


MHNOACHUTEJBbHASA 3AIINCKA

Anrebpa sBIsIETCS ONHUM W3 OINOPHBIX KYPCOB OCHOBHOTO 00IIero oOpa3oBaHHs: OHA
o0ecrieunBaeT U3yueHHe IPYTUX TUCLMILINH, KaK €CTECTBEHHO-HAYYHOT0, TaK U T'YMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIMMO AJISl IPOJOJDKEHUST OOpa30BaHMs U B MOBCEIHEBHON JKU3HU.
PazBuTtrie y OOy4arOImuXcsi HAy4YHBIX TMPEACTABICHUNH O MPOUCXOKIEHUH U CYIIHOCTH
anredpandyecknx abcTpaknmii, crnocobe OTPakKeHUS MaTeMaTUYeCKOH HaykoH SBICHMH U
IpOIIECCOB B TNpUpoAe MU OOIIeCTBE, POJIM MATEMaTHYECKOTO MOAEIHPOBAHUS B HAYYHOM
MO3HAHUU U B TPAKTHKE CIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHSI U KauyeCTB
MBILLJICHUS, HEOOXOMUMBIX Ul aJanTalul B COBpeMeHHOM IdpoBoM oOrnectBe. Msyuenue
anreOpel oOecrneynBaeT pa3BUTHE YMEHUs1 HAOII01aTh, CPABHUBATH, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBINUIEHHs], CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
OeWcTBHs U BbIBOABI, (opMynupoBaTh yTBep:kaeHus. OcBoeHHe Kypca anreOpel obecriednBaeT
pa3BUTHE JIOTHYECKOTO MBIILIEHHsST OOYYaroIMXCsl: OHM HCIOJB3YIOT IENyKTHUBHBIE U
UHIYKTUBHBIE paccykaeHus, o00OlLIeHHe M KOHKpPeTH3alut, adCTparupoBaHHE M aHAJIOTHIO.
OOyuenne anreOpe mnpeanojaraeT 3HAYUTENbHBI OOBEM CAMOCTOSITEIBHON MeATeIbHOCTU
o0yJaromuxcs, IMO3TOMy CaMOCTOSITENIbHOE peIleHHe 3ahad  SBJSIETCS — peajm3anueit
AeATeIbHOCTHOTO MPUHIIMIA OOYYEHUS.

B crpykrype mnporpammsel y4eOHOro kypca «Ajrebpa» sl OCHOBHOTO OOIIEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHHMAKOT COAEPIKATENIbHO-METOAMYEeCKHe JIUHUM: «Yucna u
BBIUUCJIEHUS», «AJreOpandecKkue BbIpaKeHUs», «YpaBHEHUS M HePaBEHCTBa», «DyHKIMHY.
Kaknast u3 3TUX COmep KaTebHO-METOIUYECKUX JTMHUN Pa3BUBAETCS HA MPOTSLKEHUH TPEX JIET
U3yUYeHHsI Kypca, B3aUMOJIEHCTBYsI C IPYTUMHU €ro THHUSAMH. B xome u3ydeHusi yueOHOTO Kypca
00y4arOIIUMCS IPUXOAMUTCS JIOTHYECKU PACCYIKAATD, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHbBIN
si3bIK. B CBsI3u ¢ 3TUM B IporpaMmy yueOHOTo Kypca « Anredpa» BKITIOYEHbI HEKOTOPbIE OCHOBBI
JIOTMKHY, TPECTaBJIEHHbIE BO BCEX OCHOBHBIX paszefax MaTeMaTHYeCKOro oO0pa3oBaHHs M
CHOCOOCTBYIOIINE OBJIAACHUIO OOYYAIOIIMMHCS OCHOB YHHBEPCAJIBHOIO MAaTEMaTHYECKOTO
si3bika. ConepskaTeNbHON M CTPYKTYPHOU OCOOEHHOCTBIO yUeOHOTo Kypca «Anredpay sBIsSeTCs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxxanane nuHUM «YUucna W BBIUUCICHUS» CIYKUT OCHOBOM MJisl JaJbHEHIIETro
U3yUYEHHs] MATEMAaTHUKU, CIIOCOOCTBYET PAa3BUTHIO Y OOYYAIOIIUXCS JIOTMYECKOTO MBbIIIJIEHMUS,
(bOpPMHUPOBAHHIO YMEHHS IMOJIb30BAThCS AITOPUTMAMHM, a TaKKe MPUOOPETEHHIO MPAKTHYECKHX
HABBIKOB, HEOOXOMMMBIX JJIsi MOBCETHEBHON KM3HH. Pa3BUTHE MOHSTHS O YKUCJIE€ HAa YPOBHE
OCHOBHOTO 00LIero o0pa3oBaHusi CBSI3AHO C PALIMOHAJIBbHBIMH U MPPALMOHAIBHBIMH YHCIAMHU,
(dopMHpOBaHHEM MPEACTABICHUN O NEHCTBUTEIBHOM YHC/E. 3aBEepLICHHE OCBOCHHS YHCIIOBOM
JUHUHU OTHECEHO K cpenHeMy odiemMy oOpa3oBaHUIO.

Conmepxanue OByx ajreOpaviuecKux JUHUN — «AnreOpanyeckie BBbIPAKEHUS» U
«YpaBHeHHsT U HepaBeHCTBa»  cmocoOcTByer  QopMupoBaHuio Yy OOYYarOLIMXCSI
MaTEeMaTU4YeCKOro ammnapara, HeOOXOOMMOro MJisi pPeLIeHUs 33a7ad MaTeMaTHKH, CMEKHBIX
NpPEIMETOB H MPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO 00LIero oopa3oBaHusI
yueOHBI  MaTepuan TPYNIHUPYETCs  BOKPYr  pal[MOHANbHBIX  BbIpakeHuUid.  AunreOpa
JIEMOHCTPUPYET 3HAYEHHE MATEMAaTHUKU Kak sI3bIKa [UIsl MOCTPOEHHUS] MaTeMATHIECKUX MOJIEIEH,
OMUCAHUs MPOLIECCOB U SIBICHUH peasbHOro Mupa. B 3amaum oOydeHus anreOpe BXOIST TakKe
najbHEHIIee pPa3BUTHE ANTOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOOUMOro, B HYaCTHOCTH, JIsI
OCBOEHMsI Kypca WH(POPMATHKH, W OBJQJEHHE HABbIKAMHM JEAYKTUBHBIX PacCCyKICHHA.
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[IpeobpazoBanue CUMBOJIbHBIX (HOPM CHOCOOCTBYET PAa3BUTHIO BOOOpaKEHUs, COCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUECTBY.

Copmepxanne  (QyHKIMOHAJIBbHO-rpaUuecKOW  JIMHUM  HALEJIeHO Ha  TOJyuYeHHe
o0y4aromuMucs 3HaHUH O PYHKUIMAX KaK BaXKHEHWIIeH MaTeMaTHYeCKON MOAETH JUIsl OTICAHHUS
U HCCJICAOBAaHUS Pa3sHOOOPA3HBIX MPOLIECCOB W SIBICHWH B mpupone u obmectse. M3yueHue
Marepuaja CIIOCOOCTBYET pPAa3BUTHIO Yy OOyYarOIIMXCS YMEHHs HCIIOJIb30BaTh Pa3IMYHbIE
BBIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMATUKU — CJIOBECHBIE, CHMBOJIMYECKHE, rpaduveckue,
BHOCHUT BKJIaJ B (JOPMHPOBAHUE MPEACTABICHUN O POJIM MATEMATHKH B PAa3BUTHUN LIUBUIIM3ALIUU
U KYJBTYPBL

CornacHo yyeOHOMY TuTaHy B 9 Kjacce mzydaercs: yueOHBIH Kypc «Anredpa», KOTOPBIH
BKJIIOYAET CJEAYIOLME OCHOBHbIE pas3fenbl cojepkaHus: «Yuciaa UM BBIUHUCICHUS,
«Anrebpanyeckre BRIPAKEHUS, « Y PAaBHEHHS U HEPABEHCTBAY, K DyHKIHUNY.

Ha usyuenue ydeOHoro kypca «Anredpa» orBomutcs B 9 kiacce — 102 daca (3 uaca B
HEJNIEITIO).

IIporpamma paspaboTaHa Ha OCHOBE M COOTBETCTBYET TPeOOBAHMSIM CIEIYIOIIUX
JOKYMEHTOB:

1) ®epepanpHblii  3akoH «0O06  oOpa3zoBaHHH B Poccuiickoi ®depepauun»  OT
29.12.2012 Ne 273-®3 (¢ u3MeHeHUsIMU B JOTIOJHEHUIMU OT 24.09.2022 Ne 371-D3);

2) depepanbHBI TOCYOApCTBEHHBIN OOpa3oOBaTeNbHBIA CTaHAAPT OCHOBHOTO OOIIEro
o0pa3oBaHus, YTBEP)KACHHBIH NPUKa3oM MUHHCTEpCTBA MpOcBemeHus: Poccuiickoit
@eneparu ot 31.05.2021 Ne 287 (manee — ®I'OC ocHoBHOrO 00IIEero odpasoBaHHs
2021 — @I'OC 000-2021);

3) denepanbHas oOpa3oBaTebHAS MPOrpaMMa OCHOBHOTO o0Imero obpasoBaHus (nanee —
@OIT 00O0), yrBepkaeHHas NpUKa3oM MUHHUCTEpPCTBA NpOCBEIeHust Poccuiickoit
Deneparun ot 18.05.2023 Ne 370 «OO6 yrBepxneHun (enepanbHO 00pa3oBaTeNbHON
NPOrpaMMbl OCHOBHOTO od1ero odpasoBanus» (3apeructpuponad 12.07.2023 Ne 74223);

4) Canurapusie npasmia CIT 2.4.3648-20 «CaHuTapHO-3MUAEMHUOJIOTHYECKHE TPeOOBAHUS
K OpraHu3alMsM BOCIUTAHUS M OOYYEHHUs, OTHbIXa U O3AOPOBJICHUS [JeTed W
MOJIOAEKN»,  YTBEP)KIAEHHBIX  IOCTAHOBJEHHEM [ JlaBHOrO  rocyAapCTBEHHOIO
caruTapHoro Bpada Poccuiickoii @eneparun ot 28.09.2020 Ne28 (nanee — CIT 2.4.3648-
20);

5) Canutapubie npasuia u HopMmbl CanlluH 1.2.3685-21 «I'urneHnveckue HOPMATUBBI U
TpeboBanus k obecnedyeHuro Oe3omacHOCTH u (Win) Oe3BPEeTHOCTH I 4YeJIOBEKa
dakTOopoB  cpempl  OOWTaHUS»,  YTBEPXKIEHHBIX  IOCTAHOBJICHHEM | J1aBHOTO
rOCyJapCTBEHHOIro caHuTapHoro Bpaua Poccuiickoit ®@enepaunu ot 28.01.2021 Ne2
(manee - CanlluH 1.2.3685- 21);

6) Ycras MBOY COII Ne 21 r. Canbcka,

7) Tlonosxkenue o padouux nporpammax MBOY COIII Ne 21 r. Canbcka;

8) Kanennapueiii yueOHbIl rpaduk Ha 2023-2024 yueOHbIii rog;

9) Pacnucanue ypokos Ha 2023-2024 y4eOHbIii roz.



COAEPKAHUE OBYUYEHUA
9 KUIACC

Yucaa u BIYMCICHHS

PaunonanpHble YHCIa, UPPALIMOHAIBHBIE YHCIA, KOHEYHbIE 1 OECKOHEUHBIE AECATHYHBIC
apobu. MHOXKECTBO [eHCTBUTENbHBIX YHCEN, [eHCTBUTEIbHBIE 4YHCIAa KaK OECKOHEUHbIe
HecATUYHble  ApoOM. B3anMHO  OZHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXKECTBOM
JNENCTBUTENIBHBIX YUCES U KOOPAUHATHON MPSMOM.

CpaBHEHUE AEWCTBUTENBHBIX YHUCEN, apu(pMETHUECKHe NEHCTBUS C NEeHCTBUTEIBHBIMU
YUCJIAMHU.

Pasmeprer OOBEKTOB OKpYXKAMOIIEr0o MHPA, UIUTENBHOCTb MPOLECCOB B OKPYKAMOIIEM
MHpE.

[TpubmmwkéHHoe 3HauYeHHe BEJNWYMHBL, TOYHOCTb NPUOMKeHus. OKpyrieHHe YHCel.
Ilpukuaka v OLleHKa PE3yJIbTaTOB BBIYUCICHUH.

YpaBHEHHUS M HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHeHUH, CBOAALIUXCS K IMHEHHBIM.

Ksagparnoe ypaBHeHue. PemieHue ypaBHEHHI, CBOOSAIIMXCA K  KBaJAPATHBIM.
buksaapatHoe ypaBHeHue. lIpumeps! pemieHuss ypaBHEHUN TpPeTbed M 4YETBEPTOU CTENeHeln
Pa3N0oKEHUEM HAa MHOKHUTEIH.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHeHWH.  PelmeHne  TEKCTOBBIX  3a4ay
anreOpandecKiuM METOIOM.

VYpaBHEHHE C ABYMsl NEpeMEHHBIMH U ero rpaguk. Pemenne cucteMm HBYX JHHEHHBIX
YPaBHEHUN C OBYMsl NEpeMeHHbIMH. PelleHue cucremM ABYX YPAaBHEHHH, OJHO U3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOPOH cremneHu. I paduueckass MHTEpNpeTalusl CUCTEMbl YPaBHEHUH C
IOBYMs IEPEMEHHBIMH.

Peinenue TeKCTOBBIX 3a/1a4 alreOpandecKum CrocoOoM.

Hucnosele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHENHBIX HEPABEHCTB C OJHOM MNEpeMEHHOH. PelleHne CUCTEM JMHEHHBIX
HEPaBEHCTB C OAHOHN mepemeHHOH. KBanparnele HepaBeHcTBa. ['paduueckas MHTEprperanys
HEPAaBEHCTB U CUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMU.

DyHKUUH

KBagpatuunas ¢yakuus, e€ rpaduxk u cpoiictBa. IlapaOona, KOOpPAMHATHI BEPIIMHBI
napaboJibl, OCh CHMMETPUH Mapadoibl.

I'paduxu Gynxumit: y = kx, y =kx + b, y =k/x, y =x3, y = VX, y = |x| 1 uX CBOWCTBa.

YucsioBbIe N0CJAE10BATENBHOCTH H IPOTPECCHH

[loHsiTHE YMCIOBOM MOCIENOBATENBHOCTH. 3aJaHUE TOCIENOBATEIbHOCTH PEKYPPEHTHON
dbopmynoli u GpopmyIoii n-ro 4ieHa.

Apudpmernueckass ©  reoMeTpudeckas  nporpeccuu.  Popmynbl  #-TO  4JIeHA
apru(pMETHIECKOH U T€OMETPUIECKOH MPOrPECCHiA, CYMMBI NIEPBbIX 7 YJICHOB.

Uzo0pakeHne 4ieHOB apuU(PMETHIECKOH U TeOMETPHUYECKOW MPOrpeccHil TOYKaMH Ha
KOOPAMHATHOMN TIOCKOCTU. JINHENHBIN U 3KCTIOHEHLUAIbHBIN pOCT. Cl10XKHbIE IPOLIEHTHI.



INTAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBLI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJbTATHI

JIN4HOCTHBIE pe3yJbTaTbl OCBOCHHMsS IPOrpaMMbl ydeOHOro Kkypca «Anredpa»
XapaKTEPUYIOTCS:

1) naTpuoTHYecKoe BOCIUTAHUE:

NpPOSIBJICHHEM HHTEpeca K TMPOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JOCTIDKEHHMSIM POCCHUICKHX MATEMaTHKOB W POCCHUHCKOMN
MaTeMaTHYECKOH IIKOJIBI, K UCTIONB30BAHUIO 3TUX JOCTHKEHUH B IPYTUX HAYKaX U MPUKIATHBIX
cepax;

2) rpa:kAaAHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJHEHHIO OOS3aHHOCTEH TpakJaHWHA W peau3aliil ero Ipas,
NPEACTABICHUEM O MAaTEMAaTUYeCKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYD,
SIBJICHUM, TPOIENyp TPakIaHCKOTO olmecTtBa (HampuMmep, BHIOOPBI, OMPOCHI), TOTOBHOCTHIO K
OOCYIEHUIO STHUYECKUX MpPoOJieM, CBSI3aHHBIX C MPAKTUYECKHMM NPUMEHEHHEM IOCTHKEHUH
HAYKH, OCO3HAHUEM BAKHOCTH MOPAJbHO-3TUYECKUX MTPUHLIUIIOB B AEATEIbHOCTH YYEHOTO,

3) TpyaoBOe BOCIUTaAHHE:

YCTAaHOBKOM Ha aKTHBHOE y4acTHE B PEIIEHUH TMPAKTHUECKUX 3a7ad MaTeMaTHYeCKOU
HAIPaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTeMaTHYEeCKOTO 0Opa30BaHMUs Ha MPOTSHKEHUH BCEH
JKU3HU JUIs YCIEITHONW NPo(eCcCHOHANBHOMN AeATEeNbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHHWEM WHIMBHIYAJIbHOH TPAaeKTOpUM OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCITUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MATEMAaTHYECKUX
0OBEKTOB, 3a/1a4, PEIIEHH, PACCY’KACHUN, YMEHHIO BUIETh MATEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE,

S) HeHHOCTH HAYYHOr 0 MO3HAHMA:

OpHEHTAIlMEeH B NEATENLHOCTH Ha COBPEMEHHYIO CHCTEMY HAY4YHBIX MPENCTaBICHHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHs 4YeJOBEKa, MPHPOAbl M OOLIecTBa, NOHUMAaHHUEM
MaTeMaTHYeCKON HayKH Kak c(eppl YeJoBEeYeCKOW MesATEeNbHOCTH, 3TANOB €€ Pa3BUTHA U
3HAYUMOCTH JJISl Pa3BUTHS LIMBUIIN3ALINH, OBJIAIEHUEM SI3bIKOM MAaTEMaTHKH U MaTeMaTHUECKOM
KyJbTYpOH Kak CPENCTBOM TIO3HAHHUS MHUPA, OBJIAACHUEM MPOCTEHIINMH HaBBIKAMHU
HCCIIEIOBATENbCKON AEeATEIbHOCTHY,

6) ¢wusnueckoe BocnuTaHue, (QopMHpPOBAHHMEe  KYJIbBTYPbl  3A0POBbS H
IMOLHOHAJIBHOIO 0JIArONOJYYHA:

TOTOBHOCTBIO TNPHUMEHATh MAaTeMaTHUECKHE 3HAHHWA B HHTEPECax CBOErO 3I0POBbB,
BEICHUS 37JOPOBOT0 00pasa *KM3HM (3AOPOBOE NMUTAHUE, COANAHCHPOBAHHBIN PEKUM 3aHITHH U
OTIBIXA, peryjsipHas (pu3uueckass aKTUBHOCTB), C(HOPMHPOBAHHOCTBIO HaBbIKA pedIexcuw,
NPU3HAHHUEM CBOETO MPaBa Ha OIIHMOKY M TAKOTO JKE MpaBa IPyroro 4eoBeKa,

7) 3K0JI0rH4ecKoe BOCIIUTAHHE:

OpHEHTalMell Ha MPUMEHEHHE MAaTeMaTHYeCKHX 3HAHWH JJIsl pelieHus 3ajgad B 00JacTu
COXPAaHHOCTH OKPYXKAaroIeH Cperpl, IUIAHUPOBAHUS IOCTYNIKOB M OLIGHKU HX BO3MOXKHBIX
MOCTIEICTBUI Uil OKPY’KaroIeH Cpenbl, OCO3HAHHEM IJIOOANIBHOTO XapakTepa SKOJOTHYECKHX
npoOieM U myTel X peleHus,



8) axanTauus K H3MEHSIIUMCS YCJIOBHSM COLHAJIBHOH M NPUPOAHOH Cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBILICHUID YPOBHS CBOEH
KOMITETEHTHOCTH 4€pe3 MPAKTUUYECKYIO EeSTEIbHOCThb, B TOM YUCJIE YMEHHE YUUTBCS y APYTUX
JEOAeH, MpuodpeTaTb B COBMECTHON AESITEIbHOCTU HOBbIE 3HAHUS, HABBIKA U KOMIETEHIINH U3
OIbITa APYTHX,

HeO0OXOUMOCTBIO B (POPMHUPOBAHUYN HOBBIX 3HAHHIA, B TOM 4YHUCIE (OPMYIHPOBATH UJIEH,
MOHSITHSI, TUTIOTE3bI 00 O0BEKTaX W SIBJICHUSIX, B TOM YHUCJIE paHEe HEM3BECTHBIX, OCO3HABATh
neguIuThl COOCTBEHHBIX 3HAHUI M KOMITETEHTHOCTEH, MJIAHUPOBATH CBOE PA3BUTHE,

CHOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYID CHTYalMIO, BOCHPUHHMATH CTPECCOBYIO
CUTYAaIlMI0 KaK BBI3OB, TPEOYIOUIUMI KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHHS W
nercTBusi, GOPMYTUPOBATEH U OLIEHUBATH PUCKH U TIOCIEACTBYS, (JOPMHUPOBATDH OTIBIT.

METAOPEJMETHBIE PE3YJbTATDBI

[lo3naBaTeIbHBIE YHHBEPCAJbHbIE YUeOHbIE JeHCTBHS

ba3osrble Jornueckue JeHCTBHS:

® BBIIBISITh U XapPaKTEPU30BATh CYILIECTBEHHbIE NMPU3HAKKM MAaTEMATHYECKHX OOBEKTOB,
MOHATUH, OTHOLIEHWH MEXAY MOHATUSAMH, (HOPMYJIHPOBATH ONPENENICHUS MOHSTHH,
yCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK KJIACCU(PHUKAIMU, OCHOBAHUS Al 0000IeH s
U CPaBHEHHMs, KPUTEPUU MPOBOAUMOTO aHAJIN3A,

® BOCIpPUHUMATbH, (POPMYJTUPOBATH U MPEOOPA3OBLIBATL CY)KICHHS: YTBEPAUTENbHbIC U
OTpHULIATENbHBIE, €NUHIYHbBIE, YACTHBIC U OOIIHUE, YCIOBHBIE,

®  BBIBJSITH MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTHBOPEUHs B (pakrax,
JAaHHBIX, HAOMIONCHHMAX W YTBEPXKACHUSIX, NpPEAJIaraTb KPUTEPHH JUIS BBISBICHUS
3aKOHOMEPHOCTEN U NPOTUBOPEUNH;

e JeNaTh BBIBOJBI C UCIOJIb30BAHHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U WHAYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3AKIIOYEHUH 110 aHAJIOTUH;

e pa3dupaTb JOKa3aTeNbCTBA MATEeMATUYECKUX  VTBEPXKOEHWH (TpsMbBIE W OT
MPOTHBHOTO), NPOBOANTH  CAaMOCTOATENBHO  HECIOXKHBIE  JIOKA3aTeNlbCTBA
MaTeMaTH4eCKUX (PaKTOB, BBICTPAWBATh APTYMEHTALMIO, NPUBOIUTH TNPUMEPHl HU
KOHTPIpUMeEPbL, 0O0CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS,

e BpIOMpaTh Ccnoco0 pemieHus y4eOHOH 3amadyn (CpaBHHUBATh HECKOJIBKO BapUAHTOB
peleHust, BEIOUpaTh HanboJee MOIXOMALINI ¢ YIETOM CaMOCTOSITEIBHO BBIACICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarebCcKHe 1eHCTBUS:

® UCIMOJIB30BaThb  BOMPOCHI  KaK  HMCCJIENOBATENbCKUNA  MHCTPYMEHT  IO3HAHMUS,
dbopmMyHpoBaTh BOIIPOCHI, bukcupyromue MIPOTHUBOpEUHE, npobiemy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HCKOMOE M JaHHOE, (OPMUPOBATH THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HLIUI0, MHEHHE,

® TMPOBOJAUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IUJIAHY HECJIOJKHBIH SKCIEPHUMEHT,
HeOOJbIIIOE HCCIEOBAHNE [0 YCTAHOBJEHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEKIy COOOM;

e camocrosiTeNibHO  (popMmynmpoBaTh O0OOIIEHWsT Y BBIBOABI 1O  pe3yjbTaTam
NPOBENEHHOTO HAONIOACHNUS, UCCIENOBAHMS, OLEHUBATh JOCTOBEPHOCTh MOJTYUEHHBIX
Pe3yJbTaTOB, BHIBOJOB U O0OOIIEHHMIA,



MPOrHO3UPOBATb BO3ZMOXKHOC PAa3BHUTUE NPOLECCCA, a TAKKE BbIABUTATb MPCATIOJOKCHUA
O €0 pa3sBUTHUH B HOBBIX YCJIOBUSX.

Pa6ora ¢ undopmanueii:

BBISIBJIATE HEJOCTATOYHOCTh U U30BITOYHOCTH MH(OPMAINH, NAHHBIX, HEOOXOIUMBIX
IUIS1 PELIeHHS 3a71a4H,

BbIOMPATh, AHAJU3UPOBATh, CUCTEMATU3UPOBATb U HWHTEPIPETUPOBATH HH(POPMALIHIO
Pa3NIUYHBIX BUAOB U (POPM NPEACTABICHNUS,

BbIOMpaTh (hopMy mpencTaBieHnss MHGOPMALIMH U WILTFOCTPUPOBATH PeIIaeMble 3aauu
CXeMaMH, ArarpaMMaMy, UHOH rpadukoil 1 uX KOMOMHALUSAMY,

OLICHUBATh HAAEKHOCTh MH(POPMALIUH 1O KPUTEPHUSIM, MPENIOKEHHBIM YUUTEIEM WIIH
cOpPMyITUPOBAHHBIM CAMOCTOSITENBHO.

KomMmyHukaTHBHBIe YHHBepCAJIbHbIE yueOHbIe JeHCTBUS:

BOCIIPHHUMATh B (OPMYJIUPOBATH CY)KACHHS B COOTBETCTBUH C YCIOBUSMH H LIENISIMHU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAKAThb CBOK TOYKY 3PEHHS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, aBaTh MOSCHEHHS 110 XOAY PELISHHs 3a1a4Hl, KOMMEHTHPOBATh
MIOJIYYE€HHBIH Pe3yJIbTarT,

B X0J1e OOCY)KIEHHs 331aBaTh BOIPOCHI IO CYLIECTBY OOCYKIa€MO TEMBI, POOIEMBI,
pemaeMOl 3ama4M, BBICKAa3bIBATh HJEH, HAICJEHHbIE Ha TIOUCK pPELICHMS,
COMOCTABJISITH CBOM CYXXACHUS C CYXICHUSMH JPYIHX YYaCTHHUKOB [IHAJIOra,
oOHapyKUBaTh Pa3IMYMe U CXOJICTBO MO3ULUH, B KOPPEKTHOH (opme PopMyInpoBaTh
Pa3HOIJIACHsl, CBOM BO3PAKECHHUS,

NPEACTABISTh PE3YJIbTAThI PEIIEHHS 3a/1a4M, YKCIIEPUMEHTa, UCCIEIOBAHUs, POCKTA,
CaMOCTOATENILHO BbIOMpPATh (OpMAT BBICTYIUICHHS C YYETOM 3a/1a4 NPE3CHTAlHU |
0COOEHHOCTEH ayTUTOPHH;

MOHMMATh M HCIIOJIb30BAaTh NMPEUMYINECTBA KOMAHAHONW W MHIWBUAYAIbHOW padOTHI
NPU PELICHUH YIeOHBIX MaTEMAaTHUECKUX 3a7ad;

NPUHUMATD LeJTb COBMECTHOHN AEATENbHOCTH, TUIAHUPOBATh OPTAaHU3ALHIO COBMECTHOMN
paboTbl, pacmpenensiTe BuUAbl padoT, OOroBapUBAaTBCA, OOCYKOATh MPOLECC U
pe3yabTaT paboThl, 0000IAaTh MHEHUST HECKOJIbKHX JIFOIEH,

y4acTBOBAaTb B TPYNIOBBIX ¢opmax paboTel (0OCyxkneHus, OOMEH MHEHHSIMH,
MO3TOBBIE IITYPMBl U JPYTHE), BBINOJIHITH CBOK 4acTb pabOTBl M KOOPAMHHUPOBATH
CBOM JEHWCTBUS C JPYTUMH WIEHAMH KOMAaH/BIL, OLIEHUBATh KaYECTBO CBOETO BKJIAA B
oOmuii MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YHACTHUKAMH B3aUMOJIEHCTBHSL.

PerynsiTuBHBIe YHHBepcaJbHbIe YueOHbIe AeHcTBUS
Camoopranmn3auus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aJrOPUTM pELIeHUs 3afadd (WM €ro 4acTh),
BbIOMpPATh CMOCOO peIIeHHs € Y4ETOM HMEIOIIHNXCS PeCcypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIIEHUH C Y4ETOM
HOBOH MH(OpMAIUH.

CaMOKOHTPO.Ib, IMOLMOHAILHBII HHTELIeKT:

BJIAIETh CIIOCO0aMU CaMOTMPOBEPKH, CAMOKOHTPOJISI TIPOLECCa W PE3yNIbTaTa PeIeHus
MaTeMaTUYeCKOM 3a/1a4u,
MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUM 3aAa4H, BHOCUTb
KOPPEKTUBBI B JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWICHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYAHOCTEH,



® OLEHUBATbh COOTBETCTBUE PE3YJIbTATA AEATEIbHOCTH MOCTABJICHHON LENH U YCIOBUSM,
OOBSICHATD TPUYUHBI JOCTIKEHHS] WM HEIOCTIDKEHHS LEJH, HAXOAWUTh OLIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEIAMETHBIE PE3YJIBTATBI

K xoHuy oOyuenuwss B 9 kjacce OOyYarOIIWICS TOJNYYUT CIEAYIOUIHUE MPEeIMETHBIE
PE3yNbTATHI:

Yucaa u BBIYMCICHHS

CpaBHUBATh U yHIOPAAOUNUBATH PALlMOHAIBHbIE U HPPALMOHANIbHbIE YUCIA.

BeimonHaTe apudmernyeckue NEHCTBUS C PAllMOHAIBHBIMUA YHCIAMH, COYETasl YCTHBIE U
MHACbMEHHBIE IPUEMBI, BBIITOIHATE BBIYUCICHUs C UPPALMOHAIBHBIMU YUCIAMU.

Haxoaute 3HaueHUs CTENEHEN ¢ LEeJIbIMU MOKA3aTeNIIMU U KOPHEH, BBIYUCIATL 3HAYCHUS
YHUCJIOBBIX BBIPAKEHU.

OxpyraTh JeHCTBUTEIbHbIE YMCIA, BBINOJHATH MNPUKUIKY pe3yJbTaTa BBIUUCICHUH,
OLIEHKY YHCJIOBBIX BBIPAXKEHUH.

YpaBHEHHS M HEPABEHCTBA

Pemare suHeENHBIE W KBajgpaTHbBIE YPAaBHEHMs, YPABHEHHs, CBOJAINUECS K HHM,
npocTeime APOOHO-PALNOHAIbHbIE YPaBHEHHUS.

Pemate cucteMsl IByX JUHEHHBIX YPABHEHHUH C ABYMsl EPEMEHHBIMH U CHCTEMBI ABYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SBJISIETCS JIMHEHHBIM.

Pemarp TekcTOBBIE 3amayn anreOpandeckuM CHocoOOM C TMOMOIIBID COCTaBJICHUS
YPaBHEHUsI WJIH CUCTEMBI IBYX YPABHEHHI C IByMs IEPEMEHHBIMH.

IIpoBoauTh mpocTENINe UCCIENOBAHNS YPABHEHUN U CUCTEM YPAaBHEHHUH, B TOM YHUCIE C
NpUMEHeHHeM TrpadUUecKuX TMpPencTaBleHHH (yCTaHABIMBATb, HUMEET JIM YpPaBHEHUE WU
cHCTEeMa YPaBHEHUH pPEIleHus], €CIIH UMEET, TO CKOJIbKO, H IIpoUee).

Pemarps nuHelHBIE HEPABEHCTBA, KBAaIpaTHbIE HEPABEHCTBA, H300paXkaTh peLICHHUE
HEPAaBEHCTB HA YMCJIOBOU NPSIMOMH, 3aMIUCHIBATH PEIIEHUE C TIOMOIIBK CUMBOJIOB.

Pemate cucTemMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIFOYAIOLINE
KBaJpaTHOE HEPABEHCTBO, M300pa’kaTh PEIIEHHE CHCTEMbl HEPABEHCTB HA YHCIOBOH MPSIMOH,
3aIMUCHIBATH PELIEHUE C TOMOLIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUN PA3JIUYHBIX 3a7a4.

DyHKUUH

Pacnio3HaBath (yHKUNH H3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXEMATHUECKH PACTIONOKEHUE HA

KOOPAMHATHOH TIOCKOCTH rpadukoB QpyHKIMHA Buga: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, vy =x3, y=13x y = |x|, B 3aBHCMOCTH OT 3HaueHHi1 KO3(QDUIINEHTOB, ONMUCHIBATH CBOICTBA
byHKUUHA.

Ctpouth 1 m300pakaTh CXeMaTHUECKH rpadUKyd KBaAPATHUYHBIX (DYHKIMH, OMUCHIBATH
CBOCTBA KBaAPATHYHBIX (PYHKUUN MO UX Tpadukam.

PacnosHaBate  kBazpaTuuHyro (yHKIuMIO 1o  Qopmyse, TPHUBOANTH  IPUMEPHI
KBaJPaTHUHBIX (PYHKIUH U3 peaibHON JKU3HHU, (PH3UKH, TEOMETPHUH.

Yuc/i0BbIe MOCJIEA0BATEIbHOCTH H NPOrPeccHH

Pacno3HaBaTh apupMeTHIECKyI0 1 T€OMETPHUYECKYIO MPOTPECCHH MPHU Pa3HbIX criocodax
3aJaHus.



BBINONMHATE BBIYUCIEHUS] C HCIOJIb30BAaHUEM (OPMYJ N-rO 4WieHa apupMeTHIecKon U
F€OMETPUUYECKON NPOrpeCcCUii, CYMMBI MIEPBBIX N YJICHOB.

H300pakarh 4ieHsl MOCIEA0BATEIbHOCTH TOUKAMHU Ha KOOPIUHATHOM MIIOCKOCTH.

Pemarp 3amaun, CBA3aHHBIC C YHCIOBBIMH IOCIIENOBATEIBHOCTSIME, B TOM YHCJIE 3a7a4d
U3 peaJbHOM JKU3HU (C UCTIOJB30BAHUEM KAJIbKYJIATOPA, TM(POBBIX TEXHOJIOTHI).
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