEIICHUU 3a]1a4 C IPAKTHYECKUM COJIEP)KAHUEM.

HanGomnpiuit o01mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE IBYX YHUCE.
B3anmuo npocteie uncna. Anroputm EBkinaa.

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPAKEHUSA

BelpaxkxeHre C IEpEeMEHHBIMU. 3HAUYECHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxaecTBEeHHbIE TPEOOPA30BAHMS ANTreOpaNYeCKUX BbIPAKEHUM.
Jloka3aTenbCTBO TOXKIECTB.

OpnHounensl. OqHOUNIEH CTaHAAPTHOTO BUJA. CTENEeHb OHOUYIECHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOYIECHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHHE U JeieHre MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIPAXXEHNs B MHOTOUYIEH. KOpHM MHOTrO4JIEHA.

@DopMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIpQXKEHHH, KyO CyMMbl M KyO0 pa3HOCTH JBYX BBIpaXXEHHH, pa3HOCTb
KBaJIpaTOB JIBYX BBIPD@KECHUI, NPOU3BEIACHUE PA3HOCTU U CYMMBI JIBYX
BBIPQKEHMI, CyMMa U pa3HOCTb KyOOB JIBYX BBIPAXKEHUH.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOKUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YecKasi MOJENb PEaJbHON CUTYallUH.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7a4 C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TUHENHOTrO ypaBHEHMSI C ABYMSI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeToAOM cioxeHus. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. YnciioBble IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKoCcTH. IIpuMepsl rpadukoB, 3agaHHbIX (opMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejenieHuss W o6nacth 3HadueHu ¢yHkuuu. CrnocoObl 3amaHus (QYyHKIUU.
I'paduk pynkunu. IloHaTHs MakcuMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

JIuneininas Qynkuus, e€ cpoictBa. ['padux nuHeitHOM (QyHkuuu. I['padux
¢dyuknuu Y = |X|. Kycouno-3a1anubie (GyHKIIHN.

[INTAHAPYEMBIE PE3VYIJIBTATBI OCBOEHUA ITPOI'PAMMbI YYHEBHOI'O
KYPCA «AJTEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaTbl OCBOCHUS MPOTPaMMbl [0 MaTEMaTUKE
XapaKTEpU3yKTCS B HaCTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUSA:

MPOSIBJIECHUEM HHTEPECa K MPOIUIOMY M  HACTOALIEMY POCCHMCKOU
MAaTEMATUKH, [EHHOCTHbIM OTHOLIEHHEM K  JIOCTHXKEHUSIM  POCCHUMCKHX
MAaTEMaTUKOB M POCCUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITHUX
JIOCTHKEHUM B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEH TpakIaHWHA U Peai3allii ero
mpaB, TPEICTABICHUEM O MaTEMaTHYECKUX OCHOBaX (YyHKIIMOHWPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUN, MPOUEAYp TPakJAaHCKOTo oOliecTBa (Harpumep,



BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYKICHUIO 3THUECKUX MPOOJIEeM, CBI3aHHBIX
C IIPAKTUYECKHUM NIPUMEHEHMEM JOCTHKEHUW HAyKH, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3TUYECKUX IPUHLUIIOB B IESTEILHOCTH YYEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTMBHOE Yy4YaCTHE€ B pEIICHUM IPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMATHYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHWU BCEH JKM3HM Ui YCIEIHOW MpodecCHOoHATbHOM
JESATEIIBHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
HOCTPOECHUEM MHAMBUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX IOTPEOHOCTEN;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

CIOCOOHOCTBIO K OMOLMOHAIBHOMY M  ACTETHUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHocTEl HAYYHOI'0 NO3HAHUSA:

OpHEHTaMel B JCATEIPHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
NPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHMYECKON HayKuM Kak cdepbl UelIOBEUYECKOM
JEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYUMOCTH JUISI PAa3BUTUSA LMBHIM3ALNM,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH M MATEMaTUYECKOW KYJNbTYpOW KaK CPEACTBOM
ITO3HAHUS MHPA, OBJAJCHUEM HABBIKAMH MCCIIEN0BATENBCKON AEATEIBHOCTH;

6) ¢usuyeckoro BocmUTaHMA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIATONOTy YU

TOTOBHOCTBIO NPUMEHATh MaTEMaTHYECKUE 3HAHUS B HMHTEPECAaX CBOETO
3I0pOBbsl, BENEHMS  3J0pOBOro  o0pa3a JKU3HU  (340POBOE  MUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA, PEryJspHas Qu3nyeckKas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'0 )K€ MpaBa IPyroro 4eJI0BeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTAlMEN Ha MMPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM JUIsl PELICHUS 3a/1a4
B 00JIACTM COXPaHHOCTH OKPYKAIOIIEH cpeibl, IUIAaHUPOBAaHUSA IOCTYNKOB H
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPY)KAIOLIEH Cpeapl, OCO3ZHAHUEM
r7100aJpHOTO XapaKTepa 3KOJOTHUYECKUX MPo0JieM U MyTel X peleHus;

8) ajanTanuM K U3MEHAIIMMCH YCJIOBUSM COUMAJIBLHON U NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUAX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO NEATENBHOCTD, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOJEH, MpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;



HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHU, (HOPMYIUPOBATH UJACH,
MOHSTHSA, TUTIOTE3bl 00 0OBEKTAaX U SIBICHUSAX, B TOM UYMCJE paHEe HEU3BECTHBIX,
0CO3HaBaTh JE(PUIMTHI COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, MIaHUPOBAThH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIHUNA KOHTPMEP, KOPPEKTHPOBAThH
NPUHUMAaeMbIe pPEIICHUS W JACUCTBUA, (POPMYIUPOBATH M OLICHUBATh PUCKH U
NOCJIEACTBUSL, (POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare oCBOCHHsI TPOTpaMMBI IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOIITHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATECILHBIMU ~ JEHCTBUSMH,  YHHUBEPCATbHBIMH  KOMMYHHKATHBHBIMHU
JEUCTBUSIMHU U YHUBEPCAJIbHBIMU PETYJISITUBHBIMU JIEHCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA
ba3oBble 1ornyeckue AecTBU:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MNPHU3HAKM MaTEMaTHYECKUX
OOBEKTOB, TIOHSATHUWA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OmpeieSICHUs OHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuPUKainy,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3Ouparh J10Ka3aTelbCTBA MAaTEMaTHUYECKUX YTBEPKIEHUU (MpsSMbIe U OT
MPOTUBHOI0), TPOBOJAUTH CaMOCTOSITEIbHO JOKa3aTeJbCTBA MAaTEMaTUYECKUX
(bakToB, BBICTpaWBaTh ApTryMEHTAIMIO, MPUBOJWTH MPUMEPHI U KOHTPIPHUMEPHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIIUA, OOOCHOBBIBATH COOCTBEHHBIE
paccyxaeHus;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUM C  yuyéToM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/bCKue 1eCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
CaMOCTOSITENIFHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (hOPMHpOBATH THUIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHUE;

OPOBOIUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHYy OKCIIEPHUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTUYeCKOTo OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXK Ty COOOM;

CaMOCTOSITENIbHO (OPMYyIUpOBaTh 00OOIIEHHS M BBIBOJBI IO pPE3yJbTaTam
NPOBEAEHHOTO  HAONIOJCHMS,  HCCIEAOBAaHUS, OKCIIEPUMEHTAa,  OLEHUBATh
JIOCTOBEPHOCTH MOJIyUYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJISITH HEAOCTATOYHOCTh M M30BITOUHOCTh HMH(POpPMALUH, JAHHBIX,
HEOOXOUMBIX JJISl pEIICHU 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HHTEPIPETUPOBATH
UHGOPMAITUIO PA3TMYHBIX BUAOB U (HOPM IPEICTaBICHHUS,

BbIOMpaTh (QopMy mpelacTaBieHUs HHGOpPMALUM U  WUIIOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMHu, InarpaMMaMu, HTHOM TpaduKoi 1 UX KOMOWHAIUSAMU;

OLICHWBATh HAAEKHOCTh MH(OpPMALIMK MO KPUTEPHSIM, MPEATOKEHHBIM WU
c(OopMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbI€e e CTBUS

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSMHU H
IeaIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M THCHMEHHBIX TEKCTaX, JIaBaTh IOSCHEHHUS IO XOAY PCIICHHS 3aJauH,
KOMMEHTHPOBATH IMOJYUYCHHBIN pe3yIbTaT;

B XOJIe¢ OOCYXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaEMOU TEMHI,
mpoOJIeMBbl, pelaeMol 3aJadd, BBICKA3bIBATh HJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXKIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
Jyajora, oOHapyKUBaTh Pa3IMuUe M CXOJICTBO IO3HIIMH, B KOPPEKTHOH (opme
(bopMyIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1aud, SKCIIEPUMEHTA, UCCIICIOBaHUS,
MIPOCKTa, CaMOCTOSTEIILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a/a4
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHH;

MOHUMATh M HMCIOJIH30BaTh MPEUMYINECTBA KOMAHIHOW W WHAWBUAYAJIHHOM
paboThl TMpU pEIIeHWH Y4YEOHBIX MaTEeMaTHYECKUX 3a]ad, NPUHUMATh I1eJb
COBMECTHOW JIEeATEIBHOCTH, TUIAHMPOBATH OPTraHU3allUI0 COBMECTHOH paboTHI,
pacmpenenaTb BHIBI pabdoT, JOTOBapHBaThCSA, OOCYXKIATh IMPOIECC W PE3yJbTaT
paboTHI, 00001IaTh MHEHHUS HECKOJIBKUX JIFOJICH;



y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyXmeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATh CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UIEHAMHU KOMAaHJbI, OIICHHBATH
KayecTBO pe3yibTaTa M KauyeCTBO CBOETO BKJIaga B OOIMMHA pe3yibTaT To
KpUTEpUsM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusamnus:

BBISBJISITH IPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAX NPUHATHS pelIeHU (MHIUBUIYAIBHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, ANTOPUTM pEUIEHMs 3aJauyd (WU €ero
4acTb), BBIOMPATh CHOCOO pelIeHHs C YYETOM HUMEIOUIMXCA PECYpcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBAaTh M KOPPEKTHPOBATH BAPUAHTHI
pelieHuii ¢ y4éToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, YJMOLMOHAJIBHbIN HHTEJJICKT:

BJA/IETh CIIOCO0AMHU CaMONPOBEPKH, CAMOKOHTPOJIS IpoLiecca U pe3ynbrara
pelIeHns MaTeMaTHIeCKO! 3aJjaui, CAaMOMOTHBALIUH U PEQIICKCHH;

NPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPH PELICHUHU 3a/1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3yJbTaTa ACATEIBHOCTH ITOCTABICHHOM LEIH U
YCIIOBUSIM, OOBSACHATh IPUUYUHBI JOCTUKEHHS WM HEJOCTHXKEHUS L€, HaXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPQKATh 3MOLMHM MNPU H3YYCHHH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOLMOHAIBHYIO OLEHKY PEIICHHUS 3a1a4H.

HPEIMETHBIE PE3YJIbTATDBI

K koHity 00y4yeHus B 7 kj1acce 00y4aromuics MOIyYuT CIEAYIOIUE TPEIMETHbIE
PE3yNbTATHI:

Yucsa ¥ BIYMCICHUSA

PanmonanbsHbIC ynca.

[lepexoauTh OT oAHOM (OPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JCCATUIHYIO IPOOBH).

Hcronb30BaTh NOHATHS MHOYKECTBA HAaTYpaJbHBIX YHCENI, MHOKECTBA LIEJIBIX
YHCeJ, MHOXKECTBA PAIMOHAJIBHBIX YHCEJI NpPU PEHIeHUH 3a/1ad, MPOBEICHUU
PACCYX IEHUN U JOKA3ATEIbCTB.



[TornmaTh 1 OOBACHATH CMBICI MO3UITMOHHON 3aIMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSAJOUYUBATH PAllMOHAIIbHBIE YUCIIA.

BrImiotHSITh, codeTas YCTHBIE M THChbMEHHBIE TPUEMBI, apuPMeTHIECKue
JICUCTBUS C PallMOHAJIBHBIMU YWCJIAMU, UCIIOJIb30BaTh CBOMCTBA YKMCEN M IIpaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYUCIICHUM.

BrINOnHATH 1EUCTBUS CO CTENICHSIMU C HATYPaIbHBIMU MMOKA3aTEIIMHU.

HaxoauTh 3Ha4Y€HUs YMCIOBBIX BBIPAXKEHUH, COAEPXKAIIMX pallMOHAIbHBIC
yycjga M CTENCHM C HaTypaJbHBIM ITOKa3aTejieM, NPUMEHATh pPa3HOOOpa3HbIe
CrocoObl ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OIEHUBATh YHUCIIOBBIC BHIPAKCHUS
IIPU PEIICHUH MPAKTHUECKUX 3aJ1a4 U 3a/1a4 U3 APYTUX YIECOHBIX MPEIMETOB.

OkpyrJisiTh  4YMclia C 3aJaHHOM TOYHOCTBIO, a TaKXe MO CMBICTY
MPAKTUYECKOM CHUTyallud, BBINOJHIATh, MPUKUJIKY U OILEHKY pe3yibTaTa
BBIUHUCJICHUM, OIIEHKY 3HAYEHM YHCJIOBBIX BBIPAKCHUW, B TOM YHCIE IMpHU
pEIICHUY MPAKTUYECKUX 3a]1a4.

Pemiath TekcTOBBIE 3a/lauyd  apU(PMETHUYECKUM CHOCOOOM, HCIOJIb30BAThH
TaOJUIbI, CXEMBbI, YEPTEXKHU, NAPYTHE CPEJACTBA MPEJCTABICHHUS JIaHHBIX MPU
pelieHnu 3aaad.

Pemate npakTHUKO-OPUEHTHUPOBAHHBIE 3aJ1aul, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, TPONOPIHUOHAIBHOCTbIO BEIMYUH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHUYCHHM, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpUBaEeMbIX OOBEKTOB.

J1emuMOCTb.

Jloka3pIBaTh M MPUMEHSTh IPH PEIICHUM 3a/1a4 IPU3HAKHU JEIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku JETUMOCTH CyMMBbI U IPOU3BEACHUS 1IETIBIX YUCE.

PacknanapiBaTh Ha MHOKUTENIU HATypadbHbIE YHCIIA.

CB0OOTHO OMEpUPOBATH MOHATUSIMU: YETHOE YHCJIO, HEUETHOE YHUCIIO,
B3aUMHO ITPOCTHIE YUCTIA.

HaxoauTe HamOONBIIMK OOIIMI IETUTEIh M HaMMEHBIIIEEe OOIIee KpaTHOE
YUCeJl U UCTIOJIb30BaTh UX MPH PEIICHUM 3a]a4, IPUMEHSATh aIropuT™M EBKinaa.

OnepupoBaTh TOHSATHEM OCTaTKa IO MOJYJIIO, NPUMEHATh CBOMCTBA
CpPaBHEHHUI MO MOAYJIIO.

AnreOpandeckue BbIpaKeHUs

BripakeHust ¢ mepeMeHHBIMH.

Hcnonb3oBaTh aire0pandeckyto TEPMUHOJIOTUIO U CUMBOJIMKY, TMPUMEHSTH
e€ B Ipolecce OCBOCHUs yueOHOTro MaTepuaia.

Haxonuth 3HadeHUs: OyKBEHHBIX BBIPAKCHWM TPHU 3aJaHHBIX 3HAYCHUSX
MepEMEHHBIX.

HUcnonp30oBaTh  MOHATHE  TOXKJAECTBA,  BBINOJIHATH  TOKJICCTBCHHBIE
npeoOpa3oBaHUsl BEIPAKEHUH, JOKa3bIBaTh TOXKIECTRA.



MHOrouneHsl.

Bemonusate  mpeoOpa3oBaHHsl  LIEIOTO  BBIPAKEHUS B MHOTOWIEH
MIPUBEACHUEM TTOIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BoInonHATh eiicTBUS (CI0KEHUE, BBIUUTAHUE, YMHOXKEHUE) C OJHOUYICHAMU
¥ C MHOTOWICHAMH, IPUMEHATH POPMYJIBI COKPAIIEHHOTO YMHOKEHHS (KBaapaT U
Ky0 CyMMBbI, KBajpaT U KyO pa3HOCTH, Pa3HOCTh KBAJPaToOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJIE JUIsl YIIPOILLIEHUS BIYUCIICHHIA.

OcCylIecTBIATh PA3J0)KEHUE MHOTOWICHOB HAa MHOXHUTEIH C IOMOUIBIO
BBIHECEHUS 3a CKOOKHU OOIIET0 MHOKHUTEJS, TPYNIUPOBKH CIAraeMbIX, MPUMEHSIS
bopMyIIbl COKPAIEHHOTO YMHOXKEHUSI.

[IpumeHsATh MpeoOpa3oBaHKsI MHOTOWICHOB ISl PELICHMS Pa3jINMYHbIX 3a]1ad
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcronb30BaTh CBOMCTBA CTENEHEHW C HATypaJbHBIMHU II0KA3aTEISAMHU IS
IpeoOpa30BaHus BIPAKECHUII.

YpaBHeHNs U HEPABEHCTBA

Pewlate yMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
nepexoaa OT UCXOJHOIO YPAaBHEHMs K paBHOCWIbHOMY emy. IIpoBepsATh, siBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[Tonbupare mnpumepbl Map 4YHUCEN, SBIAIOIIMXCS pPEIIEHUEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JHUHEWHOIO YpaBHEHHUS C
JIBYMsI TEPEMEHHBIMH, MOJIb3YSACh TIpaUKOM, MPUBOIUTH NPUMEPHI pEIICHUS
YpaBHEHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUN IO YCJIOBHUIO 33Ja4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIy4EeHHBIN Pe3yJIbTar.

DyHKIUU

Koopnaunate! u rpaguku.

N3o0paxkath Ha KOOPJAUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, MHTEPBAJIbI, 3AIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anre0pandecKoM SI3bIKE.

OtmeyaTh B KOOPJAUHATHOM MIIOCKOCTH TOYKH IO 33JJaHHBIM KOOpUHATAaM.

OyHKIUH.

Crtpouth rpaduku TUHEHHBIX (DYHKITHIA.

OnuceiBaTh C TMOMOUIbIO (YHKIMIA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOUMOCTD,
MPOU3BOJAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.



Haxoauts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnoco® mpeAcTaBIeHUS U aHaNU3a HH(poOpMaluu,
U3BJIEKATh U HHTEPIPETUPOBATH MH(POPMAIIHIO U3 TPapUKOB PEAbHBIX MPOILIECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i aHanu3a TrpaduKoB pealbHBIX
3aBUCUMOCTEH (HynuM (YHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (DyHKIHH,
IPOMEXYTKA BO3pacTaHusi W yObIBaHHsS (DYHKIMH, HAauOOJbIlIee WM HaUMEHbIIIEE
3Ha4YCeHUsS (PYHKIHN).

Hcnonb3oBaTh rpaduku AJs UCCIIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEH, IIPH
pelIeHUN 3a7]a4 U3 IPYTUX y4eOHBIX MPEJAMETOB U PEATbHOM KU3HHU.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Koamecrno acon
Bcero KoHTposbHbIe padoThl IIpakTuyeckue padoTnl
1 Hucna v BBIYUCIICHHUS: 6
panroHaIbHbIE YUCIIa (IOBTOPEHHE)
2 OYHKIMH: KOOPIUHATHI U TpapuKu 16 1 1
3 Anrebpanyeckue BbIpaKEHUS: 9 1
BBIPKEHUS C IEPEMEHHBIMU
4 Uucna v BBIYUCIICHUS: CTETICHD 10 1
5 YpaBHEHUS U CUCTEMbI YPAaBHEHUI: JINHEHBIE 10 1
YpaBHCHHUS
6 Anrebpanyeckue BbIpaKEHUsI. MHOTOUJIEHbI 23 1 1
7 Anrebpanyeckue BbIpaKeHUS: 16 1
(hopMyITBI COKPAIEHHOTO YMHOKEHUS
Yucia 1 BBIYUCICHUS . ISTUMOCTD 10 1
OyHKIUK: TUHEHHAS QYHKIUSA 14 1
10 YpaBi{eHHs{ u CI/ICTCMEI YPAaBHEHUI. CUCTEMBI 14 1
JUHEHHBIX YPaBHCHHMA
1 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB Kypca 3 1
7 knacca, 00001IeHne 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 2




IHOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos
Ne i/m Tema ypoka
Bcero KonTtpouabHbie padoTsl IIpakTnyeckue padoTnl

1 Apudmernueckue 1eHCTBUS € LEIBIMU YUCIIAMHU. 1

3HAKOMCTBO CO CTaHAAPTHBIM BUJAM YHCiIa
5 Apudmernueckue 1eficTBUs ¢ OOBIKHOBEHHBIMU U 1

JIECATUIHBIMH APOOSIMU
3 Ennnuier namepenus. [lepeBon n3 01HUX €IUHULL 1

U3MEpEHUs B Ipyrue
4 BeipaxkeHus. YipoleHue BbIpaxeHun 1
5 HaXO)K,Z[eHI:Ie HEU3BECTHBIX KOMIIOHEHTOB 1

BBIpOKEHU I
6 PemeHIEe 3a7a4 Ha aBmkenne. Haxoxxnenne 1

CpEIHEN CKOPOCTH.
7 Koopaunara Toukn Ha mpsiMoi. 1
8 Monaynb. Moaynp yucia, reoMeTpudecKast 1

MHTEpIpeTaIys Moy
9 UuncnoBble IPOMEXKYTKH. PaCC”EOSIHI/Ie MeRKILY 1

JBYMsI TOUKaMH KOOPJAMHATHOM MpsMOi
10 [IpsimoyronbHast cucrema KOOpHHAT. Abcnucca u 1

OpAMHATa TOYKH Ha KOOPAMHATHOM IJIOCKOCTH.
11 ITocTpoeHne Touek 1o KOOpAnHaTaM. 1

OrnpeneneHne KOOPAUHAT TOYKHU.
12 CumMMeTpHsi Ha KOOPIUHATHOMN TUIOCKOCTH 1
13 Koopaunats!l cepeiuHbl OTpe3Ka 1
14 Wrpsel ¢ koopauHaTaMu 1
15 [Ipaktuyeckas padora «IIpsimoyronabHas 1 1

(mexapToBa) cucTeMa KOOPAWHAT Ha IIIOCKOCTHY




16 I'paduku 3aBuCHMOCTEM 1

17 Urenue rpaduKoB peasibHbIX 3aBUCUMOCTEH. 1

18 ITpumeps! rpadukoB, 3a1aHHBIX (popMyIamH. 1
[TocTpoenus rpaduka Mo TOYKam

19 [Tonsarue Gpynkiun. CriocoObl 3a1aHus yHKITUH 1

20 3HAKOMCTBO CO CBOMCTBaMH (h)YHKIIMIA 1

21 OyHKIMA KaK MaTeMaTHYecKasi MOJIeNb PEaJIbHOI0 1
nporecca. ['padhuku ABIKEHHS U CKOPOCTH

29 KonTposbHas pa6ora no teme: «DyHKIUHU: 1
KOOPAUHATHI 1 rpadukm»

23 TexkcroBble 3a1aun 1

24 [IpakTHKyM 110 pelIeHUI0 TEKCTOBBIX 3a/1a4 1
apu(METHYECKIM CIIOCOOOM

25 [ToBTOpeHue: 3aKOHBI apu(PMETHIECKUX TeHCTBUI 1

26 UucnoBble BEIpaXKEHUS 1
Beenenue nepemenHoil. JlelicTBust ¢ 0yKBeHHBIMU

27 BbIpakeHUsIMU. [IpuBeeHre nogo0HbIX 1
cllaraéMbIxX

28 bykBeHHBIE BBIpa)KEHHUS 1

29 3aBHCHUMOCTh MEXAY BeIMUMHaMU. Boruncienue 1
o Gpopmynam

30 Penrenue npakTHUecKuX 3am1a4y 1
KonTtposabHas pa6ora no teme:

31 «Anredpandeckue BbIpakeHusi: BoipaxkeHus ¢ 1
nepeMeHHBIMI

32 [loHsiTHE cTENeHU ¢ HaTypalbHBIM MTOKa3aTelleM 1
IIpousBeneHue cTeneHe ¢ OAMHAKOBBIM

33 ocHoBaHueM. HacTHOE cTeneHed ¢ OQUHAKOBBIM 1
OCHOBAaHHEM

34 Bo3BeneHue cTernenu B CTENEHD 1

35 Crenenp yactHOro. CTeneHb Npou3BeIeHUs 1




3amnuceh Yucia B JECITUYHON ITO3UIIMOHHON

36 cucreme cuucieHus. CtaHaapTHBIA BUJ YnciIa .
Onpenenenre CTENEHU ¢ HYJIEBbIM I10Ka3aTeIEM.

37 OrnpesienieHne CTENEeHU ¢ 1EIbIM OTPHUIATEIIbHBIM 1
I10Ka3aTelIeM

38 CBoiicTBa CTENEHH C IENIBIM MTOKa3aTeIeM 1

39 CBolicTBa CTENEHH C LIEJIBIM [10Ka3aTeEM. 1
CrangapTHBIN BUJT YKCia

40 O0600menue matepuana 1mo teme «CTeneHby 1

41 KonTpoJsbHas padora no teme: «Ctenennb» 1

42 JInnelinble ypaBHeHus. KopeHb ypaBHeHus. 1
PaBHOCUIIBHBII Tepexo

43 PaBHOCI/IHEHOCTb yPaBHeHHﬁ. ClioﬁCTBa 1
YpaBHEHUH C OJJTHOW MEPEMEHHOM.

44 HpaK}“I/IKyM [0 PEIICHHEO JINHEWHBIX YPaBHEHUH C 1
OJIHOM NTEpEMEHHOMN

45 JIuneitHble ypaBHEHMS C TApaMETPOM 1

46 JIuneliHOe ypaBHEHHeE, COAEeprKalee 3HAK MOTYJIS 1

47 VYpaBHeHHE KaKk MaTeMaTH4yecKasi MOJIeNb 1
peanbHOM cuTyanuu. Pemenue 3anau

48 Pemenune TEKCTOBBIX 3318 C IOMOLLbIO TUHEHHBIX 1
YpaBHEHHIA.

49 [IpakTHKyM IO PEMIEHUIO TEKCTOBBIX 3a7a4 1
O06001IeHre N3YYEeHHOTO MaTeprala mo TeMe:

50 «YpaBHEHMS U CUCTEMBI ypaBHEHUM: JInHEHbIE 1
ypaBHEHUS»

51 KonTtpouabHasi pa6ora 1o teme: «YpaBHeHUs U 1
CHCTEeMBI YpaBHeHHH: J/IMHelHbIe ypABHEHUD)

59 [Tonsitue ogHowieHa. OTHOYJIEH CTaHIAPTHOTO 1
Buaa. CTeneHp olHOUJIEHA

53 JIeNCTBUS ¢ OAHOUYICHAMU: YMHOKECHHE 1




OJHOYJICHOB, BO3BCICHHUEC OJHOYJICHA B CTCIICHb

JlelicTBUS ¢ OQHOWICHAMH: JICJICHUE OJJHOYJICHA HA

54 1
OJHOYICH

55 ITomo0Ousie ogHoueHbl. CoKEeHNE U BEIYUTAHUE 1
MOJOOHBIX OJHOYIECHOB

56 [Tonsite MHOTOUYIEHA. MHOTOUYJIEH CTaHapTHOTO 1
Buja CTerneHb MHOIOWICHA

57 [IpuBenenre MHOTOWICHA K CTAHAAPTHOMY BULY. 1
Brruncienue 3Ha4eHHsS MHOIOWIEHA
Pemenne ynpaxxuenunii no teme «lIpuBenenue

58 MHOTOYJIEHa K CTaHJapTHOMY BUy. Boluncnenue 1
3HAYCHUS MHOIOWICHA)

59 CrokeHHe U BRIUMTAHHE MHOTOYJICHOB 1

60 Pemenue ynpaxuenuii no reme «CioxeHue u 1
BBIYMTAHHE MHOTOUICHOBY

61 VMHOKEHHE 0JHOUYJICHA HA MHOTOWICH 1

62 Pemrenne ynpaxHeHH 110 TeMe «Y MHOKEHHE 1
OJHOYJICHA HA MHOTOYJICH)

63 [TepeMHOXEHIE MHOTOWICHOB 1

64 Pemenue ynpaxkuenuii no reme «llepemMHoxenue 1
MHOTOWICHOB)

65 [IpakTuueckas pabora «/leficTBus c 1
MHOT'OWICHAMI

66 BriHeceHne ofHOUICHA 32 CKOOKH 1

67 Pewrenue ynpaxxuenuii no reMe «BbeiHeceHue 1
OJHOYJICHA 33 CKOOKI)

68 Crioco0bl pa3noKeHHs MHOTOYJICHOB Ha 1
MHOUTeNH. CrtocoO0oM rpynmupoBKU
Pemenue ynpaxuenuii no reme «Crnocoosl

69 pa3ioKeHUs MHOTOWICHOB Ha MHOXUTEIH. 1

CriocoO60oM rpyIImupOBKI»




ToxnectBo. ToxaecTBeHHbBIE TPEOOPa30BaAHUS

70 anredpandecKkux BbpaxkeHuil. J[oka3zaTenbcTBO 1
TOXKJIECTB

71 Pemenue ynpaxnenuii no teme «JlokazarenbcTBo 1
TOKJECTB

72 Jlenenue MHOTOWICHOB 1

73 O06001IeHre U3YYEHHOTO MaTepuaia mo TeMe: 1
«Anrebpanueckue BbIpakeHHUs: MHOro4jieH»

74 KonTpoabHasi padora no teme: 1
«Auredpanyeckue Bbipa:keHusi: MHOro4/jen»

75 KBanpar CYMMBI M KBa/I[paT pasHOCTH ABYX 1
BBIpAKEHUN

76 Briaenenue noiaHoro kBajapara 1

77 Pemenne ynpaxHeHui 110 Teme «KBainaT CYMMBI 1
U KBaJIpaT pa3HOCTH JBYX BBIPAXKCHUII»

78 KBanpar CYMMBI M Pa3HOCTH HECKOIBKHX 1
BBIpAKEHU N

79 Ky6 cymMBI 11 KyO pa3HOCTH IBYX BbIpaKE€HHI 1

80 Pa3zHOCTPH KBaJpaTOB JIBYX BBIPAKCHHUN 1

81 Pewrenue ynpaxHeHui 10 TeMe «Pa3HocTh 1
KBa/IpaTOB JIBYX BbIPAKECHUI»

82 CymMa ¥ pa3HOCTh KyOOB JIBYX BBIPayKEHHM 1

83 CymMa 1 pa3HOCTB N-X CTeTeHei 1

84 Pemrenne ynpaxxaenuii no teme «®opmyiibt 1
COKPAIIEHHOI'0 YMHOXEHUSI»

85 [Tpumenenue popmyn COKpavIHéHHOFO YMHOXEHUS 1
JUISL YIIPOILIEHHUSI BBIUMCICHUH

86 [Tpumenenue popmyn C(ilcpaméHHoro YMHOXEHUS 1
JUIS pellieHusl ypaBHEHU N

87 Pemenue 3amanmnii mo teme «lIpumenenue popmyn 1

COKPAILIEHHOIO0 YMHOKCHUS»




88 Pemtenue 3amay MoBBIIIEHHON CIIOKHOCTHA 1

89 O600mmenre Matepuana 1mo teme: «®@opMyIibl 1
COKPAIICHHOT'O YMHOXCHUS

90 KounTposabHas padora no teme: «@opmy.Jibl 1
COKPAIIEHHOT0 YMHOKeHHs»

91 JemumocTs nenbix yucei. CBOMCTBa ACIUMOCTH. 1
[Tpusnaku nenmumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11

92 [Ipocteie u cocraBHbIe yncia. OCHOBHAsI TeOpeMa 1
apu(METHKH.

93 Pemenue 3ama4 Ha IETMMOCTh 1

94 YETHBIC M HEUETHRIC YHCIIa 1

95 [Tpu3Haku JETMMOCTH CYMMBI U TIPOU3BEICHUS 1
LEJIBIX YMCEJI IIPH PEIICHUHN 3a/1a4
Jlenenue ¢ octarkoM. HanbGoapmmii o0

96 JICNIATENh U HAUMEHbBIIIee 00IIee KpaTHOE IBYX 1
grcen. Anroput™ EBxnnpa.

97 ClI0)KeHHE ¥ BEIYMTAHUE OCTATKOB. Y MHOXKCHHUE 1
OCTaTKOB

98 CpaBHEHUS TEITBIX YHCET IT0 MOTYJITIO 1
HaTypaJIbHOTO YKcia

99 Pemenue ynpaxnenuii no teme «Jlenenue ¢ 1
OCTATKOM»

100 KonTtpoabnas padora no reme «Hucaa n 1
BbIUMCJIeHHs. [leTMMOCTh

101 [IpsiMast mpomOpIIMOHATBHOCTD U €€ TpaduK 1

102 Pemenue 3agau no reme «lIpsimas 1
MIPOTMOPIIMOHAILHOCTh U €€ TPaPuK»

103 Jluneiinas QyHkuus, e€ cpoictpa. I'padux 1
JTUHEWHOHN (YHKIINH

104 Pemenue 3anay mo Teme «JIunelHas QyHKIUS» 1

105 OcHOBHOE CBOWCTBO JTMHEHHOW (DYHKIIUU 1




Jluneiinas GyHknus, rpaduk KOTOPOH MPOXOIUT

106 1
yepes JBE 3aJjaHHbIE TOUKU

107 B3aumMHoe pacrnonoxxeHue rpaduKoB JTUHEHHBIX 1
byHKIMHA

108 Jlunerinbpie GyHKIIUU C TapaMeTpaMu 1

109 Oyukims Y = | X |, ee cBOHCTBa U rpaduK 1

110 Pemenue npakTuueckux 3aaad 1

111 Kycouno-nunelinbie GyHKIANA 1

112 Pemenue npakTuyeckux 3ajaau 1

113 O0600mIeHre N3yYEeHHOTO MaTeprala o TeMe: 1
«Dyukiuu. JIuneitnas GyHKuus»

114 KourpoJsbHas padora no reme: «@yHKUMH. 1
JIuneiiHas QyHKUMA»

115 JIluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU 1

116 I'paduk nuHEHOTO ypaBHEHNUS C ABYMS 1
IIEPEMEHHBIMU

117 [ToHsATHE CHCTEMBI JIMHEMHBIX YPAaBHEHUI 1

118 Fpa(bflqecxnﬁ METOJl PEIICHHS CHCTEMBI 1
JIMHENHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU

119 MCTOUI[ MOJICTAHOBKH JUIsl PELLEHHS CHCTEM 1
JUHENHBIX YpaBHEHUM

120 Pemenne cucreM JTMHENHBIX ypaBHEHUN METOIOM 1
I0JICTAHOBKHU

121 Meton CIOKEHHS JUIA PEIICHUs CUCTEM JMHENHBIX 1
ypaBHEHHI

122 Pemrenne cucreM JTMHENHBIX YPaBHEHUN METOIOM 1
CIIOKEHHUSI

123 Pemenue 3a1a4 npu NOMOIIM CUCTEM JIMHEHHBIX 1
YPaBHEHUN: 3a/1a4M Ha ABM)KEHUE

124 Pemenue 3aia4 npy NOMOIIM CUCTEM JIMHENHBIX 1

ypaBHEHUM: 3a/1a4yu Ha paCTBOPHI, CMECH U CILIABBI




125 Pemenue nmpukiaaaeix 3ama4d 1
196 PemeuHHe NPUMEPOB H 3a/1a4 110 TeMe «Cucremsl 1
JMHENHBIX YPAaBHEHUI»
197 O06o0011IeHre N3yYEeHHOTO MaTepuala o TeMe: 1
«Cucrema JMHEUHBIX YPaBHEHUI»
128 KonTpoabHas padora no teme: "Cucrema 1 1
JINHEHHbIX ypaBHeHHUil"
129 [ToBTOpEHME OCHOBHBIX MOHATHA U METOAOB Kypca 1
7 Ki1acca, 0000IIeHHe 3HAHUI
130 [TonroToBka K HTOTOBOI KOHTPOJIbHOW paboTe 1
131 HTorosasi KoHTpoJIbHaAsI padoTa 1 1
132 [ToBropenue. @YHKINU: KOOPIUHATHI U TPAPUKH. 1
Jluneitnas GyHKuus
133 IToBTOpenue. BeipaxxeHus ¢ nepeMeHHbIMH. 1
Crenens.
134 [ToBTOpenue. OHOUIEHBI 1 MHOTOWJICHBI. 1
DopMyJIbl COKPALEHHOTO YMHOXEHUS
IToBTOpEeHME. YpaBHEHNS U CUCTEMBI YPABHEHUN:
135 JIuneiinble ypaBHeHHsI. CHCTEMBbI IMHEHHBIX 1 1
ypaBHEHUH
136 [ToBTOpenue. Yncna v BerIucIeHUs. J[e1mMocTh 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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