


MHNOACHUTEJBbHASA 3AIINCKA

Anrebpa sBJIsIETCS ONHUM M3 OIMOPHBIX KYPCOB OCHOBHOTO 0OIIero oOpa3oBaHMs: OHA
o0ecrieunBaeT U3yueHHe IPYTUX TUCIHHILINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U T'YMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIMMO AJISl IPOJOJUKEHUST OOpa30BaHMs U B MOBCEIHEBHON JKU3HU.
PazBuTtrie y o0Oy4aroImuxcsi Hay4HBIX MPEACTABICHHA O MPOUCXOKAEHUH U CYIIHOCTH
anredpandyecknx abcTpakimii, crnocobe OTPakKeHUS MaTeMaTUYeCKOH HayKOoH SBICHMH U
NpOIECCOB B TNpUpoae MU OOIIecTBE, POJIM MATEMaTHYECKOTO MOAEIHPOBAHUS B HAYYHOM
MO3HAHUU U B TPAKTHKE CIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHUS] M KAYECTB
MBILLJICHUS, HEOOXOMUMBIX Ul aJanTalul B COBpeMeHHOM IdpoBoM oOrectBe. M3yuenue
anreOpel oOecrneynBaeT pa3BUTHE YMEHUs1 HAOII01aTh, CPABHUBATH, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBINUIEHHs], CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
IeNCcTBHs U BbIBOABL, (HOpMyIHpoBaTh yTBepkaeHus. OcBOeHHe Kypca anreOpbl oOecrnednBaeTt
pa3BUTHE JIOTHYECKOTO MBIILIEHHsST OOYYaroIMXCsl. OHM HCIOJB3YIOT IENyKTHUBHBIE U
UHIYKTUBHBIE pacCykaeHus, o00OLIeHHe M KOHKpPeTH3aLut, adCTparupoOBaHHE M aHAJIOTHIO.
OOyuenne anreOpe mnpeanojaraeT 3HAYUTENbHBIH OOBEM CAMOCTOSITENIBHON NeATeIbHOCTU
o0y4armuxcs, IMO3TOMY CaMOCTOSITENIbHOE peIleHHe 3ahad  SBJSIETCS — peajm3anueit
AeATeIbHOCTHOTO MPUHIIMIA OOYYEHUS.

B crpykrype mnporpammsel y4eOHOro kypca «Ajrebpa» sl OCHOBHOTO OOIIEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOAMYecKHe 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 IPYTMMHU €ro JIMHUSMH. B xone usyduenus ydeOHOTO Kypca
00y4arOIUMCS IPUXOAMUTCS JIOTHYECKU PACCYIKAATD, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHbBIN
si3bIK. B CBsI3U ¢ 3THUM B IIporpaMmy yueOHOTo Kypca « Anredpa» BKITIOYEHbI HEKOTOPbIE OCHOBBI
JIOTMKHY, TPEICTaBJE€HHbIE BO BCEX OCHOBHBIX pasfefiax MaTeMaTHYecKoro oOpasoBaHMs U
CHOCOOCTBYIOIINE OBJIAACHUIO OOYYAIOIIMMHCS OCHOB YHHBEPCAJIBHOIO MAaTEMaTHYECKOTO
si3bika. ConepskaTeNbHON M CTPYKTYPHOU OCOOEHHOCTBIO yUeOHOTo Kypca «Anredpay sBIsSeTCs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxxanane nuHUM «Yuciaa W BBIYUCICHHUS» CIY)KUT OCHOBOM IJisl JaJbHEHIIEro
U3yUYEHHs] MATEMAaTHUKU, CIIOCOOCTBYET PAa3BUTHIO Y OOYYAIOIIUXCS JIOTMYECKOTO MBbIIIJIEHMUS,
(bOpMHUPOBAHHIO YMEHHS IMOJIb30BAThCS ANITOPUTMAMHM, a TaKKe MPUOOPETEHHIO MPAKTHYECKHX
HABBIKOB, HEOOXOMMMBIX MJIsi TOBCEIHEBHON KM3HHM. Pa3BUTHE MOHSTHA O YHCIE HAa YPOBHE
OCHOBHOTO 00LIero o0pa3oBaHusi CBSI3AHO C PALIMOHAJIBbHBIMH U MPPALMOHAIBHBIMH YHCIAMHU,
(dopMHpOBaHHEM MPEACTABICHUI O NEHCTBUTEIBHOM YHCIE. 3aBepLICHHE OCBOCHHS YHCIOBOM
JUHUHU OTHECEHO K cpenHeMy odiemMy oOpa3oBaHUIO.

Conmepxanue AByx ajreOpavuecKux JHMHUNA — «AnreOpandyeckre BBbIPAXKEHUS» U
«YpaBHEeHHsT U HepaBeHCTBa»  cmocoOcTByeT  QopMupoBaHui0 Yy OOYYarOLIMXCSI
MaTEeMaTU4YeCKOro ammnapara, HeOOXOOMMOro MJisi pPeLIeHUs 33a7ad MaTeMaTHKH, CMEKHBIX
NpEeIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO 00LIero oOpa3oBaHus
yueOHBI ~ MaTepuan TPYNNUPYETCs  BOKPYr  pal[MOHANbHBIX  BbIpakeHuUid.  AunreOpa
JIEMOHCTPUPYET 3HAUYEHHE MATEMAaTHUKU Kak sI3bIKa JUIsl MOCTPOEHHUS] MaTeMaTHIECKUX MOJIEIEH,
OTHKCAaHUs MPOLECCOB U SIBJICHUH peasbHOro Mupa. B 3amaum oOydeHus anreOpe BXOIST TakKe
najbHEHIIee pPa3sBUTHE AaJTOPUTMHUYECKOrO MBIIIJICHUS, HEOOXOAMMOro, B YaCTHOCTH, JIsI
OCBOEHMsI Kypca WHQPOPMATHKH, W OBJAJEHHE HABbIKAMH JEAYKTUBHBIX PaCCyKICHHA.



[IpeobpazoBanue CUMBOJIbHBIX (HOPM CHOCOOCTBYET PAa3BUTHIO BOOOpaKEHUs, COCOOHOCTEH K

MaTeMaTHIYECKOMY TBOPUYECTRY.

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 pPa3sBUTHIO Yy OOYHAIOIIMXCSl YMEHHs HCIIONb30BaTh pa3IMYHbIE
BBIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMATUKU — CJIOBECHBIE, CHMBOJIMYECKHE, rpaduveckue,
BHOCHUT BKJIaJ B (JOPMHPOBAHUE MPEACTABICHUN O POJIM MATEMATHKH B PAa3BUTHUN LIUBUIIM3ALIUU
U KYJBTYPBL

CornmacHo y4eOHOMYy IUtaHy B 7-9 kiaccax wu3y4aercss y4eOHBIH Kypc «Anredpay,
KOTOPBII BKIIFOYAET CIENYIOIIUE OCHOBHBIC pasfesibl coiepikaHus: «Uucna W BBIYUCICHHS,
«Anrebpanyeckre BRIPAKEHUS, « Y PAaBHEHHS U HEPABEHCTBAY, K DyHKIHUNY.

Hopmamuensie 0okymenmot

1) Denepanbubiii 3akoH «O0 obpasoBanuun B Poccuiickoit ®enmepaumm» ot 29.12.2012
Ne 273-@3 (c n3mMeHeHUsIMU U JOTIONTHEHUSIMU OT 24.09.2022 Ne 371-D3);

2) depepanpHBI TOCYOAPCTBEHHBIH  OOpa3oBaTeNbHBIA  CTaHAAPT OCHOBHOTO  O0IIero
oOpa3oBaHus, YTBEPXKACHHBIH TNPUKa30oM MHUHHCTEpCTBA MpocBemeHus Poccuiickoit
Oeneparuu ot 31.05.2021 Ne 287 (manee — @®I'OC ocHoBHOrO 0bmmero odpasosanust 2021 —
DI 0C 000-2021);

3) ®denepanbHas oOpa3oBaTeNbHAS MPOrpaMMa OCHOBHOTO obinero odpasosanus (nanee — @OI
000), yTBepkaeHHasi mpuka3oM MuHHCTEpCTBA npocsemenus Poccuiickoit @enepauu oT
18.05.2023 Ne 370 «O6 yrBepxkaennu (QenepaibHOll 00pa3oBaTENbHONW MPOrPaMMbI
OCHOBHOTO 001mero obpasoanus» (3aperucrpuposan 12.07.2023 Ne 74223);

4) Canurapubie npasmia CIT 2.4.3648-20 «CaHuTapHO-3MUIEMHUOJOTUYECKHE TPeOOBaHUS K
OpPraHu3alusIM BOCIHUTAHUS W OOy4YEHHs, OTIbIXa M O3IOPOBJICHHUS JETEH M MOJIOIEKN,
YTBEPKIEHHBIX MOCTAHOBJIEHHEM | JIABHOTO TOCYapCTBEHHOTO CAaHUTAPHOTO Bpaya
Poccuiickoit @enepannu ot 28.09.2020 Ne28 (nanee — CII 2.4.3648-20);

5) Canutapueie mpaBuna u HOpMbl CanlluH 1.23685-21 «I'urmeHndeckue HOPMATHUBBI H
TpeOoBaHMs K o0ecrnedeHnIo Oe30macHOCTH U (M) Oe3BPEOHOCTH IUIS YeioBeKa (akTOpOB
cpeabl OOWTaHUS», YTBEPXKACHHBIX IIOCTAHOBJIEHHEM | JIABHOrO TIOCYIapCTBEHHOIO
caauTapHoro Bpauda Poccuiickoit @eneparyu ot 28.01.2021 Ne2 (nanee - CanlluH 1.2.3685-
21);

6) Ycras MBOY COIII Ne 21 r. Canbeka;

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.

MECTO YYEBHOTI'O IPE/META «AJITEBPA» B YYHEBHOM IIVIAHE

Ha myuenue yuebHoro kypca « Anrebpa» orsoaurcs 204 gacos: B 8 kiacce — 102 yaca (3
yaca B HeZlenmo), B 9 kiacce — 102 gaca (3 Jaca B Henemw).



COAEPKAHUE OBYUYEHUA
8 KUIACC

Yucaa u BIYMCICHHS

Ksanparueiii koperb u3 umcna. Ilonstue o0 wuppaunoHanpbHOM umcie. JlecATHYHbIE
NpUONMKEHNsT UPPALIMOHANBHBIX uncesl. CBOMCTBA apuPMETHIECKUX KBAJPATHBIX KOPHEH U HX
NPUMEHEHHe K MpeoOpa3sOBAHUIO YHCJIOBBIX BBIPAKEHHH M BbIUUCIEHUSM. JleicTBUTENbHBIE
qyucna.

Crenens ¢ 11eN1bIM NOKa3aTeseM U e€ cBoiictsa. CTaHaapTHas 3aMUCh YHUCTIA.

Aunredpanyeckue BbIPasKeHHs

KBaapaTHbliil TpéxuiieH, pa3ioskeHHe KBapaTHOTO TPEXUIEHa HA MHOKUTENH.

Anrebpandeckast npobb. OcCHOBHOE CBOHCTBO anreOpamdeckoil npobum. Crnoxenwue,
BbIUNTAHHUE, YMHOXKEHHE, JeleHne anredbpanmyeckux npobeil. PannoHambHbIE BBIPAXKEHUS U HX
npeoOpa3oBaHue.

YpaBHEHHS M HEPABEHCTBA

KBanparHoe ypaBHeHHe, (popmyia KOpHeH kBaapaTtHoro ypasHeHusi. Teopema Buera.
Pemenne ypaBHeHMI, CBOISINMXCA K JIMHEHHBbIM M KBaapartHeM. [lpocreiimme npobHO-
paloHaJIbHbIe YPaBHEHUS.

I'paduueckas mHTEpHIpETaLNsl YPABHEHUH C ABYMs MEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YPaBHEHUN C OBYMs NEPEMEHHBbIMU. lIpumeps! pelmeHus CUCTEM HEIUHEHHBIX YPaBHEHHH C
IBYMsI IEPEMEHHBIMU.

Petnenue TeKCTOBBIX 3a/1a4 aNreOpandecKum CrocoOoM.

YucnoBble HEpaBEeHCTBA W UX CBoiicTBa. HepaBeHCTBO ¢ OOHOH MEPEMEHHOMN.
PaBHOCUNIBHOCTL HepaBeHCTB. JIuHelHble HepaBeHCTBa € OAHONH nepeMeHHOW. CucTemsl
JIMHENHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DyHKUUH

ITonsitue ¢pynkumn. ObaacTe onpeneneHuss 1 MHOXKeCTBO 3HaueHHH pyHkumnu. CriocoOs
3ananus QyHKIUH.

I'paduk Pynkumu. UreHwe cpoiicTB yHkuum mo eé rpaduky. Ilpumeps rpadpukos
(YHKUNH, OTpaXKarOIUX PeaTbHbIE MPOLIECCHI.

OyHKIUY, OMUCHIBAIOIINE NPAMYIO M OOpPATHYIO MPOIMOPLHOHANBHBIC 3aBHCUMOCTH, HX
rpaduki. yrkEn y = x2, y = x3, y = \x, y=|x|. [paduueckoe pemienne ypaBHeHHii U CHCTEM
YPaBHEHHUH.

9 KJIACC

Yucia ¥ BLIYHCJIEHUS

PanvionanpHbIC YUCHA, UPPALMOHANIBHBIE YUC/IA, KOHEUHbIE U OECKOHEUHBIC NECSTUYHBIE
apobu. MHOKeCTBO NEeHCTBUTENbHBIX YHCEN, ACUCTBUTEJbHBIC YHCIA Kak OeCKOHEYHbIE
aecsiTiuHble  ApoOw.  B3aWMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOKECTBOM
JNEUCTBUTENIbHBIX YUCES U KOOPAUHATHOMN MPSMOM.

CpaBHeHUE HEWCTBUTENBHBIX 4YHCeN, apudmernueckue NEHCTBUS C NEHCTBUTEIBHBIMU
YUCIIAMHU.






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 BOCIIUTAHUE:

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

2) rpa:kAaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINIOJHEHHIO OOS3aHHOCTEH TpakJaHWHA W peau3aliil ero Ipas,
NPEACTABICHUEM O MAaTEMAaTUYeCKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3JUYHBIX CTPYKTYD,
SIBJICHUM, TIPOLIENyp TPakIaHCKOTO odmiecTBa (Hampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K
OOCYIEHUIO STHUYECKUX MpPoOJieM, CBSI3aHHBIX C MPAKTUYECKHMM NPUMEHEHHEM IOCTHKEHUH
HAYKH, OCO3HAHUEM BAKHOCTH MOPAJIbHO-3TUYECKUX MPUHLIUIIOB B AEATEIbHOCTH YYEHOTO,

3) TpyaoBOe BOCIUTaAHHE:

YCTAaHOBKOM HAa AaKTMBHOE y4YacTHE B PEIIEHHH IMPAKTHUYECKHX 3a7a4 MaTeMaTUYeCKON
HAIPaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTeMaTHYEeCKOTO 0Opa30BaHMUs Ha MPOTSHKEHUH BCEH
JKU3HU JUIs YCIEITHONW NPo(eCcCHOHANBHOMN AeATEeNbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHHWEM WHIMBHIAYAJIbHOH TPAaeKTOpUu OOpa3oBaHUsA 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
MaTeMaTUYeCKON HayKH Kak c(epbpl YeNOBEUECKOW esTeIbHOCTH, 3TAIOB €€ Pa3BUTHS H
3HAYUMOCTH JJISl Pa3BUTHS LIMBUIIN3ALINH, OBJIAICHIEM SI3bIKOM MAaTEMaTHKH U MaTeMaTHUECKOM
KyJbTYpOH Kak CPENCTBOM TIO3HAHHUS MHUPA, OBJIAACHUEM MPOCTEHIINMH HaBBIKAMHU
HCCIIEIOBATENbCKON AEeATEIbHOCTHY,

6) ¢usnueckoe BocnuTaHue, (opMHpPOBAHHMEe  KYJbBTYPbl  310POBbSl H
IMOLHOHAJIBHOIO 0JIArONOJYYHA:

TOTOBHOCTBIO TNPHUMEHATh MAaTeMaTHUECKHEe 3HAHHWA B HHTEPECax CBOETO 3I0POBbB,
BEICHUS 37JOPOBOT0 00pasa *KM3HM (3AOPOBOE NMUTAHUE, COANAHCHPOBAHHBIN PEKUM 3aHITHH U
OTIbIXA, peryisipHas (pu3uueckass akTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBBIKA pedIieKCu,
NPU3HAHHUEM CBOETO MPaBa Ha OIIHMOKY M TAKOTO JKE MpaBa IPyroro 4eoBeKa,

7) 3K0JI0rH4ecKoe BOCIIUTAHHE:

OpHEHTalMell Ha MPUMEHEHHE MAaTeMaTHYeCKHX 3HAHWH Uil pelIeHus 3aj1ad B 00JacTu
COXPAaHHOCTH OKpYKaroIleH Cperpl, IUIAHUPOBAHMS IIOCTYNIKOB M OLIEHKH HX BO3MOXKHBIX
MOCTIEICTBUI Uil OKPY’KaroIeH Cpenbl, OCO3HAHHEM IJIOOANIBHOTO XapakTepa SKOJOTHYECKHX
npo0ieM U yTel X peleHus,



8) axanTauus K H3MEHSIIUMCS YCJIOBHSM COLHAJIBHOH M NPUPOAHOH Cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBILICHUIO 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,

HEOoOXOUMOCTBIO B (POPMHUPOBAHUYN HOBBIX 3HAHWIA, B TOM 4YHUCIIE (POPMYyJIUPOBATH 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
CUTYaIlMI0 KaK BBI3OB, TPEOYIOUIUH KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbBIC PELICHHS U
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, OTHOLIEHUH MEXAY MOHATUSAMH, (HOPMYJIHPOBATH ONPENENICHUS MOHSITHH,
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
3aKOHOMEPHOCTEHN 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  CAMOCTOSITENIBHO  HECJIOXKHBIE  JIOKA3aTeJbCTBA
MaTeMaTH4eCKUX (PaKTOB, BBICTPAWBATh APTYMEHTALUIO, NPUBOIUTH TNPUMEPHI U
KOHTPIpUMeEPbL, 0O0CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS,

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

Ba3oBble ucciegoBarebcKHe 1eHCTBUS:

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

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

e camocTtosiTeNbHO  (popMmynmpoBaTh 00OOIIEHWsT U 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,

BbIOMpAaTh (hopMy mpencTaBieHnss HHQOPMALIH U WILTFIOCTPUPOBATH 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 CYILIECTBY OOCYKIa€MO TEMBI, TPOOIEMBI,
pemaeMOl 3ama4M, BBICKAa3bIBATh HJEH, HAICJEHHbIE Ha TIOUCK pPELICHMS,
COMOCTABJISITH CBOM CYXXACHUS C CYXICHUSMH JPYIHX YYaCTHHUKOB [IHAJIOra,
oOHapyXKUBaTh Pa3IM4Ke U CXOJICTBO MO3ULIUH, 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 KOMAaHAHONW 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, 0000MAaTE MHEHUS HECKOJIBKUX JIFOJEH;

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),
BbIOMpATh Crocod pemeHuss ¢ y4€TOM HMEIOIIHUXCS PEeCypcoB 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 TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPU PELICHUM 3aAa4H, BHOCUTb
KOPPEKTUBBI B JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWICHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYAHOCTEH,



® OLEHUBATbh COOTBETCTBUE PE3YJIbTATA AEATEIbHOCTH MOCTABJICHHON LENH U YCIOBUSM,
OOBSICHATD TPUYUHBI JOCTIKEHHUS WM HEIOCTIDKEHUS IIeNTH, HAXOAUTh OLIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEIAMETHBIE PE3YJIBTATBI

K xoHuy oOyuenuwss B 8 kjacce oOOy4arOIIWiiCs TOJNYYUT CIEAYIOUIHUE MPEeIMETHBIE
PE3yNbTATHI:

Yucaa u BIYMCICHHS

Hcnonb3oBaTe HadajgbHbIE MPEACTABIECHUS O MHOXKECTBE NEHCTBUTENBHBIX YHUCEN IS
CPaBHEHUs], OKPYIJICHHUS M BBIYHCIEHHH, H300pa)kaTb NEHCTBUTENbHBIE YHCIA TOYKAMH Ha
KOOPIAMHATHON MPSIMOM.

[IpuMeHATh, MOHSATHE apU(PMETHUECKOro KBaApPATHOTO KOPHs, HAXOAWTh KBAJpaTHBIC
KOPHH, HCIIOJNIB3Ys MPH HEOOXOINMOCTH KAJIbKYJISITOP, BBIMIOJIHSTH NPpeoOpa30oBaHUsl BEIPAKEHUH,
COAEp KALIUX KBAAPATHBIE KOPHU, UCIOJIb3Ysl CBOWCTBA KOPHEH.

Ucnonb3oBath 3amucu OOJNBLUIMX M MaJIbIX YHCEN C TMOMOINBIO NECSITHYHBIX ApPoOei u
creneHel yucna 10.

Anredpanyeckue BbIPasKeHHs

[IpMeHATh TIOHSTHE CTENEHH C LEeJbIM IOKa3aTejieM, BBIMOJHATh NPeoOpa3oBaHUS
BBIPAXKEHUI, COMEPKALUX CTEIICHU C LIEJIBIM NIOKA3aTeeM.

BBINONMHATE TOXIECTBEHHBbIE NPEOOpPa30BaHMs PALMOHAIBHBIX BBIPAKEHHH Ha OCHOBE
NPaBUJI IEHCTBUI HAJl MHOTOWJICHAMH H aireOpandecKiuMH ApoOsMU.

PacknanpiBaTe KBaZpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpumenaTs mnpeoOpa3oBaHUsl BBIPAKEHUH Ui PEUICHHWs pA3jMYHBIX 3a7a4 U3
MAaTE€MAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEaJIbHON NPAKTUKU.

YpaBHEeHHUS] M HEPABEHCTBA

Pemate nuHelHbIE, KBapaTHbIE YPAaBHEHUS U PALMOHAIbHBIE YPABHEHUs, CBOASIIUECS K
HUM, CCTE€MBbI JIByX YPaBHEHUH C IByMs IIepEMEHHBIMMU.

IIpoBoauTh mpoCTENIINE UCCIEOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHUH, B TOM YHCIIE C
NpUMEHeHHeM TrpadUUecKuX MpPeaCcTaBleHNH (yCTaHABIMBATb, HUMEET JIM YpPaBHEHUE WU
cHCTEeMa YPaBHEHUH pPEIleHus, €CIIH UMEET, TO CKOJIbKO, M IIpoUee).

[Tepexooutb OT CIOBECHOW (OPMYJNHUPOBKH 3amadnl K e€ anreOpamyecKoill Mojenu ¢
MOMOILBK) COCTABJICHUs YPaBHEHHMs WM CHUCTEMBl YPaBHEHMI, WHTEPNPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 33J1a4H MOJIy4E€HHBINH PE3yNbTaT.

IIpuMensTs CBOMCTBA YHCIOBLIX HEPABEHCTB AJII CPABHEHUs, OLICHKHU, PELIATh JIMHEHbIE
HEPaBEHCTBA C OIHOH NEPEMEHHOH M HMX CHCTEMbl, 1aBaTh TIpaUUIECKyI0 HILTFOCTPALHIO
MHOXKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUH

I[TonnmaTe W UCHONB30BaTh (PYHKIMOHANbHBIE TMOHSATHS W SI3bIK  (TEPMHUHBI,
CHUMBOJIMUECKHE OOO3HAYEHUs), OMpeneNATh 3HaueHHe (PYHKUUU 1O 3HAYCHUIO apryMEHTa,
OTIPENENATh CBOMCTBA (PYHKLIHMH 110 €€ rpaduKy.

CtpouTtsk rpaduku 31eMEeHTapHBIX (PYHKIMH BHIA:

y=k/x, y=x2, y=x3,y = |x|, y = VX, ONHCHIBaTH CBOHCTBA YHCIOBOH DYHKLHH 110 &
rpaduxy.

K xoHiy obOyuyenuwss B 9 kjacce OOy4arOIIWiiCs TOJNYYUT CIEAYIOUIHUE MpPEeIMETHBIC
PE3yNbTATHI:



Yucsia 1 BEIYHCIACHHS

CpaBHUBaTh U yHIOPAAOUYNUBATH PALlMOHANIbHbIE U HPPALMOHATIbHBIE YHCIIA.

BeimonHaTh apudmernyeckue NEHCTBHUS C PAllMOHANIBHBIMUA YHCIAMH, COYeTasl YCTHBIE U
MHACBbMEHHBIE IPUEMBI, BBINTOIHATE BBIYMCICHHS C UPPALUOHAIBHBIMY YHUCIAMHU.

Haxopute 3HaueHUs CTENEHeN ¢ LEeJIbIMU MOKA3aTeNIIMU U KOPHEH, BBIYUCIATL 3HAYCHUS
YHUCJIOBBIX BBIPAKEHU.

OxpyryaTh JeHCTBUTENIbHbIE 4YMCIA, BBIMNOJHATH MNPUKUIKY pe3yJbTaTa BBIUHCIECHUH,
OLIEHKY YHCJIOBBIX BBIPAXKEHUH.

YpaBHEeHHUSI M HEPABEHCTBA

Pemare inuHeNHBIE W KBaApaTHblE YypPAaBHEHUs, YPABHEHMs, CBOJALIUECS K HHM,
npocTeline APOOHO-PALMOHAIbHbIE YPaBHEHHUSI.

Pemare cucreMsl IByX JUHEHMHBIX YPAaBHEHHMU C ABYMsl IEPEMEHHBIMH U CHUCTEMBI IBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEHHBIM.

Pemarp TekcToBbIe 3amaun  anreOpanmdecKuM CrnocoOOM C IMOMOIIBID COCTABJICHUS
YPaBHEHUsI WJIH CUCTEMBI IBYX YPABHEHUM C IByMs IEPEMEHHBIMH.

IIpoBoauTe mpocTelIne UCCAENOBAHUS YPABHEHUN U CUCTEM YPABHEHHUH, B TOM YHCIIE C
NpUMEHeHHeM TrpapUuecKuX MNpeacTaBleHNH (yCTaHABJIMBATb, UMEET JH ypaBHEHHE WU
cHCTEeMa YPaBHEHUH pPEIleHus], €CJIH UMEET, TO CKOJIbKO, H ITpoUee).

Pemarp nuHeliHBIE HEPABEHCTBA, KBAIpaTHbIE HEPABEHCTBA, H300pa)kaTh peELICHUE
HEPaBEHCTB HA YMCJIOBOU NMPSIMOMH, 3aMIUCHIBATH PEIICHUE C TOMOIIBK) CUMBOJIOB.

Pemare cucremMbl JIMHEHHBIX HEPABEHCTB, CHCTEMBbl HEPABEHCTB, BKIIIOUAOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa’kaTh PEIIEHHE CHCTEMbl HEPABEHCTB HA YHCIOBOH MPSIMOH,
3aMUCHIBATH PELIEHUE C TOMOIIBK) CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUN PA3IUYHBIX 3a7a4.

DyHKUUH

PacnosHaBath (pyHKUNH H3y4eHHBIX BUIOB. [I0Ka3pIBaTh CXEMATHUECKH PACTIONOKEHNE Ha

KOOPAWHATHOH TUIOCKOCTH rpadukos QpyHKIMHA Buga: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, vy =x3, y=13x y = |x|, B 3aBHCHMOCTH OT 3HaueHHi1 KO3(QDUIINEHTOB, ONMHUCHIBATH CBOIMCTBA
byHKUUHA.

Ctpouth 1 m300pakaTh CXeMaTHUYECKH TIpadUKH KBAaAPATHUHBIX (DYHKIHH, OMUCHIBATH
CBOCTBa KBaAPATHYHBIX (PYHKLUUN MO UX TpaduKam.

PacnosHaBate  kBazpatuuHyro (yHKIMIO 10 (Qopmyne, TPUBOAUTH  NPHUMEPHI
KBaJPaTHYHBIX (PYHKIUI U3 peaibHON JKU3HHU, (PH3UKH, TEOMETPHUH.

YucnoBble NOCIeI0BATEIHLHOCTH H NPOrPecCHH

Pacno3HaBaTh apuMeTHIECKyI0 U T€OMETPHUECKYIO MPOTPECCHH MPHU Pa3HbIX crocodax
3a/IaHMsL.

BBINONHATE BBIUUCIIEHUS] C HCIOJBb30BaHUEM (OPMYJ N-rO 4WieHa apuPpMeTHIecKon U
F€OMETPUUYECKON NPOrPeCCUii, CYMMBI MIEPBBIX N YJICHOB.

H300paxkarhb 4ieHsbl MOCIEA0BATENBHOCTH TOUKAMHU Ha KOOPAWHATHOH TJIOCKOCTH.

Pemarp 3amaun, CBA3aHHBIE C YHCIOBBIMH IOCIIENOBATEIBHOCTSIME, B TOM YHCIIE 3a7a4u
U3 peasIbHOM JKU3HH (C UCIIOIb30BAHUEM KATBKYJIATOPA, LIU(DPOBBIX TEXHOJIOTHI).
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