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HOACHUTEJBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOI'O OOLIETrO
o0pa3zoBaHusi: OHa 00ECIIEYMBACT U3YUEHUE APYTUX AUCIUIUINH, KaK €CTECTBEHHO -
Hay4yHOro, TaKk W TYMAHUTAPHOIO IMKJOB, €€ OCBOEHHE HEOOXOOUMO IS
IPOAOHKEHHUST 00pa30BaHMs U B MMOBCEAHEBHOM KU3HU. PazBuTue y 00yyaromumxcs
Hay4YHBIX TMPEACTABICHUI O MPOUCXOXKIEHUU M CYIIHOCTH ainredpandyecKux
abCcTpakiuii, Croco0e OTpaKEHUsT MATEMATUIECKON HAYKOU SIBJICHUI U MPOIIECCOB
B NIpUpOJIe U OOUIECTBE, POJIM MaTEeMaTHYECKOr0 MOJCIUPOBAHUS B HAYYHOM
NO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIILJICHUS, HEOOXOUMBIX JUIsl aIalTallud B COBPEMEHHOM IIU(DPOBOM
obmiectBe. M3yuenue anreOppl oOecreynBaeT pa3BUTHE yMEHUs HaAOI0JaTh,
CpaBHUBATb, HAaXOIWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEUCTBHSI U BBIBOJIBI,
dopmynupoBaTh yrBepkaeHUsA. OCBOCHHE Kypca alnreOpbl 00eCIIeunBaeT Pa3BUTHE
JIOTUYECKOTO MBIIIICHUST O0YYaroluXcsi: OHM HCHOJB3YIOT JIEAyKTUBHBIE H
WHIYKTUBHBIE PACCYXACHUS, 0000IIEHNE U KOHKPETU3ALNI0, a0CTparupoBaHUE U
anajoruto. OOyueHwe  anreOpe  mOpearnojaracT  3HAYUTEIbHBIA  00BEM
CaMOCTOATENIbHOW JIEATENIbHOCTH O00YyYarolMXcs, MO3TOMY CaMOCTOSITEJIbHOE
pelIeHHE 3a/1a4 SBJISIETCS peann3aluuen e TeIbHOCTHOTO MPUHIUIIA O0YUEHHUS.

B cTpykType nmporpaMmMsl yueOHOTro Kypca « Anredpay» Jij1s OCHOBHOTO 001Ero
o0pa30oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COAEP)KATEIbHO-METOANYECKUE JIMHUHU:
«Yucna u BBIYUCIHEHUSN», «ANTeOpanyeckue BbIpAKEHUS», «YpaBHEHUA W
HepaBeHCTBa», «DyHkumm». Kaxnmad U3 3TUX coaepKareabHO-METOINYECKHX
JIMHUM Pa3BUBACTCs HA NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOIECHUCTBYS C
ApPYrMMU €ero JuHUsMH. B xoze wu3ydeHuss ydeOHOro Kypca OOy4arouIumcs
NPUXOOUTCSA JIOTUYECKH PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
sa3blK. B cBsi3M ¢ 3TUM B mporpammy y4eOHOro kKypca «Ainredpa» BKIIOUEHBI
HEKOTOpPBbIE OCHOBBI JIOTMKH, MPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pa3zesiax
MaTEMaTUYECKOro 00pa3oBaHus U CHOCOOCTBYIOIIME OBJIAJCHUIO O0yYaIOIUMUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMarhyeckoro s3bika. CoaepxarenpHOl |
CTPYKTYpHOH OCOOEHHOCTBbIO YyueOHOro Kypca «Anredpa» sBISETCS €ro
MHTETPUPOBAHHBIN XAPAKTED.

Conepxanne muHUM «YWCHa W BBIYUCICHHS» CIY>KUT OCHOBOM ISt
JaJIbHEHIIET0 W3YYeHHMs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYarOIIKXCS
JIOTUYECKOr0 MBIIICHHMS], (POPMUPOBAHUIO YMEHHUS MOJIb30BAaThCA aITOPUTMAMH, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JIJIsl TOBCEIHEBHOM
*KU3HU. PazBuTHE MOHSTHUS O YMCIIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs
CBS3aHO C pallMOHAJIbHBIMM W HWPPALMOHAIBHBIMU YHCIaMU, (POPMHUpPOBAHUEM



MPEICTABIIEHU O IEWCTBUTEILHOM YHUCIIE. 3aBEPUICHNE OCBOCHU S YU CIIOBOU JIMHUH
OTHECEHO K CpeHeMY 00111eMy 00pa30BaHMUIO.

Coneprkanue AByX ajlreOpandeckux JIMHUN — «ANTeOpanyecKue BbIPaKCHUSD)
U «YpaBHEHUS U HEPABEHCTBA» CIMOCOOCTBYET (POPMHUPOBAHUIO y OO YUAIOIIUXCS
MaTeMaTUYeCcKOro amnmnapara, HeOOXOAMMOIo Ui pelIeHHs 3a7ad MaTeMaTHKH,
CMEXXHBIX TIPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 331a4. Ha ypoBHE OCHOBHOTO
obuiero oOpa3zoBaHusl y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT pallOHATIbHBIX
BBIp@XKEHUN. Anrebpa IEMOHCTpUPYET 3HAU€HHE MaTeMaTHKU KakK s3blKa s
MOCTPOCHUSI MaTEeMaTHYEeCKUX MOJIENel, OMHMCAaHUsA TMPOLECCOB U  SBICHHM
peanbHOro Mupa. B 3anaun o0yueHus anredpe BXOAAT TaKkKe JalibHEHIIee pa3BUTHE
QITOPUTMHUUYECKOTO MBILUIEHUS, HEOOXOAUMOI0, B YaCTHOCTH, AJI1 OCBOEHHUS Kypca
UHPOPMATUKU, W  OBJIAJCHHE  HABBIKAMHU  JEAYKTHBHBIX  PACCYKICHHI.
[Ipeobpa3zoBanre CHUMBOIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpAKECHHUS,
CHIOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxanve QpyHKIMOHAIBHO-TpApUUECKON JTUHUHM HAIEICHO Ha MOTyYeHHEe
O0yyaroUMMuUCs 3HaHUM 0 (PYHKIUAX KaK BaKHEHIIEH MaTeMaTHUYeCKOM MOJEH
U1 OTIMCAHUS U UCCIIEOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U ABJICHUHN B IPUPOJIE U
obmecTBe. M3yueHne maTepuaa crnocoOCTBYET pa3BUTHIO y 00YHaIOIIUXCSl YMEHUS
UCMOJb30BaTh PA3JIMYHBIE BBIPA3UTENIbHBIE CPEJACTBA SA3bIKA MaTEMaTHUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, Trpaduueckue, BHOCHT BKJIaJg B (opMupoBaHme
IPEJCTABJICHUHN O POJIM MaTEMATUKU B Pa3BUTUU LIUBWIIN3ALIUU U KYJIbTYPHIL.

CornmacHo ywyeOHOMY IIaHy B 7-9 kjaccaXx u3y4aeTcs Yy4deOHbIH Kypc
«Anrebpa», KOTOPHIH BKIIOYACT CICAYIOUIME OCHOBHBIC Pa3eNibl COICPIKAHMS:
«Yucna ¥ BBIYUCICHHUA», «ANreOpandyeckue BBIPRKEHUS», «YpaBHEHHUS WU
HEpaBEHCTBa», « DYHKIIHW.

Ha uzydenne yueGHoro kypca «Anredpa» orsoaurcs 306 yaco: B 7 Kiacce —
102 gaca (3 ygaca B Heneno), B 8 kiacce — 102 yaca (3 yaca B Heneno), B 9 kiacce
— 102 gaca (3 yaca B HE/IEIIO).



COJAEPXAHUE OBYUYEHUA
7 KIIACC

Breipaxenus. ToxaecTBa. YpaBaenus. (19 4.)

YucnoBele BBIpAXEHUS W BBIPAXKEHHsS C nepeMeHHbIMU. [Ipocreiimme
peoOpa3oBaHusl BHIPAKCHUM. YPaBHEHHUE C OJHUM HEU3BECTHBIM U €r0 KOPEHD,
JUHEWHOe YypaBHeHHe. PemeHue 3agad  meroaoM ypaBHeHuil. CpegHee
apupMeTHUIecKoe, pa3Max U Mojia. MenaHa Kak CTaTUCTUYECKas XapaKTepUCTHKA.
DOopMYyIBI.
ens — cucremaTu3upoBaTh W O0OOIIUTH CBEIEHUS O NPEOOpPa30BaAaHUU
BBIDQKECHUN U PELUIEHUW YPABHEHHM C OJHUM HEHU3BECTHBIM, IOJYYEHHBIC
YUYAIIUMUCA B KYpCE€ MaTEMATHKHU 5,6 KIIACCOB.
3HaTh, KakWe 4YucCia SBISIIOTCS UEIbIMHU, JPOOHBIMH, pPallMOHAIHHBIMH,
MOJOKUTEIbHBIMU, OTPULATEIBHBIMUA W JAp.; CBOMCTBA JCUCTBUM HAJl YHCIIAMU;
3HaTh W TOHHMMAaTh TEPMHUHBI «YUCIOBOE BBIPAKECHUE», «BBIPAKEHUE C
MEPEMEHHBIMUY,  «3HAYEHHE BBIPAKEHUS», TOXKIECTBO, «TOXKIECTBEHHBIC
peoOpa3oBaHusI»; «CpelHee apudMEeTHUECKoe», «pa3Max», «MoAa», «MeauaHa
KaK CTaTUCTUYECKAs XapaKTEPUCTUKAY.

YMeTh OCYIIECTBISATh B OYKBEHHBIX BBIPAXKEHUSIX YHUCIOBBIE TOJICTAHOBKU U
BBITIONTHATH COOTBETCTBYIOIINE BBIUUCICHUS, CPAaBHUBATh 3HAYEHUS OYKBEHHBIX
BBIPAKECHU I NTPU 33/IAaHHBIX 3HAYCHUSAX BXOISAIINX B HUX [TIEPEMEHHBIX; IPUMEHSThH
CBOMCTBA JICMCTBUM HAJ YMUCIaMU M[pPU HAXOXKJICHUM 3HAYECHUM YHCIIOBBIX
BBIPAXKEHUM.

Buasl yaueOHOM 1eITEIbHOCTH Ha METANIPEAMETHOM YPOBHE:

- OLICHUBATh MPAaBWIbHOCTH BBIIIOJIHEHUS JEHUCTBUS HA YPOBHE  aJICKBATHOM
PETPOCIEKTUBHOM OLICHKH;

- OCYILECTBIISATh UTOTOBBIM U MOMIArOBbIA KOHTPOJIb 10 PE3YIbTATY.

- OCYHIIECTBIIATH aHAMu3 OOBEKTOB C BBIJEICHUEM CYIIECTBEHHBIX 151
HECYIIECTBEHHBIX TPU3HAKOB;

- OCYIIECTBIATh CUHTE3 KaK COCTABIIEHUE LETIOr0 U3 YaCTEH;

- IPOBOJIUTH CPABHEHUE U KJIACCU(DUKAIUIO 110 3aJaHHBIM KPUTEPHUSIM.
KoHTposbHbIE paOOTHI:

Nel «Bwipaxxkenus. ToxaecTBay.

No2 «YpaBHEeHUE ¢ OAHON IEPEMEHHON.

Tema 2. @yukuuu. (11 4.)

Oyukius, o0nacth onpeaenenus Gynkiuu, CrocoOb! 3aganus Gynkuun. I'paduk
byukuuu. Oynkuusa y=kx+b u e€ rpapuk. Oynkuusa y=kx u e€ rpadux.

[lenb — MO3HAKOMUTH YYaIIUXCS C OCHOBHBIMU (DYHKITMOHAILHBIMU MTOHSITHSAMU U
c rpaduxamu pyHkui y=kx+b, y=kx.



3Hath ompenenaeHus (YHKIUH, O0OJacTH omnpenaeneHus (QyHKIUH, 001acTh
3HAYEHHH, YTO TAKOE apryMEHT, KaKas IepeMEeHHAast Ha3bIBACTCs 3aBUCUMOM, KaKasi
HE3aBUCUMOM; MNOHMMATh, YTO (YHKIMS — OTO MaTeMaTudecKas MOJEIb,
MO3BOJISIIOLIAS. ONUCHIBATH M M3y4aTh pPa3HOOOpPA3HbIE 3aBUCUMOCTH MEXIY
peaJbHbIMU BETMYMHAMHU, YTO KOHKPETHBIE TUIBI (QYHKIUHN (MpsiMas U oOpaTHas
MPOIOPLUHUOHATIBHOCTH, JIMHEHHAs) ONUCHIBAIOT OOJIBIIOE pa3Ho00pa3ue peaibHbIX
3aBUCUMOCTEHN.

YMeTh MpaBWIBHO YHOTPEOISATh (PYHKIMOHAIBHYIO TEPMHUHOJOTHIO (3HaYeHHUE
byHKuMHU, aprymeHt, rpaduk (QyHKIMH, O0OJACTh OIpenesieHue, 00JacTh
3HA4YeHHI), IOHUMATh €€ B TEKCTe, B PEeYd yduTensd, B (pOpMyIHpOBKE 3ajady;
HaxOJIUTh 3HA4YeHUs (YHKIUNA, 3aJaHHBIX (OpMYJIOHN, Tabmuiei, rpadukom;
pemarb 0OpaTHYIO 3ajady; CTPOUTh IpapUKU JTUHEHHOW (PYHKIUHU, NPIMOU U
00paTHOM MPOMOPIUOHATIBLHOCTH; HHTEPHPETUPOBATh B HECIOXKHBIX CIydasx
rpaduKku  peajbHBIX 3aBUCUMOCTEH MEXIYy BEJIMYMHAMHU, OTBEYaTh Ha
MOCTaBJICHHBIE BOIIPOCHI.

Bunbl yaeOHON nesTebHOCTA Ha METAIIPEAMETHOM YPOBHE:

- OCYILECTBJISITh CUHTE3 KaK COCTABJIEHHE LIEJIOr0 U3 4acTed, CaMOCTOSTEIbHO
JOCTparBasi ¥ BOCTIOIHSISI HEIOCTAIOIINE KOMITOHEHTHI,

- IOTYCKaTh BO3MOXHOCTb CYILIECTBOBAHUS Y JIIOJIEH pa3IMYHbIX TOUYEK 3pEHMUS, B
TOM YHCJIE€ HE COBNAAAIOIINX C €Er0 COOCTBEHHOM, U OPUEHTUPOBATHCS HA TTO3UIUIO
napTHepa B OOLIEHUM U B3aUMOJAECHCTBUU;

- IOTOBAPHUBATHCS M MTPUXOIUTH K 00IIIEMY PEIICHUIO B COBMECTHOM A€ATEIHHOCTH,
B TOM YHCJIC B CUTYaI[UU CTOJIKHOBEHHUSI WHTEPECOB.

KonTponpHas pabdora:

No3 «JIuneitHas QyHKIIUDY.

Tema 3. CreneHs ¢ HaTypaJibHbIM MoKazareneM. (14 4.)

CremneHb ¢ HaTypaldbHBIM IOKa3aTelieM M €€ CBOWCTBA. Y MHOXEHUE W JICJICHHE
creneHeil. OgHOWIEH. YMHOXEHUE OJHOYJICHOB, BO3BEJECHUE OJIHOWJICHOB B
crernenb. OyHKINU y=X2, y=X3 U uX rpadukH.

[lenp — BbIpaOOTaTh YMEHUE BBINOJHATH JEHCTBUSA HAJ CTEHEHSIMU C
HaTypaJIbHBIMU TMOKa3aTeIsIMU.

3HaTh OMNpEAEJCHUE CTENEeHH, OJHOYJIEHA, MHOIOYJIEHAa; CBOMCTBA CTEHEHH C
HaTypaJIbHbIM MOKa3aTejaeM, CBOMCTBA PYyHKIMH y=Xx2, y=X3.

YMerp HaxoauTh 3HayeHUd (yHKUMHA, 3aJaHHbIX (OpPMYIION, TaOIUIEH,
rpaduKoM; pemath OOpaTHyIo 3ajavy; CTPOUTh rpaduku GyHKIUNA y=x2, y=x3;
BBIMIOJIHATG ~ JICHCTBUS CO  CTEMEHSAMH C  HATypaldbHBIM  IIOKa3aTeleM;
npeoOpa3oBbIBaTh  BBIPAKEHHS, COJAEp)KAIlMe€ CTENEeHW C HATypajdbHBIM
nokaszaTeJieM; IPUBOJUTH OJHOWIEH K CTAaHAAPTHOMY BHIY.

Buasl yueOHOM 1eITeIbHOCTH Ha METANPEAMETHOM YPOBHE:



[] OCyHIECTBISITb aHaJIN3 OOBEKTOB C BBIJCICHUEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX TPU3HAKOB;

] OCYILIECTBJIATh CUHTE3 KaK COCTaBJICHUE 1IEJIOT0 M3 YacTel;

(] mpoBOAUTH CPAaBHEHHUE U KJIACCU(PUKAIIUIO 1O 3aIaHHBIM KPUTEPHUSM.
KonTponbHas pabdora:

Ne4 «Crenens ¢ HaTypaJbHBIM [TOKA3aTEIEM).

Tema 4. MHuorousnensl. (14 4.)

MuorouneH. CnoxkeHue, BBIUUTAHUE M YMHOXEHUE MHOTIOYJICHOB. BhiHeceHue
001II1eT0 MHOKUTENS 3a CKOOKHU. Pa3inosxeHne MHOTo4JIeHA HA MHOKUTENH.

[lenp — BBIpabOTaTh yMEHHE BBITIOJNHATH CJIOKEHUE, BBHIYMTAHUE, YMHOXCHUE
MHOT'OYJIEHOB U Pa3JIOKEHHUE MHOT'OUJIEHOB HA MHOXKUTEIH.

3HaTh ompelesieHHe MHOrOWJIeHa, IOHUMaTh (OPMYJIUPOBKY  3aJaHUM:
«YIPOCTUTH BBIPAXKEHUEY, «PA3TOKUTH HA MHOKUTEIT.

YMeTh NMPUBOIUTH MHOTOYJIEH K CTaHAAPTHOMY BHJY, BBITIOJHATH JCHCTBUS C
OJIHOYJICHOM U MHOTOYJICHOM; BBITIOJIHIThH Pa3IOKEHUE MHOTOUJICHA BEIHECEHHUEM
o0IIIero MHOXHUTENA 3a CKOOKH; YMHOXAaTh MHOIOYICH Ha MHOTOYICH,
pacKJIaJIbiIBaTh MHOTOYWICH Ha MHOXXHUTEIH CIIOCOOOM TpYIIIUPOBKH, JOKA3hIBAThH
TOXECTBA.

Buasl yaeOHOM 1eITeIbHOCTH Ha METAIIPEAMETHOM YPOBHE:

(] OCYIIECTBISITh CHHTE3 KaK COCTABJICHUE 1EJI0T0 U3 YaCTe, CaMOCTOSTEIIbHO
JIOCTpanBasi U BOCIIOJIHSIS HEOCTAIOIIE KOMIIOHEHTHI;

(] momyckathb BO3MOXHOCTh CYIIECTBOBaHUS Yy JIIOAEH pa3IMYHBIX TOYEK
3peHUsl, B TOM YKCJIC HE COBMAJAIONINX C €T0 COOCTBEHHOM, 1 OPUEHTUPOBATHCS
Ha ITO3HITUIO MMapTHEpa B OOIICHUHU 1 B3aUMO/ICHCTBHH;

(] nmoroBapwBaTbCsi W TPUXOIUTH K OOIIEMY pEHIEHUI0 B COBMECTHOM
JEATEeNIbHOCTH, B TOM YHCJI€ B CUTYallUl CTOJKHOBEHUS HHTEPECOB.

KontponbHas padora:

No5 «MHOro4neHb».

Tema 5. @opmMyibl COKpaIIEHHOIO yMHOKEHUS. (19 4.)

®opmynbl . [Ipumenenne GopMys1 COKpaEHHOI0 YMHOXKEHUS K Pa3I0oKEHHUIO Ha
MHOXKHUTEJIH.

Ilens — BbIpabOTaTh yMEHHE NPHUMEHATh B HECIOXKHBIX Ciaydasx (HOpMyIIbl
COKpAIIEHHOTO YMHOXCEHHS JUIs TpeoOpa3oBaHUsS IEIbIX BBIPAKCHHN B
MHOTOYJICHBI U JJIsI Pa3JIOKEHUSI MHOTOWICHOB HA MHOXHUTEIH.

3HaTh (POPMYIBI COKPAIIEHHOT'0 YMHOKECHHS: KBaJpaTOB CYMMBI U Pa3HOCTH JIBYX
BBIPXKCHUH; pa3IMuHbIC CIIOCOOBI Pa3IOKEHUS MHOTOWICHOB HA MHOXHUTEIIH.
VYmMerp  uymtaTh  (QOpMyNBI  COKpAIIEHHOTO  yYMHOXXCHHS,  BBITIOJHSATH
peoOpa3oBaHUE BRIPAKEHUN TPUMEHEHHEM (POPMYIT COKPAIIIEHHOTO YMHOXKEHHSI:
KBaJpaTa CyMMBbl M Pa3HOCTH JBYX BBIp@XEHUE, YMHOXKEHHS Pa3HOCTH JIBYX



BBIPDAKECHUM HA UX CYMMY; BBIIOJHATHh PA3JIOKEHUE PA3HOCTU KBAaJApaTOB JBYX
BBIPOKEHUH Ha MHOXHUTENIN; TPUMEHATh pa3IUYHbIE CIIOCOOBI Pa3IOKEHUS
MHOTOUYJICHOB HA MHOXKMTEJIH; MPEOOPa30BbIBATh 1I€JIbI€ BBIPAXKEHUS; TPUMEHATh
npeoOpa3zoBaHUE LENbIX BhIPAXKEHUN MTPU PEICHUH 3a/a4.

Bunbl yaebHoOM nesTeIbHOCTA Ha METAIPEIMETHOM YPOBHE:

[J  OueHMBaTh NMPABWIBHOCTH BBINOJHEHHS JEHCTBHUS HAa YPOBHE aJIEKBATHOU
PETPOCIIEKTUBHOM OLICHKU;

(] OCYLIECTBIATH UTOTOBBIM M IOIIATOBBIA KOHTPOJIb 110 PE3YJIbTATY.
KonTponbHas pabdora:

Ne6 «DopMyIbl COKPAILIEHHOTO YMHOKEHHUSI.

Tema 6. Cuctemsbl IMHEHMHBIX ypaBHEeHUHN. (17 4.)

Cucrema ypaBHEHUI ¢ ABYMS NIEPEMEHHBIMU. PenieHne CUCTeM JBYX JIMHEWHBIX
YpPaBHEHHI C JBYMsI I€pEMEHHbIMHU. PelleHue 3amady METOIOM COCTaBJICHHS
CUCTEM YPABHEHUU.

[lenb — MO3HAKOMUTH YYalIMXCAd CO CHOCOOAMM PEIICHUS CUCTEM JIMHEHHBIX
YpPaBHEHUN C JABYMs IE€pEMEHHBIMH, BBIpAOOTaThb YMEHHME pEIIaThb CUCTEMbI
YPAaBHEHHUU U IPUMEHATH UX IPU PELIEHUN TEKCTOBBIX 33]1a4.

3HaTh, 4YTO TaKO€ JMHEMHOE YpaBHEHHE C JBYMs IIEPEMEHHBIMH, CHCTEMA
YpaBHEHUH, 3HATh pa3jIM4YHbIC CIOCOOBI PELICHUS] CUCTEM YPAaBHEHHI C JABYMs
NEPEMEHHBIMH: CIIOCOO TOACTAHOBKH, CIIOCOO CIJIOKEHUS; IOHWMATh, 4YTO
YpaBHEHHE — 3TO MAaTEMaTUYECKHI ammapar peueHusi pa3HOoOOpa3HbIX 3a/1ad U3
MaTEeMaTUKH, CMEXHBIX 001acTel 3HaHUH, MPAKTUKU.

YMeTh MpaBUIIbHO YHOTPEOISATh TEPMUHBIL: «ypPaBHEHHE C IBYMS IEPEMEHHBIMUY,
«CHUCTEMay»; TMOHUMATh UX B TEKCTE, B PEUM yYUTENsl, TOHUMATh (HOPMYIUPOBKY
331a4d  «PEIINTh CUCTEMY YPaBHEHMM C JBYMs IIEPEMEHHBIMW»; CTPOUTH
HEKOTOpbIE€ TpapUKU ypaBHEHUsI C ABYMS MEPEMEHHBIMHU; pellaTb CHUCTEMBbI
YpaBHEHUH C IBYMs MEPEMEHHBIMU PA3IIMYHBIMU CIIOCOOAMU.

Buabl yueOHOI 1eSITEIbHOCTH HAa METANIPEAMETHOM YPOBHE:

(1 OCYIIECTBJIATh aHaIU3 OOBEKTOB C BBIJCICHUEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX IIPU3HAKOB;

(] OCYILIECTBIATH CUHTE3 KaK COCTABJICHUE 1EJI0I0 U3 YaCTEH;

(1  IpoBOOUTH CpaBHEHHUE U KIACCU(UKALMIO O 33JaHHBIM KPUTEPHUSIM.
KonTponsHas padora:

No7 «Cuctembl TIMHEWMHBIX YPaBHEHUI».

[ToBTOpeHue kypca 7 kiacca. (8 4.)

3aKperuieHHe 3HaHWW, YMEHUN M HaBBIKOB, IOJYYEHHBIX HA YPOKAaX IO JTaHHBIM
TeMaM (Kypc anreOpsl 7 Kiacca).

8 KIIACC



Yucna 1 BbIYMCICHUSA

KBanpatueiii xopenb u3 uucna. [lonstue 00 wupparMoOHAIBLHOM YHCIIE.
JlecaTuuHble TPUOIMKEHUST UPpALlMOHATLHBIX yncesl. CBOWMCTBA apuPMETUUECKUX
KBaJ[PaTHBIX KOPHEW U UX MPUMEHEHUE K MPEe0OPa30BaHUIO YUCIOBBIX BBIPAXKEHUM
Y BBIYMCIICHUSM. [[€MCTBUTEIILHBIC YUCIIA.

Crenens ¢ 1enbIM NOKa3aTesneM U €€ cBoiicTBa. CTaHapTHas 3alUCh YUCTA.

AsreOpauvecKkue BbIpasKeHUs!

KBagparHblil TpEXUIICH, pa3ioKeHUE KBAAPATHOrO TPEXUWICHA HA MHOXKUTEIH.

AnreOpandeckasi npodb. OCHOBHOE CBOWMCTBO aireOpamueckor apoowu.
CrnoxxeHue, BbIYUTAHHUE, YMHOXKEHUE, JeJCHUE ainreOpanydeckux ApoOeit.
PanronanbHbie BHIpAXKEHUS U UX TPeoOpa3oBaHue.

YpaBHeHUs M HEPABEHCTBA

KBanpatHoe ypaBaenue, opMyna KopHeH KBaapaTHOTo ypaBHeHus. Teopema
Buera. Pemenue ypaBHEHHMH, CBOAAIIMXCA K JIMHEMHBIM U KBaJApPAaTHBIM.
[Ipocreiimme 1poOHO-pallMOHAIBHBIE YPABHEHHUS.

['paduyeckass unTepnperalus ypaBHEHUN C ABYMSI MIEPEMEHHBIMU U CHUCTEM
JUHEWHBIX YypaBHEHUW C JBYMs NepeMeHHbIMU. [IpuMepbl pemeHuss CHUcTeM
HEJIMHEHUHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU.

Perienrie TEKCTOBBIX 3aj1a4 alreOpandeckum CriocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJTHOW MEPEMEHHOM.
PaBHOCHIIBHOCTP HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOU IEPEMEHHOM.
Cucrembl JIMHEHHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM.

DyHKIMHA

[Tonstue pynkiuu. O61aCTh ONpeaeNIeHUs U MHOXKECTBO 3HAYCHU I (PYHKITHH.
Crioco0Ob! 3aaHus QyHKITHIA.

I'paduk dbynkuuu. UYrenuwe cBoicTB GyHKUMH 10 e€ rpaduky. Ilpumeps
rpaukoB GYHKIMMA, OTPaXKAIOIIUX pealbHbIE MPOIIECCHI.

OYHKINK, OMUCHIBAIONIME TPSIMYI0 © OOpaTHYI MPONOPIHOHATHHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIuN y = x2, y = x3, y = \x, y=|x|. I'paduueckoe
pElIEHNE YPaBHEHU U CUCTEM YPaBHEHHUI.

9 KIIACC

YucJia 1 BLIYUCTIEHUS

PanmonanbHbIe ynca, UppalioHabHBIC YUCIa, KOHCYHbIE U OSCKOHCUHBIC
JeCATUYHbBIC APoOU. MHOXKECTBO JEHCTBUTEIIBHBIX YHCE, JEHCTBUTEIbHBIC YUCTIa
KaKk OCCKOHEYHBIC JeCITHYHBIC NpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXKY MHOKECTBOM JIEMCTBUTENIBHBIX YACET U KOOPAUHATHOU MPSIMOU.



CpaBHeHHME JCHCTBUTENBHBIX 4HCET, apU(METHUYECKHEe JIEHCTBUS C
JNEUCTBUTENBHBIMHU YUCIIAMU.

Pa3meppl OOBEKTOB OKpPYKAIOIIET0 MHpPA, JJIUTEIBHOCTh IPOLIECCOB B
OKPYKaroIeEM MUPE.

[Tpubnam>x€HHOE 3HaYEHHE BEJIMYMHBI, TOUHOCTh MpHOIKeHus. OKpyrieHue
yucen. [ lpukuaka v oleHKa pe3yJibTaToB BEIYUCIICHHN.

YpaBHeHUS] M HEPABEHCTBA

JIunerinoe ypaBHeHue. Penmienue ypaBHEHUN, CBOAAIINUXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOIAIIMXCA K KBaJApPATHBIM.
bukBanpatHoe ypaBHeHue. lIpuMepsl pelieHus ypaBHEHUNW TPETbEU U 4ETBEPTOU
CTEINEHEW Pa3JIOKEHUEM HAa MHOXKHUTEIH.

Pemenue npoOHO-paniMoHaNbHBIX YypaBHEHUN. PelieHure TEKCTOBBIX 3adad
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ ABYyMsI MEpEeMEHHbIMU U ero rpaduk. Pemenue cucreM IBYX
JIMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU. Perenne cucrem AByX ypaBHEHUH,
OJIHO W3 KOTOpPBIX JIMHEHHOE, a Jpyroe — BTOpoM creneHu. ['paduueckas
UHTEpIIpEeTalys CUCTEMbI YPAaBHEHUH € JBYMs [IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3a71a4 alreOpandeckum CriocoOoM.

YucioBble HEpAaBEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOM IIepeMEHHOU. Pemienue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM mnepeMeHHOM. KBaapaTHble HEpaBEHCTBA.
I'padpuueckass wHTEpHperanys HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMS
NIEPEMEHHBIMH.

DyHKIMHA

KBanpatuunas ¢ynkius, e€ rpaduk u cBoictBa. [lapabGona, KoopauHATHI
BEPILINHBI 1apaboJibl, OCb CHMMETPUH NapadoJIbl.

I'paduxu dyakimit: y =kx, y=kx + b, y=k/x, y = x3, y=Vx, y = |x| , n ux
CBOMCTBA.

YucioBbIe OCTEA0BATEIbHOCTH M NIPOrPecCuu

[loHsATHE YKCIIOBOM TMOCIENOBATENIBHOCTH. 3aJaHUE TOCIIEI0BATEIbHOCTH
peKyppeHTHOM dhopmyIion u GopMyioi n-ro djieHa.

ApudmMernueckass U reoMeTrpuueckas nporpeccud. Dopmyibl n-ro 4ieHa
apuPMETHUECKON U T€OMETPUYECKON MTPOrPECCHIA, CYMMBI IIEPBBIX 71 YJICHOB.

N300paxkenne 4iieHOB apu(METHUUECKOW M TEeOMETPUYECKOW IMPOrpeccHid
TOYKaMU Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHCHIUAIBHBIN POCT.
Ci1o>xHBIE NPOLEHTHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS TMPOrpaMMbl  y4eOHOro Kypca
«Anrebpay» XapaKTepu3yIOTCS:

1) maTpuoru4ecKkoe BOCIUTAHHUE:

MPOSIBJICHUEM HMHTEpECa K TMPOHUIOMY UM  HACTOALIEMY POCCHUUCKOU
MaTeMaTUKH, LIEHHOCTHbIM  OTHOIIEHWEM K  JOCTHKEHUSM  POCCHUHCKHUX
MaTEMATUKOB M POCCHMCKOW MAaTEMATHYECKOM MIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTHXKEHUN B IPYTUX HAyKax M MPUKIAIHBIX cepax;

2) rpa:kIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTHIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpaKJaHWHA M peau3allid ero
npaB, TMpPEACTaBICHHEM O MAaTeMAaTHUYeCKUX OCHOBaX (PYHKIMOHUPOBAHMUS
pa3IMYHbIX CTPYKTYp, SBJICHHI, MPOLENYp I'PaKJAaHCKOro OOIIecTBa (HampuMmep,
BBIOOPBI, OITPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C TMPAKTUYECKUM MPUMEHEHUEM [IOCTUKEHUU HAyKH, OCO3HAHHEM BaXHOCTH
MOPaIbHO-3TUYECKUX MPUHIUTIOB B JEATEILHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHUE:

YCTaHOBKOW Ha AaKTUBHOE YYacTHUE€ B PEUICHUM NPAKTUYECKUX 3aaad
MAaTEeMaTH4YECKOW HAIPABICHHOCTH, OCO3HAHUEM BAXKHOCTH MaTEMaTUYECKOTO
o0pa3oBaHusl Ha TPOTSHKCHUHM BCEW JKM3HM JJIsl YCIENHOM mpodeccruoHaIbHOM
NESATeTbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HaHHBIM BHIOOPOM H
MMOCTPOCHUEM WHIUBHUIYATLHON TPACKTOPUH OOPa30BAHUS U KU3HEHHBIX TUTAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTNYecKO0e BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAJIHPHOMY ¥ 3CTETUYECKOMY  BOCIPHATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a/Jau, PEHICHUH, pacCyXJIEHUW, YMEHUIO BUICThH
MaTEMATUYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI 0 MO3HAHMS:

OpPUCHTAllMEN B JEATEIBHOCTA HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEe/ICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEJIOBEKa, MPUPOIbI U
oOIecTBa, MOHUMAHWEM MaTEMaTHYECKOM Haykh Kak c@epbl YeIoBeueCKou
NEATENBHOCTH, 3TANoOB €€ Pa3BUTHUA M 3HAYMMOCTH ISl Pa3BUTHS LIUBUIIM3ALUH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKHW M MAaTEMAaTHYECKON KYJIbTYpPOil KaK CPeICTBOM
MO3HAHUSI MHpPA, OBJIAJACHUEM MPOCTEUIIMMH HABBIKAMHU HCCIIEIOBATEIbCKON
JEATENBHOCTH,



6) ¢usuyeckoe BocnMTaHHe, (opMHpPOBaAHUE KYJBTYPbI 310POBbS U
IMOLHMOHAJIBHOI0 0JIAT OIOJIYUMSI:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHWE 3HAHUS B HMHTEpPEcax CBOETO
30POBbs, BEACHHUS  3J0pOBOrO0  o0Opa3a  KU3HU  (370pOBOE  MHTaHUE,
CcOQTAaHCUPOBAHHBIN PEXKUM 3aHATAM M OTAbIXa, peryiaspHas ¢u3ndeckas
AKTUBHOCTB), CPOPMUPOBAHHOCTHIO HABbIKA peyiekcHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIMOKY M TaKOT'O e MpaBa IPyroro 4ejoBeKa;

7) 3K0JIOTMYECKOE BOCIIUTAHME:

OpUEHTAILIMEN HA TPUMEHEHHE MAaTEMAaTUYECKUX 3HAHUM I pelIeHus 3a71a4 B
00J1aCTH COXPAaHHOCTHU OKPY)KAIOIIEH Cpelbl, MIaHUPOBAHUS TIOCTYIIKOB U OIIEHKHU
UX BO3MOXKHBIX MOCJIEACTBUN JJISI OKPYKAIOIIEH Cpe/ibl, OCOZHAHUEM TJI00AIbHOTO
XapakTepa IKOJOTUUECKUX MPOOJIEM U IMyTel UX PelIeHHUs;

8) aganTanmusa K U3MEHSIOIIMMCH YCJIOBUSAM COLUHAIBLHOW M NPHUPOIHOM
cpeabl:

TFOTOBHOCTBIO K JICMCTBHUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOE€H KOMIETEHTHOCTH Y€pPe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM YHCJIC
YMEHUE YUHUTBhCA Yy APYrUX JIOAeH, mpuoOpeTrarb B COBMECTHOM JIESITEIBHOCTH
HOBBI€ 3HAHUS, HABBIKU U KOMITETCHIIUH U3 OIBITA IPYTHX;

HEOOXOAUMOCTEIO B (OPMHUPOBAaHWM HOBBIX 3HAHWM, B TOM YHCIE
dbopMyIMpoBaTh UAECH, IOHATHS, TUIIOTE3bl 00 00BEKTAX U SIBJICHUSIX, B TOM UHCIIC
paHee HEHW3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMlO, BOCIPUHUMATH
CTPECCOBYIO CHTYaIlMI0O KaK BBI30B, TPEOYIONMUNA KOHTPMEDP, KOPPEKTHPOBATH
NpUHUMAEMbIe pelleHnuss U JehcTBUs, (OPMYJIUPOBaThH W OICHUBATH PUCKU U
MOCIICAICTBUS, OPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIBTATHI

ITo3snaBarejbHbBIE YHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHH

ba3oBble joruueckue AeMcTBUSA:

e BBIIBISITh U XapaKT€PU30BaTh CYIIECTBEHHBIC NMPU3HAKU MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHONICHWH MEXIY TMOHATUIMH, (OPMYIHPOBATH
ONpe/eNIeHUs]  TMOHSATUW, YCTaHABJIMBAaTh  CYIIECTBEHHBIH  MpPU3HAK
KJaccu(uKaIMy, OCHOBaHUS i OOOOIICHUS U CpaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3a;

e BOCHpUHUMATh, (GOpMyIUpOBATH M  MPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIbHBIC, CIMHWYHBIC, YaCTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBIISITh ~ MAaTEMAaTUYeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M |
npotuBopeunsi B (pakTax, JaHHBIX, HAOJMIOACHUSX W YTBEPKICHUSX,
Mpeaaratb KpUTEPUH JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEHN U TPOTUBOPEUNIL;
JIeNaTh BBIBOJABI C HMCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JIEAYKTHUBHBIX H
VHAYKTUBHBIX YMO3AKJIFOUYCHUH, YMO3AKIIFOUEHHUM 110 aHAJIOTUH;

pa3dupaTh JOKA3aTeIbLCTBA MATEMATHUCCKUX YTBEPKIACHUHN (TIPSIMBIC U OT
MPOTHUBHOTO), MPOBOJIUTH CAaMOCTOSATEIHLHO HECJOXKHBIC 0Ka3aTelbCTBA
MareMaTtudeckux (akToB, BBICTpAWBATh apPryMEHTAIUIO, TPHUBOIUTH
MPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOWpATh CIoOco0 pelieHuss y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOAAIMN ¢ Y4ETOM
CaMOCTOSITEJILHO BBIJIETICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBare/bCKue JeiCTBHUA:

UCIOJIb30BaTh BOIIPOCHI KAK HCCIIEN0BATEIbCKUM MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOIIHNE MPOTHBOpPEUHE, MpodIeMy,
CaAMOCTOAITEJIbHO YCTAHABIMBaTh MCKOMOE M JIlaHHOE, (OPMHUPOBAThH
TUIIOTE3Y, apI'yMEHTUPOBATh CBOIO MO3UIIMIO, MHEHHUE;

IPOBOJUTH IO CaMOCTOSTENILHO COCTaBJICHHOMY IUIaHY HECIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEAOBAHNE 110 YCTAHOBJIEHUIO 0COOEHHOCTEMN
MaTeMaTUYecKoro 00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTY COOOI;
CaMOCTOSITENTLHO (POpMYIIUPOBaTH 000OIIEHUS U BBIBOJIBI IO Pe3yJibTaTaM
MPOBEAEHHOTO HAOIIOJIEHUS, MCCIEAOBAaHUSA, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U 0000IIEHUI;

MPOrHO3MPOBATh BO3MOYKHOE pa3BUTHE MPOILIECCA, a TaKXKE BBIABUTATh
MPEIIONIOAKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBISBIISITH HEAOCTATOYHOCTh M H30BITOYHOCTh HMH(OpMAIUM, ITaHHBIX,
HEOOXOUMBIX JUI PELICHUS 3a/1auu;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH
UH(POPMALIMIO PA3TMYHBIX BUIOB U (DOPM MpEICTaBICHUS;

BbIOMpaTh ¢GopMy TMpeAcCTaBleHUS HHGOpPMAlMU U WIUTIOCTPUPOBATH
peliaeMble 3aJayd CXE€MaMH, JauarpaMMamMH, HHOM Trpadukod U uX
KOMOMHAIIUSAMU;

OLIEHWBATh HAAEKHOCTHh WH(OOPMAIMU TIO KPUTEPHUSAM, MPEIIOKEHHBIM
YUUTENIEM UK CPOPMYIHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHuUKaTHBHBbIC YHUBEPCAJbHbIC YUeOHbIC 1CHCTBHSA:

BOCIIPUHUMATH U (DOPMYITUPOBATH CYKJACHHUS B COOTBETCTBUU C YCIOBUSIMU
U TIeJIIMH OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy PELICHHUS
3aJ1a4i, KOMMEHTHUPOBATh MOJIYyYEHHBIN pe3yJIbTaT;

B XOJI€ OOCYXIEHHMSI 337]aBaTh BOIIPOCHI IO CYILIECTBY O0CYXAaeMON TEMBI,
po0JIeMBl, PeIIaeMO 3a1a4l, BbICKa3bIBAaTh UJIEU, HALIEJICHHBIE HA MTOUCK
PELICHHS], COIOCTABJISITH CBOM CYXACHUS C CYXKICHUSAMH JIPYrHX
YYaCTHUKOB JUAJOra, OOHapyXMBaTh Pa3IMUUE€ U CXOJICTBO IO3UILIMH, B
KOPpPEKTHOU popme GOopMyIHpOBATh PA3HOIIACHS, CBOM BO3PAXKEHNUS;
NpEACTaBIATh  PE3yibTaThl  pEUIEHUs  3aJaud,  HAKCIEPUMEHTA,
UCCIIeI0BAaHUs, TIPOEKTA, CAMOCTOSITEILHO BHIOUPATh (hOpMAT BBICTYILJICHUS
C y4€TOM 3a/1a4 MPE3EHTAIMN U OCOOCHHOCTEH ayIuTOPHH;

ITOHUMATh U UCMOJIb30BaTh MPEUMYILIECTBA KOMAHAHOW U MHIUBUAYaJIbHON
paOboThI NP PEIIEHUU YUeOHbIX MAaTEMATUYECKHUX 33]1a4;

NPUHUMATh LEIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paboThl, pachpelnensTh BHAbBI padoOT, IOroOBapUBaTHCA,
00CYXXIIaTh TIPOIECC U PE3YJIbTAT pabOTHI, 0000IATh MHEHHUS HECKOIBKUX
JIIO/IEH;

y4yacTBOBaTb B TIpYNINOBBIX Qopmax palOoTsl (00CyXkaeHus, OOMEH
MHEHHUSIMHU, MO3TOBBIE€ IITYPMBI U JIPYTHE), BBIIOIHATH CBOIO YAaCTh PAa0OTHI
U KOOpJWHHUPOBATH CBOU JCHCTBHS C JPYTUMH 4YJI€HAMHU KOMAaHIbI,
OLICHMBAaTh Kauye€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBHUSI.

PeryasiTuBHbIC YHUBepCcaIbHbIe y4eOHbIC 1eHCTBUSA

Camoopranmzanmsi:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aJlTOPUTM PEIICHUs 3a/adyd (MU €ro
4acTh), BBIOUpATh CHOCOO pelieHUs] ¢ YYETOM HMMEIOIIMNXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBaTh W KOPPEKTHUPOBATH
BapUaAHTHI PEIICHUM ¢ yU€TOM HOBOM MHGOPMAITUH.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEJIEKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKU, CAMOKOHTPOJIA ITPOLIECCa U pe3yJibTaTa
pelIeHusT MaTEMaTUYECKON 3a1a4u;

IIPEABUIETD TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTB IIPY PEILICHUH 33/1a4H,
BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB,
HallJICHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa AEATEIBHOCTH IIOCTABICHHON LEIN U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTH)KEHUSI WM HEJOCTUKEHUS LIeJH,
HaXOJUTh OIIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI



K xoHily obOydeHuss B 7 KJjacce OOYYAOMIMICS TOJYYUT CIICAYIOIIHEC
MpPEIMETHBIE PE3YJILTATHI:

Yucaa 1 BBIYMCICHUS

BbInonHATh, codeTass YCTHbIE M NHCbMEHHBbIE NPUEMBI, apU(PMETUUECKUE
JIEHUCTBUS C PAlMOHATILHBIMHU YHCIIAMU.

HaxoauTe 3HaueHHsS] YUCIOBBIX BBIPAKEHUW, MPUMEHATH Pa3HOOOpa3HbIC
CrocoObl U MPUEMBI BBIYMCICHUS! 3HAUEHUN TPOOHBIX BBIPAKEHUM, COAEpKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoauts OoT OmHOM (HOpPMBI 3aMKUCH YKceNd K Apyrod (mpeoOpa3oBbIBATH
JECSITUYHYIO APOO0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH
B OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHUBATH U YIOPSAOUHUBATH PALIMOHATIBHBIEC YHCIIA.

OKpyriasaTh ynca.

BbITIONHATS TPUKUIKY U OIICHKY Pe3yJibTaTa BRIUUCICHUHN, OIICHKY 3HAUCHUIM
YHUCJIOBBIX BBIPAKEHUI. BBINOIHATH ACHCTBUS CO CTENEHSMH C HaTypajlbHBIMU
MOKa3aTeISIMHU.

[IpuMeHsTh NMPU3HAKYU ASTUMOCTH, Pa3JI0KEHUE Ha MHOKUTEIN HATYpaJIbHbBIX
YHUCEJL

Pemiarb NpakTUKO-OPUEHTUPOBAHHBIE 3aJa4H, CBSI3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPONOPIHUOHAIBLHOCTHIO BEIUYUH, NPOLIEHTAMH, HHTEPHPETUPOBATH
pe3yabTaThl pelIeHUs 3a7a4 ¢ y4€TOM OTPaHUYEHH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AnredpanvecKkue BbIpasKeHUs!

Hcnonp3oBaTh anreOpanyecKyro TEpPMUHOJIOTHIO U CUMBOJIUKY, TPUMEHSTH €€
B IIPOLIECCE OCBOCHMS y4eOHOr0 MaTrepuaa.

Haxonuth 3HaueHUss OYKBEHHBIX BBIPAKCHUN MpPU 33JaHHBIX 3HAYEHUAX
EPEMEHHBIX.

Boinonuats npeoOpa3oBaHus 11E10T0 BRIPAKEHUS B MHOTOUJIEH NIPUBEIEHUEM
MOI00HBIX CIIara€MbIX, PACKPBITHEM CKOOOK.

BbIMIONIHATE YMHOXEHUE OJHOYIEHA Ha MHOTOWIEH M MHOroujieHa Ha
MHOTOUJICH, IPUMEHTH (OPMYIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OCyIIEeCTBIATh Pa3JIOKEHHE MHOIOYJIECHOB HAa MHOXHUTEIN C IIOMOUIBIO
BBIHECEHHUS 32 CKOOKH OOIIETO MHOXKHUTEIS, TPYIITUPOBKH CllaraeMbIX, IPUMEHEHUS
bopMyJ1 COKPaIIEHHOTO YMHOXKEHUS.

[IpumensTs mpeodpa3oBaHMsi MHOTOWICHOB JIJISl PEIICHHST PAa3IMYHBIX 3aj1a4
U3 MAaTEMATHKH, CMEXHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTe CBOMCTBA CTENEHEW C HATYPAJIbHBIMU IIOKA3aTESIMHU IS
peoOpa3oBaHUs BBIPAKESHUM.

YpaBHeHUs] M HEPABEHCTBA



Pemars yMHEVHBIE YpaBHEHMS C OJHOW IEPEMEHHOM, NPUMEHsSA IpaBUiIa
[epeXo1a OT UCXOAHOTO YPaBHEHUS K PABHOCUIBHOMY eMy. IIpoBepsaTh, sBiseTcs
JIY YUCII0O KOPHEM YPAaBHEHMS.

[IpumeHnsTh rpaguuecKkue METOABI PU PENICHUH JIUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTs npuMepsl Map 4YHKCEN, SABIAIOMIMXCA PELICHUEM JMHEHHOTro
YPaBHEHMUS C IBYMS IEPEMEHHBIMHU.

CTtpouTh B KOOPIAMHATHON MJIOCKOCTU IpadUK JUHEHHOTO ypaBHEHUS C IBYMSI
NEePEMEHHBIMH, MOJb3YACh T'pa)KOM, IPUBOAUTH MPUMEPHI PEIICHUSI YPABHEHHUS.

PemaTe cucreMbl IBYX JIMHEWHBIX YPAaBHEHHI C ABYMS IIEPEMEHHBIMH, B TOM
qyucie rpaduuecky.

CocTaBnaTe M pellaTh JIMHEWHOE YPaBHEHUE WM CHUCTEMY JIMHEWHBIX
YPaBHEHHM MO YCIIOBHIO 3a1a4M, HUHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4y NIOJIyYECHHBIN Pe3yJIbTar.

DyHKUUH

N300pakaTh Ha KOOPAMHATHOHN NPSMOM TOUKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HUHTEPBAJIbI, 3aIIMChIBATh YU CIOBBIE IIPOMEXYTKH Ha
anreOpandecKoM si3bIKe.

OTtMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH I10 33JaHHBIM KOOPJIWHATaM,
CTpOUTH TpaduKu TUHEUHBIX QYHKUUNA. CTpouTh rpaduK PyHKIUHU Y = |X|.

OnucelBaTh C TOMOIIbIO (YHKUMHA HM3BECTHbIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMM: CKOPOCTb, BpPEMS, PACCTOSHHE, LI€HA, KOJMYECTBO, CTOUMOCTD,
IPOU3BOJIUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

Haxonuth 3HaueHue pyHKIMH 110 3HAYECHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cnocod MPeACTaBICHUS W aHaAM3a WHOOpMAaINH,
M3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB pealTbHBIX MPOLIECCOB
Y 3aBUCUMOCTEHN.

K koHny oOyduenuss B 8 kiacce oOydaroluiics MOMYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciia ¥ BIYHCTICHHUSA

Hcrnonp30BaTh HayanbHBIE IPEACTABICHUS O MHOXKECTBE JCHCTBUTENBHBIX
qyCeNl JIs1 CPaBHEHUS], OKPYIJIEHNS W BBIYUCIECHUMN, NU300paXKaTh NEHCTBUTEIbHBIC
YHUCJIa TOYKaMU Ha KOOPAUHATHOW MPSMOM.

[IpumeHsATh TOHATHE apU(PMETUYECKOTO KBAIPaTHOTO KOPHSA, HAXOAMTh
KBaJpaTHbIE KOPHH, HCIOJB3Ys IPU HEOOXOAUMOCTH KalbKYJSTOpP, BBINOIHSTH
npeoOpa3oBaHusl BBIPAKEHUH, COAEpXKAIIMX KBaJpaTHble KOPHH, HCIHOJb3Ys
CBOWCTBA KOPHEM.

Hcnonp3oBaTh 3anucu OOJBIIMX M MAJIbIX YHCET C MOMOLIBIO JECSITHYHBIX
npobeii u crenedelt yucna 10.



AnredpanyecKkue BbIpaKeHUs

[IpuMeHAT, TOHATHE CTENEHW C LEIbIM  MOKA3aTeJIeM, BBINOJHSITh
peoOpa3oBaHus BEIPAKEHUMN, COJIEPXKAIIMX CTENIEHU C IIEJIBIM TTOKa3aTeleM.

BhBINOIHATH TOXIECTBEHHBIEC MPEOOPA30BaAHUS PAIIMOHAIIBHBIX BhIpAXKEHUN Ha
OCHOBE TpaBWJI ICUCTBUI HAJl MHOTOUYJICHAMH U areOpanyecKUMH IPOOSIMH.

PackiianpiBaTh KBapaTHBIN TPEXUIICH HA MHOKHUTENH.

[TpuMensaTh MpeoOpa3zoBaHus BEIPAKEHUN I PEIICHUS Pa3IMUHBIX 3a/1a4 U3
MAaTEMAaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOMN MTPAKTUKHU.

YpaBHeHUs] M1 HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIC YPaBHEHUS W PALUOHAIBHBIE YpaBHEHHS,
CBOJAILMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMsl IIEPEMEHHBIMU.

[IpoBOAUTH MPOCTENIINE WUCCIEIOBAHUS YPABHEHU U CUCTEM YPaBHCHUU, B
TOM YHCJIE C IPUMEHEHUEM TpadUIeCKUX MPECTaBICHHUN (yCTaHABIMBATH, NMEET
JM YpaBHEHHUE WM CUCTEMa YpPaBHEHUH PELICHUs, €CIIA UMEET, TO CKOJIBKO, U
npouee).

[lepexonuth OT CiOBECHOM (OPMYJIMPOBKH 3aJaud K €€ anreOpamdeckon
MOJEIM C TIOMOLIBIO COCTABJICHUS YPAaBHEHUs WM CHUCTEMBl YPaBHEHUU,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJY4YEHHbBIA pE3yJIbTaT.

IIprMeHATh CBOKCTBA YMCIIOBBIX HEPABEHCTB U1l CPAaBHEHUS, OLICHKH, PELIaTh
JMHEHHbIC HEPABEHCTBA C OHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh IPaPUUIECKYIO
WJUTFOCTPALIMIO MHOYKECTBA PEILICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[TonuMaTe U UCHONMB30BaTh (PYHKIIMOHAJILHBIE MOHATHS WU SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUCHHUsI), ONPEACNATh 3HAUYCHHE (YHKIMH TIO 3HAYEHUIO
aprymeHTa, onpeessiTb CBOMCTBa (PyHKIMH MO €€ rpaduKy.

Ctpoutsb rpapuku daeMeHTapHbIX GYHKIUNA BUJIA:

y=k/x,y=x2,y=x3,y=[x|,y= X, OIIHCHIBATH CBOICTBA YHCIOBOI byHKUIAN
o e€ rpaduxy.

K xoHiy oOydeHuss B 9 kjacce oOydaroIIMICS TOMYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Yucna 1 BBIYMCICHUSA

CpaBHUBATh U yNOPAIOYMBATH PALMOHATILHBIE U UPPALMOHAIBHBIC YHCIIA.

Brimonuats apudmMernyeckue JeHCTBUS C palliOHAILHBIMU YUCIIAMH, COUETast
YCTHBIE U MUCbMEHHBIE MPUEMBI, BBIOJHATH BBIYMCICHUS C UPPALMOHAIBHBIMU
YHCIIaMHU.

HaxonuTh 3HaueHNs CTENEHEN ¢ LEJbIMU ITOKA3aTENSIMU U KOPHEU, BBIYUCIISITH
3HAYEHMS YMCIIOBBIX BBIPAKCHUMU.

OKpyriaTh JEWCTBUTENbHBIE 4YHCIA, BBINOIHATh NPUKUIAKY peE3ylbTaTa
BBIUYMCJIEHU M, OLIEHKY YHCJIOBBIX BBIPAKEHUMU.



YpaBHeHUs1 M1 HEpaBEeHCTBA

PeaTe muHelHbIE U KBaJPATHBIE YPABHEHUS, YPABHEHHU S, CBOJIAIINECS K HUM,
IpoCTeNIINe IPOOHO-paIlIOHAIbHbIE YPaBHEHUSI.

Pemate cucreMsl NByX JMHEWHBIX YPABHEHHM C JIBYMsI IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHUE HE SBJISAECTCS JIMHEHHBIM.

Pemiath TEKCTOBBIE 3ajayu alreOpanvyecKUM CIIOCOOOM C  TOMOIIBIO
COCTaBJICHUS YPaBHEHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU.

IIpoBOAUTE MPOCTENIINE UCCIECAOBAHNS YPABHEHUNA U CUCTEM YPaBHEHWH, B
TOM YHCJIE C TPUMEHEHUEM IrpaduyecKUX NpeCTaBICHHUN (yCTaHABIMBATh, UMEET
JW ypaBHEHUE WM CHCTEMA YPAaBHEHMI DPEIIECHHUs, €CIH UMEET, TO CKOJBKO, H
npouee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, H300pakaThb
pELIeHHE HEPAaBEHCTB HAa YMCIOBOM MPSIMOMW, 3alHMChIBaTh PELICHHUE C MOMOILIBIO
CHUMBOJIOB.

Pemate cHucTeMbl JIMHEWHBIX  HEPAaBEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaTh PELIEHUE CHCTEMBI
HEPABEHCTB Ha YMCIIOBOM NPSAMON, 3aIIMChIBATh PEIEHUE C IOMOLIBI0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPH PEIICHUH PA3JIMYHBIX 33]1a4.

DOyHKUIMHA

PacnioznaBath (QyHKUMM H3y4yeHHbIX BHUAOB. lloka3piBaTh cXeMaTUYECKH

pacIojoKeHHe Ha KOOPAUHATHOM IUIOCKOCTH TpaduKoB QYHKIUI BUaa: y = kx, y =
kx+b,y=kix,y=ax2+bx+c,y=x3,y= Vx, y = |x|, B 3aBuCHMOCTH OT 3HAYCHUIA
K03 (HUITMEHTOB, OMUCHIBATH CBOMCTBA (PYHKITUH.

Crpoutb M u300pakaTb CXeMaTH4YEeCKH TpadUKU KBaJAPATUUYHBIX (PYHKIIHMA,
OIKCHIBaTh CBOMCTBA KBAJPATUYHBIX (PYHKIMH 110 UX IpaduKaM.

Pacno3naBarh KBagpaTuuHyto (GYHKIHIO 1O (HopMylie, MPUBOAUTH MPUMEPHI
KBaJPAaTUYHBIX PYHKIMH U3 pealIbHOM KU3HHU, (PU3UKHU, TEOMETPHUH.

YucsioBble MOCIE10BATEIbHOCTH U NP OTrPeccHm

Pacno3naBarh apu)MeTHUUECKYIO U TEOMETPUUECKYIO TPOIPECCUU TPU Pa3HBIX
crioco0ax 3a/1aHusl.

BBINIONIHATE  BBIYMCIIEHHUS €  HCHOJb30BaHUEM (OpMYyJT N-ro 4ieHa
apu(MeTHYECKON U TEOMETPUYECKON MPOrPeCcCUii, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHbl TMOCIEAOBATENIbHOCTH TOYKAMU Ha KOOPAMHATHOU
IUIOCKOCTH.

Pemare 3agaun, CBA3aHHBIE C YMCIOBBIMH IIOCIIENOBATEIBHOCTSIMH, B TOM
YUCIIE 33Jla4d U3 PEATbHOM JKU3HU (C UCMOJb30BAHUEM KaJIbKYIATOPA, HU(POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE
HanmeHoBaHue pa3aesioB U TeM nudpoBbIe
Ne i/m P Kourposbubie | IlpakTuyeckune (upp )
NporpaMMmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 BbiparkeHus. ToxaecTsa. YpaBHEHMSA 19 2 bubmorexa [OK
https://m.edsoo.ru/7f415690
’ DyHKLAN. 11 1 bubmioreka [IOK
https://m.edsoo.ru/7f415690
3 CTeneHb C HaTypa/ibHbIM MOKasaTenem 14 1 bubmorexa [OK
https://m.edsoo.ru/7f415690
4 MHorouneHbl 14 1 bubmorera IIOK
https://m.edsoo.ru/7f415b690
5 ®opMy/ibl COKPALLLEHHOTO YMHOMEHUA 19 1 bubmorera TIOK
https://m.edsoo.ru/7f415690
6 CucTembl IMHENHBIX YpaBHEHN 17 1
MosTopeHue Kypca 7 Knacca 8 1
OBIIEE KOJIMYECTBO YACOB I10 102 g 0

I[TPOT'PAMME




8 KUIIACC

KoanuecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/mm Konrpoabnsie | IlpakTnueckue
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
but6moreka [JOK
1 4 .K 15
Wcia v BerauciaeHus. KBajapaTHbeie KOpHU hitps:/m.edsoo.ru/7417af8
) Yucna u BeraucieHus. CTelneHb ¢ IeIbIM 7 bu6moreka [IOK
IoKa3aTeleM https://m.edsoo.ru/7f417af8
3 Anredpanyeckue BbIpaKeHHUS. 5 | bu6mmoreka [IOK
KBagpatHslii TpéxdiieH https://m.edsoo.ru/7f417af8
4 AnreOpandecKue BbIpaKCHHUS. 15 | bu6morexa [IOK
AnreOpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBagpaTHbie 15 | bubmmorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bu6morexa [IOK
yYpaBHEHUI https://m.edsoo.ru/7f417af8
but6moreka [JOK
.H 12 1
7 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa hitps:/m.edsoo.ru/7417af8
bu6moreka I[IOK
. 5
8 DyHKUHH. OCHOBHAIE NOHATHA https://m.edsoo.ru/7f417af8
bu6moreka IIOK
9 o 4 9
yHIUHH. THCIO0BEIC pyHKILHH https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
10 I1 600 6 1
OBTOPEHHE H 0D0DICHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




9 KUIIACC

KoanuectBo yacos JIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/mm Konrtpoasbnsbie | IlpakTnueckue
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
| Uucna v Beruncienus. JleficTBUTEnbHbIC 9 bubmotexa [JOK
yucna https://m.edsoo.ru/7f419d08
) YpaBHEHHS U HEPABEHCTBA. Y PABHEHHUS C 14 | bubmuorexa [JOK
OJIHOU MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCcTBa. CHUCTEMBI 14 | bubmmorexa [IOK
YpaBHEHHUI https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
4 YpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.edsoo.c/7f419d08
bu6mmoreka [JOK
o 16 1
3 YHIHHH https://m.edsoo.ru/7f419d08
Bbu6moreka [JOK
1 1
6 YucnoBeie MOCIEI0BATENBHOCTH 5 hits://m.cdsoo.rw/7f419d08
7 [ToBTOpeHue, 0000IIeHHE, CHCTEeMATH3AIIHS 13 | bu6mmoreka [JOK
3HAHUH’ https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0










YYEBHO-METO/JIUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 YAEHUKA

* Maremaruka. Anredpa: 7-i kiacc: 0a30BbI ypOBEHb: yueOHUK; 15-¢ uznanue,
nepepadoranHoe, 7 kinacc/ MaxkaperueB FO.H., Munmatok H.I'., Hemikos K.W. u
1p.; mox penakmueit TemsikoBckoro C.A., AKITMOHEPHOE 00IIIECTBO
«M3narensctBO «lIpocBenienune

* Marematuka. AnreOpa: 8-if kjacc: 6a30BbIl YpOBEHb: yueOHUK; 16-¢ u3nanue,
nepepadborannoe, 8 kimacc/ MaxkaperaeB FO.H., Munatok H.I'., Hemko K.W. u
np.; mon penakiueit TemsikoBckoro C.A., AKITMOHEPHOE 00I1IECTBO
«M3narenscTBO «lIpocBenmienue»

» Anre6pa, 9 knace/ Mepsnsik A.T., Tlonorckuii B.b., Sxkup M.C.; ox
penakuueit [Togonsckoro B.E., O061iecTBO ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO
Wznarensckuii nentp «BEHTAHA-I'PA®y»; AkiimonepHoe 00111ecTBO
«3natensctBO «IIpocBenieHues

METOAUYECKHUE MATEPHUAJIBI 111 YUUTEJIA

Hunaktuyeckue matepuaisl [IpocBemenne Anredpa. 7 Kiacc, aBTOpbI
MakapsiueB, Munatok, Hemikos;

Anrebpa. 7 knacc. I'maszkoB I0.A., Erynosa M.B. CamocTosTensHbIie U
KOHTpOJbHBIE pa0doThl K yueOHuky FO. H. MakaperueBa u np.,

Anrebpa 8xii. Makaperaes. XKoxoB. [lunaktuueckue marepuaisi, [Ipocsenienue;
Anrebpa. 8 knacc.I'nmazko 0. A.,I"anamBunu M. . KontposnbHbie u
camocrosiTesbHble padoThl. K yueonuky MakaperueBa. ®I'OC;

Anrebpa. 9 knacc. lugaktuueckue MaTepraibl HCIOIb3YIOTCS B KOMIUIEKTE C
yueOHnKoM "Anrebpa. 9 kiacc" (aBT. A.I'. Mep3msk, B.b. Tlomonckuii, M.C.
Sxup). [Ipoceernienue;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

Poccuiickast 35ieKTpoHHAs MIKOJIA

bu6nmoreka LHOC
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