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MOJAYJb «AJITEBPA» (391 u.)
HOACHUTEJIBHAA 3AIINCKA

Anrebpa sBASE€TCS OJHUM M3 OMNOPHBIX KYPCOB OCHOBHOIO OOILIEro
00pa3oBaHusl: OHA 00ECIIEUNBAET U3YUCHUE IPYTUX TUCLUILIMH, KaK €CTECTBEHHO-
HAy4HOTO, TaK M TYMAHUTAPHOTO UHUKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
NpOIOJKEeHUs: 00pa30BaHUs U B MOBCEHEBHOM JKU3HU. Pa3BUTHE y 00yYaromxcs
HAy4YHbIX TMPEACTABICHUNA O TMPOUCXOXNKAECHUM W CYIIHOCTH alre0pandyeckux
abcTpakuuii, cnocode OTPAKEHUSI MATEMATUYECKON HAyKO# SBJIEHUI U MPOLECCOB
B MpUpPOJE U OOUIECTBE, POJIM MATEMATUYECKOrO MOJACIMPOBAHUS B HAYYHOM
MO3HAHUM M B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
M KQUeCTB MBILUICHUS, HEOOXOJUMBIX I aJanTallid B COBPEMEHHOM LIH(PPOBOM
obuiectBe. M3yueHue anreOpbl 00ECIEUMBAET PA3BUTUE YMEHMs HaOJIOATh,
CpPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTUYHOCTU MBIILICHUS,
CMOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEHCTBHS U BBIBOJbI,
dbopMynupoBarh yTBREpKACHU. OCBOCHHE Kypca anreOpbl 00ecneunBacT pa3BUTHE
JIOTMYECKOTO MBILUICHUS OOYYalOLIUXCSA: OHU HCIOJB3YIOT JEAYKTUBHBIE U
WHYKTUBHBIE PACCYXACHUS, 0000IIEHNE U KOHKPETU3ALIMIO, abCTparupoBaHue U
aHajioruto.  OOyyeHue  anreOpe  Mpeanojiara€T  3HAYMTENbHbIE  O00BEM
CaMOCTOSITENIbHON ~ JACATENBHOCTH OOYYAKOIIUXCSI, MO3TOMY CaMOCTOSITEJIbHOE
pElICHUE 3a/1ay SIBJISETCS peau3aieil IesITeTbHOCTHOTO MPUHIIMIA O0YYEHHUS.

B cTpykType nporpaMMsl yueOHOro Kypca « Anredpay Ast OCHOBHOIO OOLIEro
00pa3oBaHKsl OCHOBHOE MECTO 3aHMMAIOT COACPIKATEIbHO-METOINYECKUE JIMHUU:
«Yucna W BBIYUCICHUSA», «ANTCOpPAUUYECKUE BBIPAKEHUS», «YPABHEHUS WU
HepaBeHCTBa», «DyHkuun». Kaxnmas H3 3TUX COJAEPKATEIbHO-METOAMUYECKUX
JIMHUR Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUSHHsI Kypca, B3aUMOACHCTBYS C
APYTUMH €ro JIMHUSAMH. B Xxoae wu3yueHHs ydeOHOro kypca oOydarouIuMmcs
HNPUXOAUTCS JIOTUUYECKH PACCYKIaTh, UCMOJB30BATh TEOPETHKO-MHOXKECTBEHHBIM
S3bIK. B CBSI3W € 3TUM B mporpaMMmy y4eOHOro Kypca «Anredpa» BKIHOUEHBI
HEKOTOpPBhI€ OCHOBBI JIOTHKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pa3jesax
MaTEMAaTUYECKOT0 00pa30BaHMs M CIIOCOOCTBYIOIIME OBJIAJIEHUIO 00YUYarOIIUMUCS
OCHOB  YHUBEPCAIBHOIO  MaTeMaTudeckoro sizbika. CoaepxareabHOH U
CTPYKTYPHOM OCOOEHHOCTBIO YueOHOro Kypca «AJreOpa» SBISETCS €ro
HHTETPUPOBAHHBINA XapaKTep.

Conepxanvie JuHUM «UKWcla U BBIYMCIACHUS» CIYXKHT OCHOBOW IS
JaJTbHEHIIEr0 U3Y4YE€HUs MAaTEMATUKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYAKOLIUXCS
JIOTMUYECKOTO MBIILIEHUS, JOPMUPOBAHUIO YMEHHSI MOJIB30BATHCS AJITOPUTMAMHU, &
TaKXe MPUOOPETEHHIO MPAKTUYECKMX HABBIKOB, HEOOXOUMBIX Ul MOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YUCIIE HA YPOBHE OCHOBHOIO OOLIEr0 0Opa3oBaHMs
CBSI3aHO C PALUMOHAIBHBIMM W HWPPALMOHAIBLHBIMU 4YUCIAMHU, (POPMHPOBAHUEM



NPEICTABICHUIA O JEHCTBUTEILHOM YUCTIE. 3aBEPLICHUE OCBOEHUS YHCIIOBOM JIMHUU
OTHECEHO K CpeaHeEMY 001IeMy 00pa30BaHMIO.

ConepskaHue ABYX aareOpandyecKux JIMHUM — « AIreOpandyeckue BhIPasKEHHU s
U «YPaBHECHHUS U HEPABEHCTBA» CMOCOOCTBYET (POPMUPOBAHUIO Y OOYHAROIIMUXCS
MaTEMATUUYECKOrO anmnapara, HeOOXOAMMOIO JUisl PEUICHMs 3aJad MaTEeMaTHKH,
CMEXXHBIX PEAMETOB M MPAKTUKO-OPHEHTUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO
oOuiero oOpazoBaHusi y4eOHBbII Marepuai TPyNIUPyeTCs BOKPYT pallMOHATBHBIX
BBIpOXKCHUNA. AJireOpa JEMOHCTPUPYET 3HAUCHUE MATEMATUKU KAk sI3blKa JUIs
NOCTPOCHUST MATEMAaTHUYECKUX MOJEJCH, OMMCaHUs TMPOLECCOB U SIBJICHUM
peanbHOro Mupa. B 3anaun 00ydyeHus anreOpe BXOAAT TAKKE NalTbHEHILEE PA3BUTHE
QJITOPUTMHUYECKOTO MBILJIEHUSI, HEOOXOMMOT0, B YACTHOCTH, JUIsl OCBOEHHSI Kypca
MHPOPMATUKK, MW  OBJIAJICHUE  HABbIKAMM  JCAYKTHBHBIX  PACCY>KICHUH.
[IpeoOpazoBaHue CUMBOJIBHBIX (DOPM CIOCOOCTBYET PA3BUTHUIO BOOOPAKEHMS,
CHOCOOHOCTEH K MATEMAaTUYECKOMY TBOPYECTRY.

Conepsxanue GyHKIUMOHAIBHO-TPAPUYECKON JTMHUKM HALETIEHO HA MOJyYEHHE
O0Oy4aroUMMHCS 3HAaHUK O (PYHKIMAX KaK BaKHEHIIECH MaTeMaTUYECKOH MOJEH
JUIS OTIMCAHUS U UCCIIEOBAHMSI Pa3HOOOPA3HBIX MPOLECCOB U SIBJICHUN B IPUPOAC U
obuectBe. M3yueHue matepuasa cnocoOCTBYET Pa3BUTHIO Y O0YYAKOUINXCSl YMEHHUS
UCMOJIb30BaTh PA3JIMUHBIC BBIPA3UTENIBHBIE CPEACTBA SI3bIKA MATEMATHKU —
CJIOBECHBIC, CHUMBOJIMYECKUE, TpadMyecKhe, BHOCUT BKJIaA B (POpMHpPOBAHHE
NPEICTABICHUIA O POJIM MATEMATUKU B PA3BUTUU LIMBUJIM3ALMH U KYJIbTYPBI.

CornmacHo ydeOHOMY IUIaHy, B 7-9 Kiaccax H3y4aeTcs y4eOHbId Kypc
«AnreOpa», KOTOPBIA BKIIIOYAET CJCAYIOLIME OCHOBHBIC pa3leiibl COIACPMKAHMS:
«Uucna W BBIYUCICHUSA», «ANT€OpPAUUYECKUE BBIPAKEHUS», «YPABHEHUS WU
HEPABEHCTBA», « ODYHKLIMWY.

Ha uzyuenue yueOHOro kypca «Anredpa» oTBoautcsi oTBoAUTCs 408 4acos:
B 7 xiacce — 136 yacos (3 yaca B Heaento no OPIT + 1 yac u3 yactu, GpopMupyemoit
y4yaCTHUKaMU 00pa30BaTe/IbHbIX OTHOULICHHMIA), B 8 kinacce — 136 yacoB (3 yaca B
Heaento no OPI + 1 yac u3 yactu, GopMUpPyEMOii yUaCTHUKaMU 00pa30BaTENIbHbIX
OTHOWIEHHUH ), B 9 Kkitacce — 136 yacoB (3 yaca B Heaento no OPIT + 1 yac u3 yactu,
dopMupyeEMOii ydyaCTHUKaMU OOpa30BaTENIbHBIX OTHOLUEHWI{), B CBSI3U C YEM B
padouyro MPOrpamMMy BHECEHBI CIEAYIOLINE U3MEHEHHUS:

"7 knacc

- nodaeneH pasnen «lloBropeHue kypca Maremaruka 5-6» Ha 6 4acos;

- Ha U3yYCHHUE pazzena « AnreOpanueckue BeIpaKXeHUs» J00aBIeHO 4 yaca,

- Ha U3y4CHHUE pazzieia « YpaBHEHHS] HHEPABEHCTBA» T00ABJIEHO 6 YacCoB,;

- Ha u3yueHue pazaena «Koopaunatsl 1 rpaduku. OyHKUUW) 100aBIEHO 6
4acoB,

- Ha IMKBUJAIMIO MPOOEJIOB MO 3anajaroliMM TeMam B pasaen «l loBTropeHue
1 0000111eH1EeY) 100aBIeHO 12 4acoB.



8 KJ1acc

- nodaseH pasznaen «l[lopropenue kypca Anredpa 7» Ha 6 4acos;

- Ha U3yUYEHHUE pazaena « Anredpandyeckue BoipakeHus. KBaapaTHbii
TpeXuieH» 100aByieHO 6 YacoB,

- Ha U3yYCHUE pa3ena « Y paBHEHUS U HepaBeHCTBA. KBaaparHeie
ypaBHEHUS» T00ABJIEHO 5 YacoB;

- Ha U3yUYEHHUE pa3jiena « Y paBHEHUS U HEPaBEHCTBA. HepaBeHCTBay
no0aBiIeHO 3 yaca;

- Ha u3yueHue pazaena «OyHkuuu. Yucaosbie PyHKIMNY 100aBICHO 6
4acoB,

- Ha TUKBUAALMIO TPOOEJIOB MO 3aMajaroliuM TeMaM B pa3aes
«IToBTOpeHue, 0000IEHUE, CUCTEMATH3ALMSY JOOABJICHO 8 YaCOB.

9 kjacc

- nodaeneH pasnen «IloBropenne kypca Anredpa 8» Ha 9 yacos,

- Ha u3ydeHue pazzaena «Uucna u BeIYMC/IeHUs. J[eCTBUTENBHBIC YMCIIay
no00aBjeHO 3 yaca;

- Ha U3yUYEHHE pazliena « YpaBHEHUS U HEPABEHCTBa» 100aBJICHO 6 4acoB,

- Ha U3yueHue pasaena « OyHKuuu» A00aBIEHO 6 4acoB,

- Ha U3y4YeHHe paznena « UMcaoBbIe MOCIEA0BaTEIbHOCTH 100aBIeHO 4 Yaca;

- Ha JIMKBUJAIMIO MTPOOEIIOB M0 3amajaroliuM TeMaMm B pasaen «[loBropeHue
1 000011eHHEe» 100ABIEHO 6 YaCOB.



COJAEPKAHUE OBYUEHUA
7 KUIIACC

Yucia 4 BBIYUCICHUSA

JlpoOu OOBIKHOBEHHBIE M NECATUYHBIE, MEPEXO] OT OAHOM (POPMBI 3amucu
npobeit k aApyrod. [loHATHE panMOHANIBHOIO YHCIA, 3alKuCh, CPABHEHUE,
YIOPSIOYMBAHUE  PAUMOHAIBHBIX  4UCENl. ApU(PMETHYECKHE JACUCTBUS C
pPaLMOHAJIBHBIMM YUC/IaMU. PernieHre 3a1ad u3 peajbHON MPaKTUKU Ha 4acTH, Ha
poou.

CreneHb € HaTypalibHBIM [OKA3aTeNeM: ONPEICNICHUE, NPeoOpa3oBaHUE
BBIPKCHUI HAa OCHOBE ONPEIEIICHUS, 3alUCh OOJIBIIUX YKCceN. [IpOLEHTHI, 3anuch
NPOLICHTOB B BUJIE APOOU U ApOoOU B BUJIE MPOLEHTOB. TpU OCHOBHBIE 3a4a4YM Ha
NPOLEHTHI, PELICHUE 3aa4 U3 PEATIbHOM MPAKTHKY.

[IpuMEHEHNE TNPU3HAKOB  JCIMMOCTH, pPa3j0KEHHE HA  MHOXKMTEIH
HATYPAIbHBIX YHCEJL

PeanbHble  3aBUCMMOCTH, B TOM 4YMCiA€ mpsiMas U oOparHasd
NPONMOPLMOHATIEHOCTH.

AuredOpanveckue BbIpaKeHHs

[lepeMEHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlomyCcTUMBIE
3HAYEHUs NEepPEeMEHHbIX. [IpecTapneHne 3aBUCUMOCTH MEXY BEJIMUMHAMU B BUJIE
dopmyaiel. Beruncnenust no gpopmynam. [IpeoOpazoBaHre OyKBEHHBIX BBIPAKEHU,
TOKJIECTBEHHO PAaBHbIC BBIPAKEHUS, TMpaBuUja NpeoOpa3oBaHUs CYMM H
NPOM3BEICHUH, MPaBUJIa PACKPBITUSI CKOOOK U MPUBEAEHUS MOJOOHBIX ClIaracMbIX.

CBOJiCTBA CTENEHU C HATYPAJIBHBIM NIOKA3aTEIIEM.

OpHounensl U MHOroueHsl. CteneHp MHOrowieHa. Cl0KE€HUE, BBIYMTAHUE,
YMHO>KEHUE MHOTOWIEHOB. DOPMYJIbI COKPAEHHOTO YMHOXKEHUS: KBAAPAT CyMMBI
¥ KBaJpar pasHocTu. Dopmyiia pa3HOCTH KBAAPATOB. Pa3noskeHre MHOIOWIEHOB Ha
MHO>KHUTEIIH.

YpaBHeHUs U HEpABEHCTBA

YpaBHEHHUE, KOPEHb YpaBHEHMs, MpaBWia NPeoOpa3OBaHUs YPABHEHUS,
PaBHOCWJIBHOCTH YPaBHEHUI.

JIuHelHOe ypaBHEHHE € OIHON NEPEMEHHOW, YUCIO KOPHEH JMHEWHOIO
YPaBHEHMUS, PELLICHUE JIMHEWHBIX ypaBHEHUI. COCTABIICHUE YPABHEHHUH 110 YCIIOBUIO
3anayu. PenieHre TEKCTOBBIX 33/1a4 C IOMOLIBIO YPABHEHUA.

JIuHeHOE ypaBHEHHE ¢ ABYMsI IEPEMEHHBIMU U €ro rpaguk. Cucrema IByx
JIMHEWHBIX YPAaBHEHHWI C ABYMs MEPEMEHHBIMU. PelieHue cucrem ypaBHEHUMN
cocoO0M NMOACTaHOBKHU. [IpuMepsl pelieHns TEKCTOBBIX 3a/1a4 € TOMOIBI) CUCTEM
YPaBHEHUH.

DOyHKIUH



KoopauHara TOYkM Ha npssMoi. HHUCIIOBBIE MPOMEXYTKHU. PaccTossHue Mexay
JBYMSI TOUYKaAMHU KOOPIMHATHON MPSIMOA.

[IpssmoyroJsibHas cuctemMa koopauHat, ocu Ox u Oy. Abcuucca M opJavMHaTa
TOYKHM HAa KOOPJAMHATHOM MI0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHbIX HOPMYIaMH.
Yrenue rpadukoB peanbHbX 3aBUCUMOCTEN. [ToHsTHE DyHKUIMM. ['paduk pyHKIMH.
CpoiictBa pynkuuid. JIuneitnas ¢ynkuus, e€ rpapuk. ['padpux pynkuum y = [x|.
['padmyeckoe pelieHue JIMHEHHBIX YPABHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KUIACC

Yucia 1 BBIYUCICHUSA

KBanpatubeiii kopeHb U3 uucia. [loHsiTHE 00 MpPpaUMOHAIBHOM YHCIIE.
JlecaTUUHBIE TPUOIMKEHUSI UPPALMOHANIBHBIX uncen. CBONCTBA apu(PMETHUECCKUX
KBAIPaTHBIX KOPHEHN M MX MPUMEHEHHUE K MPEOOPA30BAHUIO YMCIIOBBIX BBIPAKEHH
Y BBIYMCIICHUSM. J|€HCTBUTENBHBIE YHCIIA.

CreneHs € LeabIM noka3aTeneM U e€ cpoiictBa. CTaHAApTHAs 3alUCh YUCIIa.

AuredpandyecKkue BbIpaKeHUs!

KBanpaTHblil TpEXWIEH, pa3i0KEHUE KBAAPATHOTO TPEXUJIEHA HA MHO>KUTEIH.

AnreOpanveckass aApoOb. (OCHOBHOE CBOMCTBO ajreOpandeckoil apoOwu.
CnokeHHe, BBIYMTAHWE, YMHOXXCHME, JEJeHHE aiareOpandyeckux JpoOcH.
PanmoHanpHbie BEIPOKEHHS U UX MPEOOPa30BAHHUE.

YpaBHeHus U HEpaBEeHCTBA

KBanpatHoe ypaBHeHHe, (hOpMyJia KOPHEH KBaIPaTHOTO ypaBHEHUS. Teopema
Buera. PeunieHue ypaBHEHUH, CBOAAIUMXCS K JIMHEHHBIM M KBAJAPATHBIM.
[Ipocreitmme qpoOHO-pallMOHATIbHBIC YPABHEHHUS.

['padmyeckas uHTEpNpeTals YPaBHEHUN C JBYMsI IEPEMEHHBIMUA U CUCTEM
JIMHEHHBIX YpaBHEHUW C JBYMS MEPEMEHHBIMU. [IpUMephl pELIEHHS CHCTEM
HEJIMHEHHBIX YPABHEHUH C IBYMSI IEPEMEHHBIMHU.

PeleHue TEKCTOBBIX 3a1a4 alreOpanyeckuM CrocoOoM.

UucnoBbIE HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OJTHOM MEPEMEHHOM.
PaBHOCHJIBHOCTE HEpPAaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHON IMEPEMEHHOM.
CuHcTeMbl JIMHEHHBIX HEPABEHCTB € OJJHOM MEPEMEHHOM.

DOyHKIHH

[Tonsitue pyHku. OOIaCTh ONPEAECTICHUS U MHOYKECTBO 3HAUECHUH (PYHKLIMH.
CrniocoOrl 3aanust QyHKIHIA.

I'paduk Pynkumu. UYrteHue coicTB (yHKumu mno €€ rpadpuky. [Ipumeps
rpadukoB GYyHKIUHI, OTPAXKAOUINX PEATTbHBIE TPOLECCHI.



OYHKIUY, OINUCHIBAIIKAE MNPIMYKD M OOpaTHYK MPOMOPLHMOHAIIBHBIC
3aBHCHMOCTH, MX rpagukn. OyHKIMN y = x2, y = x3, y = \x, y=|x|. ['padmueckoe
pPELICHUE YPABHEHUI U CUCTEM YPABHEHMUIA.

9 KUJIACC

Yucsa 4 BBIYUCICHUSA

PanuoHanbHbIe YMCIIA, UPPALMOHAIBHBIE YHMCIIA, KOHEYHBIE U OECKOHEUHBIE
JECATUUHBIC APOOU. MHOXKECTBO JEHCTBUTENBHBIX YUCEN, NICHCTBUTENBHBIE YUCIIA
Kak OECKOHEUYHBbIE JECATUYHBbIC JpoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
MEKI1Y MHOXKECTBOM JICHCTBUTEIIBHBIX YACE]T U KOOPAUHATHON MPSIMOM.

CpaBHEHHME  [CHCTBUTENBHBIX 4YHCEN, apu(MeTUUYECKUEe [EHCTBUA C
JNENCTBUTEIIBHBIMU YUCIIAMMU.

PasMeppl OOBEKTOB OKPYXKAOLIETO MHPA, JJIUTENIBHOCTh MPOLIECCOB B
OKpY>KaroLEeM MUDE.

[TpuOnMKEHHOE 3HAYCHUE BEJTMYMHBI, TOYHOCTh NMPUOJIMKEHUSI. OKPYTIICHHE
yucen. [Ipukuaka v OLeHKa pe3yabTaToB BEIYUCICHU.

YpaBHeHUs U HEPABEHCTBA

JIuHeliHoe ypaBHeHUE. PelieHue ypaBHEHUH, CBOAALIMXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHHe. PellieHre ypaBHEHUMN, CBOAAUIMXCS K KBAaAPATHBIM.
bukBaapatHoe ypaBHeHue. [Ipumepsl pelieHrss ypaBHEHUN TPETbER U YETBEPTOMN
CTEIEHEN Pa3I0KEHUEM HA MHOXKUTEIH.

Pemienne npoOHO-pallMOHANBHBIX YpPAaBHEHWH. PenieHne TEKCTOBBIX 3ajay
anreOpauueCcKuM METOJIOM.

YpaBHEHUE C IBYMsI IEPEMEHHBIMM U €ro rpaduk. PemeHue cucrem AByx
JIMHEWHBIX YPABHEHUM C IBYMs NTIEPEMEHHBIMU. PellieHre CUCTEM ABYX YPaBHEHUN,
OTHO M3 KOTOPBbIX JIMHEHHOE, a [pyroe — BTOpoi creneHu. ['paduyeckas
UHTEpPNpETALMs CUCTEMbI YPABHEHUM € ABYMS IEPEMEHHBIMU.

PeleHue TEKCTOBBIX 3a1a4 alreOpanyeckuM CrocoOoM.

YuclioBele HEPABEHCTBA U UX CBOWCTBA.

Pelienne NTMHENHBIX HEPABEHCTB C OJHOW IMEpEeMEHHON. Pemenue cucreMm
JIMHEWHBIX HEPABEHCTB € OJHOW nepeMeHHOW. KBaapaTHele HepaBEeHCTBA.
['paduyeckas MHTEpHpeTaluss HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMS
NEPEMEHHBIMHU.

DOyHKIHH

Keagpatuunas ¢yskums, e€ rpaduk u croiicTea. Ilapabona, KoopAWHATHI
BEPLUMHBI apadoJibl, 0Cb CUMMETPHH MapadoIbl.

I'padukn pyrxmmit: y = kx, y =kx + b, y = k/x, y =x3, y = Vx, y = [x| , u ux
CBOMCTBA.

Yucy10BbIe NOCJI€I0BATEILHOCTH U NIPOrPeccHH



[IoHSATHE YMCIIOBOM MOCIEAOBATENLHOCTH. 3aJaHue IOCIEA0BATEIbHOCTH
PEKYpPPEHTHOM Popmyioit u GopMyIIoi 1-TO YieHa.

ApudmeTnueckas M reoMeTpuueckas mnporpeccur. @OopMmysbl 1-ro 4jeHa
apu(PMETUUYECKOIN U TEOMETPUUECKOH MPOTrPECCHIA, CYMMBI TIEPBBIX /1 YJIEHOB.

H300paxkeHre YICHOB apu(PMETHUECKOH U TE€OMETPUUYECKOW MPOrpeCcCHii
TOYKAMHU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHENHBIN U OKCIIOHEHLMAIBHBIA POCT.
Cno>kHbIE TPOLIEHTHI.



INTAHUPYEMBIE PE3VYJBbTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «AJIT'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJbTaTbhl OCBOEHMS MPOrpaMMbl yuyeOHOro Kypca
«AnreOpa» XapakTepU3yrTCS:

1) naTpuoTH4YecKOe BOCIIUTAHHE:

NPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M HACTOSAILIEMY POCCHMCKON
MAareMaTuKh, LEHHOCTHBIM  OTHOLIEHHWEM K  JOCTMIKEHUSIM  POCCUMCKHUX
MAaTeMaTUKOB U POCCUMCKOW MATEMATHUYECKON IIKOJBI, K HCIIOJIB30BAHUI0 JTHUX
JOCTW)KEHUIA B IPYTUX HAyKaX M MPUKIAAHbIX chepax;

2) rpas’kaIaHCKOE H 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO O00SI3aHHOCTEN I'PaKIaHWHA U PEATTU3ALIUU €10
npaB, TNPEICTABICHUEM O MATEMAaTHYECKMX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3JIMYHBIX CTPYKTYP, SIBJICHUMNA, MPOLEAYP TPaKIAHCKOrO OOIIECTBA (HANpUMED,
BbIOOPBI, ONMPOCHI), TOTOBHOCTBEO K OOCY)KICHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKUM NPUMEHEHUEM JOCTHXKEHUN HAYKH, OCO3HAHUEM BAXKHOCTH
MOPAIBHO-3TUYECKUX TPUHLUIIOB B IEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAHOBKOW HAa AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3a1ay
MaTeMaTU4YeCKOW HAIpaBIIEHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMaTHYECKOIO
00pa3oBaHMsl HAa MPOTSHKEHUU BCEH JKHU3HM Ul YCHEWIHOW MpodecCHOoHabHOM
JESATEIbHOCTY U PA3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUIYAJIbHON TPAEKTOPUU 00PA30BAHUS U )KU3HEHHBIX IJIAHOB C
YUETOM JIMYHBIX HHTEPECOB U OOLLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTu4ecKoe BOCIIUTAHHE:

CHOCOOHOCTBKD K 3MOLMOHAIBHOMY M 3CTETHUYECKOMY  BOCIPHUSATHIO
MaTEMATUUYECKUX OOBEKTOB, 3a/ay, PELICHUN, PACCYKICHUH, YMEHUK BHUIETH
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE,

S) ueHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTALMEN B JEATEIBHOCTA HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
NpEACTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEIOBEKA, MPUPOABI U
oOuiecTBa, NMOHUMAHUEM MATEMATMYECKOH HAyKu Kak cdeppl 4YeI0BEUECKOM
NEATENHOCTH, JTaloB €€ pa3BUTHUS M 3HAYUMOCTH Ul Pa3BUTUS LIMBUIIM3ALMH,
OBJIQZICHUEM SI3bIKOM MATEMATUKU U MAaTeMaTHYeCKON KYJIbTYPOH Kak CpeICTBOM
NO3HAHWS MHUpA, OBJAACHUEM MPOCTEUIIMMH HaBBIKAMU HCCIIEN0BATEILCKON
JNEATENBHOCTH,



6) ¢u3uyeckoe BOCHHUTAHHME, (POPMHPOBAHHE KYJbTYPbI 310POBbSI H
3MOLHMOHAJIBHOIO 0JIaroNmoJIy4msi:

TOTOBHOCTBK) NPHUMEHITh MATEMATHYECKME 3HAHUS B MHTEPECAX CBOErO
3M0pPOBbS, BEICHUS  3A0POBOrO0  oOpa3a  KM3HU  (3IOPOBOE  MHUTAHUE,
cOQTaHCUPOBAHHBIA PEXUM 3aHATHA W OTObIXa, peryjspHas Quanyeckas
AKTUBHOCTB ), C(POPMUPOBAHHOCTBIO HaBbIKA pE(IICKCUH, TIPU3HAHUEM CBOETO MTpaBa
Ha OUIMOKY M TaKOT0 € MpaBa APyroro 4ejJoBeKa,;

7) 3K0JIOrHYeCKOe BOCIIUTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MATEMATUYECKUX 3HAHUI JUTS PELUEHUS 3a/1a4 B
00J1aCTU COXPAHHOCTH OKPY>KAIOLICH CPe/ibl, TUIAHUPOBAHUS MOCTYIKOB U OLICHKH
MX BO3MOXKHBIX MOCTEACTBUIA 711 OKPYKAIOLICH Cpeibl, OCOZHAHUEM [NIOOATBHOTO
XapakTepa 3KOJIOTMYECKUX MPOOJIEM U MyTEH UX PEUICHMUS,

8) agpanTanusi K U3MEHSAOWUMCS YCJIOBHSM COLMAJIBHON M NPUPOIHOI
cpeasl:

TOTOBHOCTBK) K JICHCTBUSIM B YCJIOBHSX HEONPEACIEHHOCTH, MOBBILIECHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO ACATENBHOCTD, B TOM YHCIIE
YMEHUE YUYUTBHCS Y APYTUX JIHOJEH, NMpUoOpeTarb B COBMECTHOH NEATEIBHOCTH
HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHLIUU U3 OMBITA APYTUX;

HEOOXOAUMOCTBIO B (POPMHpPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
(GopMyMPOBATh UJEH, OHSATHUS, TUIOTE3BI 00 OOBEKTAX U SBJICHUSX, B TOM YUCIIE
paHee HEM3BECTHBIX, OCO3HaBaThb JAC(PUUUTHI COOCTBEHHBIX 3HAHUH WU
KOMIIETEHTHOCTEM, MJIAHUPOBATh CBOE PAa3BUTHE,

CHOCOOHOCTBK) ~ OCO3HABaThb  CTPECCOBYK)  CHUTYallMKO, BOCHPUHUMATH
CTPECCOBYK) CHUTYALMIO KakK BBI30B, TPEOYIOIIMHA KOHTPMEp, KOPPEKTUPOBATh
NPUHUMAEMBIE PELUIEHUS U JACHCTBUSA, (POPMYJIUPOBATh U OLICHUBATH PUCKU U
NOCJIEACTBUS, (POPMUPOBATH OMBIT.

METAIIPEJMETHBIE PE3VJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

ba3oBrbie 1oruyeckue 1eicTBUA:

e BBISIBJIATH U XaPAKTEPU30BaTh CYLIECTBEHHbIC MPU3HAKKU MATEMATUYECKUX
OOBEKTOB, MOHATHI, OTHOLIEHWA MEXAY MOHATHIAMH, (POPMYIMPOBATH
ONMpEACNEHUS]  MOHSATUN, YCTAHABIMBATHL CYIICCTBEHHBIH  NpPHU3HAK
KIacCU(pUKAMU, OCHOBAHUS JIs1 OOOOIICHUS U CPaBHEHMS, KPUTEPUHU
NPOBOJMMOr0 aHATU3A;

e BOCHPUHUMATH, (OPMYIUPOBATH U  NPeOOpPa3OBBIBATh  CY>KICHUS:
YTBEPAMTEIbHBIE M OTPULATENIbHBIE, €AMHUYHBIC, YaCTHBIE U OOUIME,
YCJIOBHBIC,



BBISIBJIAITH ~ MATeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTHUBOpeYMss B (aKTaxX, AAHHBIX, HAONIOJACHUSX W YTBEPKICHUSX,
npeyIaraTb KpUTEPUM 7151 BBISIBJIEHUS] 3aKOHOMEPHOCTEH M MPOTUBOPEUMH;
JIeNlaTh BBIBOJBI C HCIMOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX M
MHAYKTUBHBIX YMO3AKIIOUCHU N, YMO3AKIIIOUEHUH 110 aHAJIOTUH;
pa3dupaTh NOKA3aTENbCTBA MATEMATUUECKUX YTBEPXKACHUNA (TIPSIMBIE U OT
NPOTHUBHOTO), MPOBOJUTH CAMOCTOSITENIBHO HECJIOKHBIE JOKA3aTEJbCTBA
MaTeMAaTUUYECKUX (PAKTOB, BBICTPAUBATh AaPTryMEHTALMIO, TPUBOAUTH
IPUMEPBI U KOHTPIPUMEPBI, 0O0CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,
BbIOMpaTh C€rnoco0 peuieHus y4eOHOMl 3aiauM (CpaBHUBATb HECKOJBKO
BapMAHTOB pEUICHUs, BbIOMpaTh HauboJiee NOAXOAANMHA C  YUYETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKHe AeiHCTBHUS:

MCMOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENBCKUI MHCTPYMEHT MO3HAHUS,
(GopMyupoBaTh BONPOCHL, (PUKCUPYIOUIME MNPOTHBOPEYUE, MPOOIIEMY,
CaMOCTOSITEJIbHO YCTAHABJIMBATH MCKOMOE M JaHHOE, (OPMHUPOBATH
TUNOTE3Y, APTYMEHTUPOBATH CBOIO MO3ULMIO, MHEHHUE,

OPOBOAUTL MO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY HECJIOXHBIN
SKCHEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE MO YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY COOOI;
CaMOCTOATEBbHO (OpMYyTMpPOBaTH OOOOIIEHUS U BBIBOJIBI 1O Pe3yJbTaTaM
NPOBEAEHHOIO HAOIOJEHUS, MCCIAEAOBAHUS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BBIBOJAOB U 000OIIEHUIA;

IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLIECCA, A TAKXKE BBIJIBUIaTh
NPEANOI0KEHHUS O €0 PA3BUTUH B HOBBIX YCIIOBUSIX.

PaGora ¢ undgopmanmeii:

BBISIBJISITH  HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(OPMALMK, JAHHBIX,
HEOOXOAMMBIX ISl PELICHUS 3a1a4H;

BbIOMpaTh, AHAJIM3UPOBATh, CUCTEMATU3MPOBATh U HMHTEPHPETUPOBATH
MH(POPMALMIO PA3JIUYHBIX BUAOB U (OPM MPEACTABIICHUS,

BbIOMpaTh (OpMY TMPEACTABICHUS HHG(OPMALMKM U HJUIKOCTPUPOBATH
pelaeMbie 3aJaud CXEMaMmH, auarpaMmamH, WHOW rpadukoil U uX
KOMOHWHALIMSMH,

OLICHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
YUUTENIEM WIH CPOPMYITMPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKATHBHBIC YHHBEPCAIbHBIC YUYeOHbIE el CTBHA:

BOCIIPUHHUMATDh U (I)OpMyJII/IpOBaTb CYy)>XACHHA B COOTBCTCTBHUH C YCIIOBHAMU
H OCJIAMHU O6IJ_[€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIpa’KaTb CBOIO TOYKY 3PCHHUS



B YCTHBIX M MUCBMEHHBIX TEKCTAX, JaBaTh MOSCHEHUS MO XOMAY PEIICHUS
3aJaui, KOMMEHTHPOBATh MOJYYECHHBINH Pe3ybTar;

B X0JI€ OOCY>KIACHMSI 3aaBaTh BOMPOCHI MO CYLIECTBY 00CYKIAEMON TEMBI,
npoOJIeMbl, peliaeMoii 3a1auu, BEICKa3bIBATh UJCH, HAIICJICHHBIE HA MOMCK
PEUICHUS, COMOCTABISATh CBOM CYXXICHUS C CYXXICHUSIMHU JIPYTHX
YYaCTHUKOB AMajora, oOHapy>KUBaTh Pa3U4YUE U CXOJCTBO MO3UIIMMH, B
KOPPEKTHOH popme GPopMyIHpOBaTH pa3HOIIACHS, CBOU BO3PAKEHUS,
NpeACTaBIsATh  PE3yJbTaThl  PEUICHUs  3aJayd,  JKCIEPUMEHTA,
MCCJIEIOBAHHUS, MPOEKTA, CAMOCTOSTEILHO BBIOUPATH (JOPMAT BBICTYIICHUS
C YYETOM 3aJa4 NPE3CHTALMU U OCOOCHHOCTEH ay AMTOPUH;

MOHUMATh M UCTIOJIb30BATh MPEUMYIIECTBA KOMAHAHOM 1 UHAMBUIY ATHHOM
pabOThl MPU PEUICHUU YYEOHBIX MAaTEMATUYECKHX 3a/ay;

NPUHUMATh LEeJIb COBMECTHOMN NEATEbHOCTH, MJIAHUPOBATh OPraHU3alUIo
COBMECTHOM padOThI, pacnpenensaTb BHABI PadOT, JOrOBapUBATHCA,
o0Cy’k/1aTh MPOLECC M Pe3ysbTaT paboThl, 0000IaTh MHEHHST HECKOJIBKHX
JIFOJICH;

yyacTBOBaTh B TIpynmnoBbix ¢opmax paboTel (0O0CykAcHUsS, OOMEH
MHEHHUSMH, MO3TOBBIE IITYPMbI M IPYTHUE), BHIMOJIHATH CBOIO YaCTh padOThI
M KOOPIMHHPOBATH CBOM JACHCTBUS C JAPYTMMU WIEHAMH KOMAaHbI,
OLEHMBATh KAYE€CTBO CBOEr0 BKJaAa B OOWIMI MPOAYKT MO KPUTEPHUSIM,
c(OpMyTMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcaJbHbIe YUeOHbIE NeliCTBUS
Camoopranusanusi:

CaMOCTOSITENIBHO COCTAaBJISITh IJIaH, AJITOPUTM PELICHUs 3a1aud (UM €ro
4acTh), BIOUpaTh CMOCOO PEHICHUS C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTb U KOPPEKTUPOBATH
BAPUAHTHI PELICHUN C YYETOM HOBOW MH(OpMaLUK.

CaMOKOHTPOJIb, SMOLHOHAJILHBII HHTEJJIEKT:

BJIAJIETh CIOCOOAMHU CAMOINIPOBEPKH, CAMOKOHTPOJIS IPOLIECCa U pe3ysbTara
PELICHUs MATEMATUYECKON 3a/1a4u;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh [TPH PELLICHUH 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JCATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HalICHHBIX OLUMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATbh COOTBETCTBHUE PE3yJIbTaTa ACITEIbHOCTH OCTABJICHHON LEIHN U
YCJIOBUSIM, OOBSCHITh MPUYMHBI JOCTH)KCHUS WM HEJOCTHXKEHUS LENH,
HAXOJUTh OLIMOKY, 1aBaTh OLECHKY MPUOOPETEHHOMY OIBITY.

INPEJMETHBIE PE3YJIBTATBI



K koHIly o0yueHus B 7 kjacce OOyYarOUIMICS MOJYYHUT CIEIYIOUIUE
NPEIMETHBIE PE3YJIbTATHI:

Yucsa 4 BBIYUCICHUSA

BBINONHATE, coveTas YCTHbIE U MUCBMEHHBIC NPUEMBI, apUPMETHUYECCKUE
JECHCTBHSI C pAllMOHAIBHBIMHU YMCJIAMH.

Haxoaute 3Ha4eHHUs YHUCIOBBIX BBIPAKCHUH, MPUMEHSITH Pa3HOOOpa3HbIC
CHOcOObI U MPUEMBI BBIUMCIICHUS 3HAUYEHUIH OPOOHBIX BBIPAKECHHA, COAEPIKALIMX
OOBIKHOBEHHBIE U ICCATUYHBIE TPOOU.

[lepexonuTh OT OMHOM (POPMBI 3aMUCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JECATUUHYIO APOOb B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B ICCITUUHYIO, B YACTHOCTH
B OECKOHEYHYIO IECATUUHYIO TPOOB).

CpaBHMBaTh M yHOPSA0UYMBATH PALIMOHAJIBHBIC YUCIIA.

OKpyrsTe yucia.

BBINONHATE NPUKUAKY U OLEHKY pe3yJbTaTa BEIUMCIICHUN, OLICHKY 3HAYCHUN
YUCJIOBBIX BbIPAKCHUM. BBIMONMHATH ACHCTBUS CO CTENEHSIMU C HATypaJbHBIMH
NOKA3aTeJISIMH.

[IpUMEHSTh NPU3HAKU ACTIMMOCTH, PA3JIOKEHUE HA MHOYKUTENIM HATYPAIbHBIX
YHCEJL.

Pemate NMpakTUKO-OPUEHTUPOBAHHBIE 3a4a4M, CBSI3aHHBIE C OTHOUICHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBI) BEJIMYMH, MPOLUEHTAMHM, WHTEPHPETUPOBATH
pe3yJIbTaThl PEUICHUS 3a4a4 C Y4ETOM OTPaHMYCHHUIA, CBA3AHHBIX CO CBOWCTBAMH
paccMarpuBaeMbix OOBEKTOB.

AuredOpanveckue BbIpaKeHHs!

Hcnonp3oBare aireOpanvecKyro TEPMUHOJIOTMIO U CUMBOJIMKY, IPUMEHSITh €€
B IIPOLIECCE OCBOCHHUS yUeOHOTO Marepuaa.

HaxonuTh 3HaueHUsi OYKBEHHBIX BBIPAKCHUA NpPU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeInonHATE npeoOpa3oBaHus LEIOT0 BHIPAXKEHUS B MHOTOUJIEH TPUBEACHUEM
NOJOOHBIX CJIAraeéMbIX, PACKPBITUEM CKOOOK.

BBIMOJIHATE YMHO’KEHHE OJHOWIEHA HA MHOTOWIEH M MHOIOWIEHAa Ha
MHOTOUJIEH, TPUMEHSTH (POPMYJIBI KBaIpaTa CyMMBI M KBapara Pa3HOCTH.

OCYILUECTBIIATh PA3JIOKEHUE MHOTOWICHOB HA MHOXKMTEIM C MNOMOILLBIO
BBIHECEHUS 32 CKOOKU OOLIET0 MHOKUTENS], TPYTIIUPOBKY CIIAracMbIX, IPUMEHEHHS
(bopMyJT COKpAIEHHOTO YMHOXKEHHUSI.

[IpuMeHsTh npeoOpa3oBaHUsi MHOTOWICHOB JUIsl PELUEHUS PA3JIMUYHBIX 3a7a4
M3 MaTEMATUKH, CMEXHBIX MPEAMETOB, U3 PEAJIbHOM MPAKTUKH.

HMcnons3oBaTh CBOMCTBA CTENEHEN C HATypaJIbHBIMU IMOKAa3aTEIsAMU IS
npeoOpa3oBaHusl BbIPAKCHHI.

YpaBHeHUsS U HEPABEHCTBA



Peware NMHENHBIE YpaBHEHUs C OQHOM NEPEMEHHON, NMPUMEHsAs IpaBUIIa
NEPEX0AA OT UCXOJHOTO YPABHEHHUS K PABHOCUIIBHOMY eMy. [IpoBEpsATS, ABISETCS
JIM YACIIO KOPHEM YPABHEHUS.

[IpuMeHsTh rpadu4ecKre METOABI MPH PELUEHUH JIMHEHHBIX YPABHEHUHA U X
CUCTEM.

[lonOGupare npuMEpBl Map YHUCEN, SBISIOIIUXCS PEIICHUEM JIMHEHHOrO
YPaBHEHUS C ABYMsI [IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOM MIIOCKOCTH rPadUK JIMHERHOTO YPABHEHUS C IByMSI
HNEPEMEHHBIMHU, TOJIB3YSICh TPaUKOM, MPUBOJAUTH MPUMEPHI PEILICHUS] YPABHEHUSI.

PemaTte cucTeMbl IBYX JIMHEHHBIX YPABHEHUH C IBYMS IEPEMEHHBIMHU, B TOM
qucie rpapuueCcKu.

CocTaBnaTh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEHHBIX
YPaBHEHUII 110 YCIOBHUIO 3a4a44, MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a7a4¥ MOJIy4YEHHBIN pe3yJIbTar.

DyHKIUH

H300paxaTh Ha KOOPAMHATHON NMPSIMOM TOUYKH, COOTBETCTBYIOLLUE 33 JaHHBIM
KOOPAMHATAM, JIYYH, OTPE3KH, UHTEPBAJIBI, 3aMUCHIBATH YACIIOBBIE MPOMEXKYTKH HA
anreOpanueCcKoM SI3bIKE.

OtmeyaTe B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM,
CTPOUTH rpa@uky JUHEHHBIX QYHKIMI. CTpouTh rpaduk GyHKUMH Y = [X|.

OnuceiBaTh C MNOMOUIBKO (PYHKLUMIA HW3BECTHBIE 3aBHUCUMOCTH MEXAY
BEJIMYMHAMM. CKOPOCTb, BPEMS, PACCTOSIHUE, LEHA, KOJUYECTBO, CTOMMOCTD,
POU3BOAUTEIBLHOCTD, BPEMSI, 00BbEM PadOTHI.

Haxoauts 3HaueHue QyHKIUM 110 3HAYCHUIO €€ apryMeHTa.

[lonumMare rpapuueckuii cnocod MPEACTABICHUS U aHajdu3a UH(pOpMALUHU,
M3BJIEKATh U UHTEPIPETUPOBATH HH(POPMALIUIO U3 TPAPUKOB PEATTBHBIX MPOLECCOB
1 3aBHCUMOCTEH.

K koHily oOyueHus B 8 kiiacce OOyYarOUIMICS MOJYYUT CIAEAYIOIIME
NPEIMETHBIE PE3YJIbTATHI:

Yucsa 4 BIYUCICHUSA

Hcnmonb30BaTh HAYAJIBHBIE NPEACTABICHUAS O MHOXXECTBE JIECHCTBUTEIIBHBIX
YUCEN JUIsl CPAaBHEHUS, OKPYIJICHUS] U BBIYMCIICHUH, U300PaKaTh NCHCTBUTENBHBIE
YKCjla TOYKaMU Ha KOOPAWMHATHON NPSIMOM.

[IpUMEHATh TOHATHUE apU(PMETHUYECKOrO KBAaAPATHOTO KOPHS, HAXOAWUTh
KBAJIpaTHbIE KOPHH, UCIMOJIb3YS MPU HEOOXOIMMOCTU KaJbKYJISATOP, BBINOJIHSATH
npeoOpa3oBaHusl BBIPAKECHUH, COJIEP)KALIMX KBAJApPaTHbIE KOPHHU, HCHOJb3Ys
CBOMCTBA KOPHEN.

Hcnonp3oBare 3amucu OOJBIIMX U MAJIbIX YHCENl C MOMOLIBIO JECATHYHBIX
npobeit u crenexeid uucna 10.



AuredOpanyecKkue BbIPAKEHUSs

[IpUMEHATD TOHATUE CTENEHM C LEJIbIM  I0KA3aTesIeM, BBITOJHATH
npeoOpa3oBaHusl BEIPAKCHUIA, CONEPIKALIMX CTEMEHU € LEJBIM MOKA3aTeNIeM.

BBINONHATE TOXAECTBEHHBIE MPEOOPA30BAHUS PALIMOHAJIBHBIX BEIPDAKEHHI Ha
OCHOBE MPABUJI ACHCTBUN HAJ MHOTOWJIEHAMH U aNreOpanyecKuMu ApOOsSIMH.

PacknanpiBaTe KBaAPATHBIA TPEXWIECH HA MHOKHUTEIIH.

[IpuMeHsTh peoOpa30BaHKs BEIPAKEHUIA 11 PEILICHUS Pa3IMUHBIX 3314 U3
MaTEMATUKH, CMEKHBIX MPEAMETOB, U3 PEAJIbHON NMPAKTUKH.

YpaBHeHUsS 1 HEPpABEHCTBA

Pewate JMHEHHBIE, KBAAPATHBIE YPABHEHUS M PALMOHAIBHBIE YPABHEHUS,
CBOJISILLIMECS K HUM, CUCTEMBI IBYX YPABHEHUM C ABYMS MIEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIIENOBAHUS YPABHEHUIA M CUCTEM YpPaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM rpadMUYeCKUX MPEACTABICHUH (yCTaHABIMBATh, UMEET
JIM YPABHEHUE WMJIM CUCTEMA YPABHEHUH PELICHUS, €CIIM UMEET, TO CKOJBKO, H
npouce).

[lepexoauTh OT CIOBECHON (HOPMYJIMPOBKH 3aMauu K €€ anreOpandeckoit
MOJENM C TIOMOILUBK) COCTABJICHUS YPABHEHUS WM CHCTEMBI YPABHEHUH,
UHTEPIPETUPOBATE B COOTBETCTBUM C KOHTEKCTOM 3aa4M MOJYYEHHBIA pE3YJIbTaT.

[IpUMEHSATH CBOICTBA YMCIIOBBIX HEPABEHCTB JUISl CPABHEHM S, OLICHKH, PEIIATh
JIMHEHHBIE HEPABEHCTBA C OJJHOI MEPEMEHHOM U KX CUCTEMBI, JaBaTh rPapUUECKyIO
WLTIOCTPALMIO MHOXKECTBA PELLICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUH

[loHMMaTh U UCMOJB30BaTh (HYHKUMOHAJBHBIC MOHATHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKME OOO3HAYEHUS ), ONPEIENATh 3HAYCHUE (PYHKIMM MO 3HAYCHUIO
apryMeHTa, ONpeacsaTh CBOHCTBA (PYHKUMU MO €€ rpaduKy.

CtpouTs rpaduku 3JIEMEHTAPHBIX (PYHKLIMH BUIA:

y=k/X,y =x2,y=x3,y = x|, y = VX, ONHCHIBATH CBONCTBA YHCIIOBOI (DYHKIINH
no €€ rpaguky.

K koHiy oOyueHus B 9 kuacce OOyYarOUIMICS MOJYYUT CIAEAYIOIIME
NPEIMETHBIE PE3YJIbTATHI:

Yucsa 4 BBIYUCICHUSA

CpaBHUBATh M YIIOPSIAOYMBATH PALMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BBINONHATE apupMETHUECKHUE ACHCTBUS C PALIMOHATIBHBIMU YU CIIAMHU, COYETAs
YCTHBIE U MUCBMEHHBIE MPUEMBI, BBINOJHATH BBIYMCICHHUS C MPPALMOHAIBHBIMU
YHUCJIAMH.

HaxoauTh 3HaYEHUs CTENEHEN C LEBIMU MTOKA3ATENSIMHA U KOPHEHN, BBIYUCIISATH
3HAYEHUS YUCIIOBBIX BBIPAKEHUH.

OKpyrisiTe JEHCTBUTENIBHBIE YHUCJA, BBINOJHATE NPUKUIKY peE3ysbTara
BBIYUCJIEHUH, OLIEHKY YU CJIOBBIX BBIPAKEHUN.



YpaBHeHUs U HEPpABEHCTBA

Pelats TMHENHbBIE U KBaAPaTHBIE YPABHEHHUS, YPABHEHHUS, CBOISALLMECS K HUM,
NpoCTeHInE APOOHO-PAMOHATIbHBIC YPABHEHUS.

Peware cucreMsbl IBYX JMHEWHBIX YPAaBHEHUN C IBYMsS IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHU, B KOTOPBIX OJJHO YPABHEHUE HE SBJISACTCS JTUHEHHBIM.

Pemate TEKCTOBBIE 3agayM ajireOpauvyeckuM CrocoOOM C  MOMOIIbIO
COCTABJICHUs YPABHEHUS UJIU CUCTEMBI IBYX YPABHEHUMN C IBYMS IIEPEMEHHBIMHU.

[TpoBOAUTE MPOCTENIINE UCCIIENOBAHUS YPABHEHUM M CUCTEM YpaBHEHUI, B
TOM YHCJIE C TPUMEHEHUEM TpadUYEeCKUX MPEACTABICHUH (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WIM CUCTEMA YPABHEHUM DPEILUEHUSA, €CIIM UMEET, TO CKOJIBKO, U
npouce).

Pemiare JIMHEHHBIE HEPABEHCTBA, KBAJAPATHBIC HEPABEHCTBA, HM300paXkaTb
pELIEHUE HEPABEHCTB HA YMCIIOBOM MMPAMOWN, 3alUCHIBATh PEIIEHUE € MOMOLIBIO
CUMBOIJIOB.

Peware  cucTeMBl  JIMHEHHBIX  HEPABEHCTB, CUCTEMBl  HEPABEHCTB,
BKJIFOYAIOLIME KBAJAPAaTHOE HEPABEHCTBO, M300pakaTb PELIEHUE CHCTEMBI
HEPABEHCTB HA YUCJIOBOM MPIMOiA, 3alIMUCBIBATh PELLIEHUE C TOMOILBIO CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA NPU PELLIEHUU PA3IMYHBIX 3a1a4.

DyHKIUH

Pacno3naBate ()yHKUMM M3YyYEHHBIX BHIOB. [loKa3piBaTh CXEMaTHYECKU

PACIONIOKEHUE HA KOOPIMHATHOH MJIOCKOCTU rpaduKoB GyHKUMH BUaA: y = kx, y =
kx + b,y =kix,y=ax2 + bx + ¢,y =x3,y =X, y = |x|, B 3aBUCHMOCTH OT 3HAUCHHIA
KO3 PULMEHTOB, ONUCHIBATh CBOWCTBA (DYHKIUH.

CTpouTh U M300paKaTh CXEMATUUYECKU TPaQUKU KBAJAPATHUHBIX (PYHKLMMA,
OINHUCHIBaTh CBOMCTBA KBAIPATUUHBIX (DYHKIMI 1O MX rpadukam.

Pacno3naBaTe kBagpaTUuHyr0 (GYyHKUUIO 1O (OpMyJie, TPUBOIUTE TPUMEPHI
KBaIpaTUUHbIX (YHKIMIA U3 peaibHOMN KU3HU, (PU3UKHU, TEOMETPUH.

YucioBbIe M0C/I€10BATEIbHOCTH H NPOTPecCUH

Pacno3HaBaTh apu(METHUECKYIO U TEOMETPUUECKYIO MPOTPECCUHU MPU PA3HBIX
crnocodax 3aJaHusl.

BBINONHATE  BBIYMCICHMS C  HMCHOJB30BaHUEM (HOpPMYNT N-ro 4ieHa
apu(PMETUUYECKON U TEOMETPUUECKOHN MPOTrPECCHiA, CYMMBI IIEPBBIX N YJIEHOB.

H300paxkaTe WIEHbl MOCIEI0OBATEIbHOCTA TOYKAMHU HA KOOPAMHATHOM
TJIOCKOCTH.

Pemate 3amauu, CBSI3aHHBIE C YUCIIOBBIMHM MOCIEAOBATENIBHOCTMHU, B TOM
YUCIIE 3a/1a4M U3 PEAIbHOM YKU3HU (C UCHOJIB30BAHUEM KAJIbKYJISTOPA, LU (PPOBBIX
TEXHOJIOTHH ).



TEMATHUYECKOE IIJNTAHUPOBAHUE

7 KIIACC
KoauuyecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB U TeM uM¢pposbIe
Ne n/n P Konrtposbnbie | IIpakTHuyeckue (1udp )
NPorpamMmmbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
) [loBTOpenue kypca «MaremaTtuka 5-6» u 6 1
JUKBUIALMS YUeOHBIX AepULUUTOB
) Yucna u BeIUMCIIEHUs. PaliuoHaibHbIE 25 1 bubnuoreka IIOK
yucia https://m.edsoo.ru/7f415b690
bubnuoreka IIOK
3 Anre6 31 1
FIPCOPAMHCCIHS BhpXCHIA https://m.edsoo.ru/7f415b690
4 VYpaBHEHHUsI U HEPABEHCTBA 26 1 Bubanorexa [OK
https://m.edsoo.ru/7f415b690
bubaunoreka LIOK
5 K . D 30 1
OOpAHHATS! i rpagpkit. DysKwn https://m.edsoo.ru/7f415b690
6 [ToBTOpeHue u 0000LIEHE 18 2 buGauorexa LOK
https://m.edsoo.ru/7f415b690
OBUIEE KOJIMYECTBO YACOB I10 136 6 i
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8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeM undposbie
Ne n/n P KonTposbusbie | IIpakTHuyeckue (1dp )
NporpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
) [ToBropenue kypca «Anrebpa 7» u 6 1
JUKBUIALMS Y4eOHbIX Ae(pULUTOB
bubnuoreka IIOK
2 Y K 15
ucia v BeryucieHusi. KBagpaTHble KOpHU httos://m.edsoo.ru/7¢417af8
3 Yucna u Bbluuciienus. CTeneHs ¢ LeNbIM 7 bubnuoreka IIOK
NoKa3aTejieM https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKeHHUs. 1 1 bubnunorexa [IOK
KBanpaTHblii TpéxuneH https://m.edsoo.ru/7f417af8
5 AnreOpanyeckue BbIPaKEHHSI. 15 ) bubnuorexa LIOK
AnreOpaunyeckast ApoOb https://m.edsoo.ru/7f417af8
6 YpaBHeHus: U HepaBeHCTBa. KBaagpaTHblie 20 1 bubnuorexa [IOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
7 VYpaBHeHus1 u HepaBeHCTBA. CUCTEMBI 13 bubaunoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubaunoreka LIOK
8 YpasHe epaseHcTBa. Hepa 15 1
PaBHEHU 1 HEpABeHLTD pasercTBa https://m.edsoo.ru/7f417af8
bubnuoreka LIOK
9 D . OcHoBHbIE 1O 5
YKL HOBHBIE HOMATHA https://m.edsoo.ru/7f417af8
10 OyHkuuu. Yucnosble pyHKLINH 15 bubamorexa LHOK
httos://m.edsoo.ru/7f417af8
11 [ToBTOpeHue u 06001EeHHE 14 2 buGauorexa LOK

https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
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9 KVIACC

KosauuyecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TemMm undposbie
Ne n/n P Konrtposbusbie | IIpakTHueckue (1udp )
NMPoOrpamMmslI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
) [ToBTOpeHue kypca «Anredpa 8» u 9 1
JUKBUAALMS Y4eOHbIX Ae(pHULUTOB
, Uucna u BbryuciaeHus. JleficTBuTeNbHbIe 12 bubaunoreka [HOK
qyucna https://m.edsoo.ru/7f419d08
3 YpaBHEHHUS1 U HEPABEHCTBA. Y PaBHEHMUSI C 14 1 bubaunoreka [JOK
OHOM MepEMEHHOMN https://m.edsoo.ru/7f419d08
4 VYpaBHeHus1 u HepaBeHCTBA. CUCTEMBI 14 1 bubaunoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubnuoreka IIOK
5 \4 .H 22 1
paBHEHHUs1 U HepaBeHCTBAa. HepaBeHcTBa httos://m.edsoo.ru/7€419d08
6 Dy 2 1 bubaunoreka LIOK
https://m.edsoo.ru/7f419d08
bubaunoreka LIOK
7 Y 19 1
HICTTOBBIE TOCICAOBATEIBHOCTH https://m.edsoo.ru/7f419d08
8 [ToBropenue, 000OLIEHHE, CUCTEMATU3ALIMS 24 1 bubaunoreka LIOK
3HaAHUM https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 1



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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INOYPOUYHOE IVNTAHUPOBAHUE

7 KIIACC
KoanuecTBo uyacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Kourpoabubie | IlpakTHueckue Aata ungposrie
Bcero H3YyUYeHMs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

i JlukBupaLusi npoOesIoB Mo TEME: 1

«JleficTBus C IPOOHBIMU YHCIAMU) 02.09.2026
5 JlukBupaLust npoOesIoB Mo TeMe: 1

«JleiicTBUS ¢ IPOOHBIMU YHCIIAMU 04.09.2026
3 JIuxkBuauus npodesnos Mo TeMe: ) 05.09.2026

«DuUrypsl Ha NIOCKOCTH»

JlukBupaLusi npoOesIoB Mo TEME: 07.09.2026
4 «J1e’CTBUS C MOJOKUTEIbHBIMH U 1

OTpHULATENbHBIMHU YHCIAMU)

JlukBupaLusi npoOesIoB Mo TeMe: 09.09.2026
5 «J1e’CTBUS C MOJOKUTEIbHBIMH U 1

OTpHULATENbHBIMHU YHCJIAMU)

JIuxkBupauus npodesnos Mo TeMe: 11.09.2026
6 «J1elCTBUS C MOJOKUTETbHBIMH U 1 1

OTpHULATENbHBIMHU YHCIAMU)
7 [ToHsiTHE paLMOHAIBLHOTO YHCIa 1 12.09.2026 | bubmuorexa LIOK

https://m.edsoo.ru/7f415b690

g Apudmerrueckue AeHCTBUS C ) 14.09.2026 | bubnuorexa LIOK

palMOHAbHBIMU YHUCJIAMHU https://m.edsoo.ru/7f415b90
9 Apudmerrueckue AeiCTBUS C 1 16.09.2026 | bubGnuorexa IIOK

palrOHAJIbHBIMH YHCJIaAMHU

https://m.edsoo.ru/7f415b90



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

10 Apudmernueckue neicTeus ¢ 18.09.2026 | bubanorexa LIOK
paLMOHAbHBIMU YHUCJIAMHU https://m.edsoo.ru/7f415b90
1 Apudmernueckue neicTBus ¢ 19.09.2026 | bubanorexa LIOK
pPaLMOHAJIBHBIMHU YHUCJIAMHU https://m.edsoo.ru/7f415b90
12 Apudmerrueckue OeiCTBUS C 21.09.2026 | Bbubauoreka [JOK
palMOHAabHBIMU YHUCJIAMHU https://m.edsoo.ru/7f415b90
13 CpaBHeHue, ynopsiiouBaHUE 23.09.2026 | bubnuoreka [IOK
PaLMOHAJIBHBIX YHUCE https://m.edsoo.ru/7f415b90
14 CpaBHeHue, ynopsiiouMBaHUe 25.09.2026 | budbnuoreka [IOK
PaLMOHAIBHBIX YHUCE https://m.edsoo.ru/7f415b90
15 CpaBHeHue, ynopsiiouMBaHUe 26.09.2026 | Bbubauoreka [{OK
PALMOHAJIBHBIX YHUCE https://m.edsoo.ru/7f415b90
16 CreneHb ¢ HaTypaJbHbIM 28.09.2026 | Bubnuoreka IIOK
NoKaszaTejieM https://m.edsoo.ru/7f4211de
17 CreneHb ¢ HaTypajJbHbIM 30.09.2026 | Bbubaunoreka [IOK
NoKaszaTejieM https://m.edsoo.ru/7f421382
18 CreneHsb ¢ HaTypaJbHbIM 02.10.26 bubnunorexa [IOK
noKaszaTejieM https://m.edsoo.ru/7f42154¢
19 CreneHsb ¢ HaTypajJbHbIM 03.10.26 bubnunorexa [IOK
noKasaTejieM https://m.edsoo.ru/7f4218be
20 CreneHsb ¢ HaTypaJbHbIM 05.10.26 bubnuorexa LIOK
NoKa3aTejieM https://m.edsoo.ru/7f415b690
PereHue oCHOBHBIX 3a/1a4 Ha 07.10.26 bubnuoreka [IOK
21 ApoOu, MPOLEHTHI U3 PeabHON https://m.edsoo.ru/7f415b690
NPAKTUKH
PereHue oCHOBHBIX 3a/1a4 Ha 09.10.26 bubnuoreka [IOK
22 OpoOu, MPOLEHTHI U3 peabHON https://m.edsoo.ru/7f415b690

NPAKTUKU



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

PerneHue OCHOBHBIX 3a1a4 Ha 10.10.26 bubaunoreka LIOK
23 ApoOH, MPOLIEHTHI U3 PEasIbHOM https://m.edsoo.ru/7f415b90
NPaKTUKU
Pernenue OCHOBHBIX 3314 Ha 12.10.26 Bbubaunoreka LIOK
24 ApOOH, NPOLEHTHI U3 PeabHOM https://m.edsoo.ru/7f415b90
NpPaKTHKU
[Ipu3Haku O€IUMMOCTH, Pa3JIOkKEeHHs 14.10.26 bubnuoreka LIOK
25
Ha MHOXXUTEJIM HaTypaJbHbIX YUCEI https://m.edsoo.ru/7f415690
[Ipu3Haku O€TUMOCTH, Pa3JIOXKEeHHs 16.10.26 bubnuoreka LIOK
26
Ha MHOXXUTEJIU HaTypaJbHbIX YUCEI https://m.edsoo.ru/7f415b690
Peanbublie 3aBucumoctu. Ilpsimas u 17.10.26 bubnnoreka [IOK
27
oOpaTHasi MPONOPLUHUOHAIBHOCTH https://m.edsoo.ru/7f415b90
PeanbHbie 3aBucumocti. Ipsimas u 19.10.26 bubnuorexa LIOK
28
oOpaTHasi MPONOPLUHUOHATBHOCTH https://m.edsoo.ru/7f415b90
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