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IHHOACHUTEJIBHAA 3AIIMCKA

Anrebpa sIBISICTCA OJHUM M3 OMOPHBIX KYpCOB OCHOBHOT'O 00mIero oOpa3oBaHus: OHa 0OeCreuyMBacT
U3Y4YECHHUE APYTUX IUCHUIUIMH, KaK €CTECTBEHHO-HAyYHOr0, TaK M T'YMaHUTApHOTO ILIHKIIOB, €€ OCBOCHUE
HE00XO0AUMO IS TPOAOIDKEHHU 00pa30BaHuUs U B MOBCETHEBHOM KU3HU. Pa3BuTHE y 00yUaromMXcsi HAyYHBIX
MPEJICTABJICHUM O TMPOUCXOXKICHUM U CYHIHOCTH alreOpandeckux aOcTpakuui, crnoco0e OTpaKeHHUs
MaTeMaTUYeCKOW HAyKOW SBJICHMM M TMPOLECCOB B TMPUPOJE U OOILIECTBE, POJIU MATEMaTUYECKOIrO
MOJICTIMPOBAaHUS B HAay4yHOM I[IO3HAaHUM M B TMPAKTHKE CIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS U Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JIUIs alalTallii B COBPEMEHHOM IIU(PPOBOM OOIIECTBE.
N3yuenue anredpsl oOecriednBaeT pa3BUTUE YMEHUS HAOIOAaTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUSA U
BBIBOJIbI, (popMynupoBaTh yTBepkaeHus. OcBoeHHe Kypca anreOpbl 0OecreyuBaeT pa3BUTHE JIOTMUECKOTO
MBILIUICHUST O0YYalOIUXCs: OHM MCIONB3YIOT NEAYKTHBHBIE M MHIYKTUBHBIE pacCykIeHHs, 00oOIIeHne u
KOHKpeTH3aluio, abctparupoBanue u ananoruto. OOydeHue anreOpe mpeanoiiaraeT 3HAYUTENbHBI 00BEM
CaMOCTOSITENILHON JIEATETbHOCTH OOYYaIOMIMXCsl, TOITOMY CaMOCTOSITENIbHOE peIIeHHe 3aaad SIBIAETCS
peanuzanueii JesTeIbHOCTHOTO MPUHIIUIIA O0yYeHUSI.

B ctpykType nporpammsl yueOHOTO Kypca «Anredpay Juisi OCHOBHOTO 001Iero o0pa3oBaHusi OCHOBHOE
MECTO 3aHUMAIOT COJEpKATeIbHO-METOANYEeCKUEe JHHUM: «Yucina W BBIYHCICHUS», «Anredpanyeckue
BBIpAXEHUS», «YpaBHEHUS U HepaBeHCTBa», «Dynkuum». Kaxnas u3 3Tux conuepikareinbHO-METOIUYECKUX
JUHUI pa3BUBAETCS Ha MPOTHKEHUU TPEX JIET U3yUeHUsl Kypca, B3aMMOJCUCTBYS C IPYTHMMH €ro JHUHHUSIMH. B
X0Zle HM3Y4YEeHHs Y4eOHOro Kypca OOy4aromMMCS TPUXOJUTCS JIOTHUECKH PACCYXKAaTh, HCIOIb30BAThH
TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBA3M ¢ 3TUM B mporpammy ydeOHOro Kypca «Anredpa» BKIIOYCHBI
HEKOTOpbIE OCHOBBI JIOTHKH, PEACTABIEHHBIE BO BCEX OCHOBHBIX pa3J/iejax MaTeMaTH4eCKOro 00pa3oBaHus U
CHOCOOCTBYIOIIME OBNAJACHUIO OOYYaIOIIMMUCS OCHOB YHHBEPCAJIBbHOTO MAaTeMaTUYECKOro  S3bIKa.
ConepxarenbHOM W CTPYKTYpHOM OCOOCHHOCTBIO yueOHOTO Kypca «AnreOpa» SBIsETCA  €ro
MHTETPUPOBAHHBIN XapakTep.

Copepxanve nuHUM «Yucna M BBIYUCIEHUS» CIY)KUT OCHOBOM Ul JlalbHEMIIEro HW3Yy4eHHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOLIUXCS JIOTHUECKOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHMS
M0JIb30BAThCA ANTOPUTMAMU, a TaKKe MPUOOPETEHUIO MPAKTUYECKHMX HABBIKOB, HEOOXOIMMBIX JUIS
MOBCEIHEBHOM kKM3HU. Pa3BUTHE MOHATHSA O YHMCIE HAa YPOBHE OCHOBHOIO OOIEro oOpa3oBaHUs CBA3aHO C
palMoHaIbHBIMU M HUpPpAlMOHATIBHBIMU YHUCIAMU, (OPMHUPOBAHUEM MPEACTABICHUI O AEMCTBUTEIHLHOM
qucie. 3aBepllieHre OCBOSHHs YUCIOBOM JIMHUM OTHECEHO K CpeiHeMY 00I11eMy 00pa30BaHUIo.

CopepxaHue JAByX anreOpandeckux JHMHUA — «Adredpanyeckue BBIPDAKEHUS» U «YPaBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO y OOYYAOLIMXCS MaTeMaTHUECKOTo arnmapara, He0OX0IMMOro
JUIS pelleHus 3a7a4 MAaTeMaTUKH, CMEKHBIX MPEAMETOB M MPAKTUKO-OPUEHTHUPOBAHHBIX 3a1ad. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHMs Y4eOHBIH MaTepuasl TPYHIHMPYETCs] BOKPYT PALlMOHAIBHBIX BBIPAXKEHUH.
Anrebpa JAeMOHCTpUpYET 3HAUEHHE MATeMAaTHKH KaK S3bIKa JJIsl MOCTPOEHUS MaTeMaTHYEeCKHX MOJIENEeH,
OIMCaHMs MPOLIECCOB U SABJICHUN peasibHOro Mupa. B 3amaun oOyueHus anredpe BXOIAT TaKKe JalbHeiIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBIIIIEHUS, HEOOXOIMMOT0, B YaCTHOCTH, /ISl OCBOEHMSI Kypca HH(GOPMATUKH,
U OBJIaJICHUE HAaBbIKAMH JIEAYKTHBHBIX paccyxkieHuid. IIpeoOpa3oBaHne CUMBOJBHBIX (POpM CHOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEHN K MaTeMaTHYeCKOMY TBOPUECTBY.

Coneprxanue QyHKIIMOHATBHO-TpadUUECKOM JTMHUN HalleJIeHO Ha MOoJydeHne 00yJaroIluMuUcs 3HaHUH| 0
GYHKIUAX Kak BakKHEHWIeld MareMaTHdecKoll MoJenu AJisi ONMCAHUS U HCCIEIOBAHUS Pa3HOOOpPa3HBIX
NpOIIECCOB M SBJICHUH B Hpupoae M obmecTBe. l3ydyeHue marepuana CIOCOOCTBYET pa3BUTHIO Yy
OoOy4aroluXcsi YMEHMsI HCIOJb30BaTh pa3JIMYHbIE BbIPA3UTENIbHBIE CPEICTBA S3bIKA MAaTEMaTUKH —
CIIOBECHbIE, CHMBOJIMYECKHE, TpaduuecKkue, BHOCHUT BKJIaJ B (opMupoBaHHE NpEACTABICHUNH O pOJU
MaTEMaTHKHU B Pa3BUTHH LUBUIN3ALUU U KYJIbTYPHI.

Cornacno yuebHOMY IulaHy B 7—9 Kilaccax M3y4aercsi yuyeOHBINH Kypc «Airedpay, KOTOpPhI BKIIOYAET
CIIEyIOIME OCHOBHBIE pa3feiibl coaepkaHus: «Hucna u BBIYUCICHUA», «ANreOpanyeckue BbIPAXKECHUS,
«YpaBHEHUS U HEPABEHCTBA», «DyHKLIIUNY.

Ha wm3yuenue ydeOHoro kypca «Anredbpa» orBomutcs 306 yacoB: B 7 kiacce — 102 gaca (3 4daca B
Hezento), B 8 kiacce — 102 yaca (3 yaca B Henenio), B 9 kimacce — 102 gaca (3 gaca B HefIelno).
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Conep:kanue y4eOHOIo npeamera

7 KJ1ace

1. BoipaxeHus, TOXK1eCTBA, ypaBHeHus (224)

YucnoBble BBIpKEHHUS C TepeMeHHbIMU. [IpocTeiime npeoOpa3oBaHus BbIpaXeHUI. YpaBHEHHUE,
KOpPEHb ypaBHEHUs. JINHEHHOE ypaBHEHUE C OJHOM NEpEMEHHON. PelleHne TeKCTOBBIX 3aa4 METOIOM
cocTaBJIeHUs ypaBHEHUM. CTaTUCTUUECKUE XapaKTEPUCTHKHU.

OcHOBHas 1edb - CUCTEMaTH3UpOBaTb M OOOOIIUTH CBEJEHHA O MPeoOpPa3OBaHMIX
areOpanvyecKuX BHIPAKEHUI U PEILICHUN YPaBHEHUH ¢ OIHOI EpEMEHHOM.

IlepBas Tema Kypca 7 Kjacca BIJISETCS CBS3YIOIIMM 3BEHOM MEXIy KypCOM MareMaTUKH 5—6 KJ1accoB
U KypcoM anreOpbl. B HeW 3akpemisioTcsi BBIYMCIUTENbHBIE HAaBBIKH, CHCTEMATU3UPYIOTCS U
0000111al0TCs CBEICHUSI O TPE0OPA30BAHUAX BBIPAKEHUN U PEIIEHUH YPaBHEHUH.

Haxoxxnenne 3Ha4eHWH YMCIIOBBIX M OYKBEHHBIX BBIPDOKEHHH JaeT BO3MOXXHOCTH IOBTOPHTH C
yJyalluMUCs TpaBuiia JEHCTBUH C PAalMOHAIbHBIMU YHCIAMH. YMEHMs BBIIOJHATH apuU(pMeTHUYecKue
NEUCTBUS C pPAaLMOHAJIBHBIMM YHCIAMH SIBJSIOTCS ONOPHBIMU JUIsl BCEro Kypca airedpsl. Ciemyet
BBISICHUTB, HACKOJIbKO IPOYHO OBJIAJZIENIM MMHU Y4Yalluecs, U B ciyyae HEOOXOAMMOCTH OpPraHU30BaTh
MIOBTOPEHHUE C LIEBIO JTUKBUAIMHN BBISBIECHHBIX IIPOOEOB. Pa3BUTHIO HABBIKOB BBHIYMCICHUH JOJKHO
YIEJATHCS CEphe3HOE BHUMAHUE U B JallbHEHIIEM [IPU U3yYEHHUH JPYTUX TEM Kypca anreopsl.

B cBsi3u ¢ paccMOTpeHHEM BOIIpOca O CPaBHEHUU 3HAUEHUI BBIPAKEHUI PacIIUpPSIIOTCS CBEIECHUS O
HEPABEHCTBAX: BBOAATCS 3HAKU > M < JACTCs IOHATHUE O IBOMHBIX HEPABEHCTBAX.

[Ipu paccmorpenun npeoOpa3zoBaHUil BeIpakeHUN (HOPMaJIbHO-ONIEPATUBHBIE YMEHUS OCTAIOTCS Ha
TOM, K€ YPOBHE, ydalllhecs IOAHMMAIOTCSI Ha HOBYIO CTYIIEHb B OBJIaJ€HUM Teopueill. Bpomsarcs
MOHATHUSL «TOXKJIECTBEHHO DAaBHBIC BBIPAKEHUSN», «TOXKIECTBO», «TOXKIECTBEHHOE IpeoOpa3oBaHue
BBIpQ)XEHUII», cOo/lep)KaHUEe KOTOPBIX OYyAET MOCTOSHHO PACKPBIBATHCS U YINYOISAThCS MPU M3ydEHUU
npeoOpa3oBaHUi  pa3IMUHBIX — anreOpanueckux BblpakeHui. IlomuepkuBaercs, UYTO OCHOBY
TOKJECTBEHHBIX ITPE0OpPa30BaHUI COCTABISAIOT CBOMCTBA JEHCTBUI HAJl YUCIAMH.

YcunuBaercs posib TEOPETUUYECKHX CBEJIEHUM MpU paccMOTpeHUM ypaBHeHHl. C 1enbio
o0ecreyeHnss OCO3HAHHOI'O BOCHPUATHS YyYallUMHCS aJTOPUTMOB pEIIEHUS YypaBHEHUH BBOAMTCS
BCIIOMOTATENIbHOE MOHSITHE PABHOCUIBHOCTU YpPAaBHEHHMH, (GOPMYIUPYIOTCS M pa3bsACHAIOTCA Ha
KOHKPETHBIX INPUMEpPAx CBOMCTBA PAaBHOCHJIBHOCTH. JlaeTcs NOHSTHE JMHEWHOTO YPAaBHEHMs U
UCCIIeyeTCs BONPOC O 4YHCie ero KopHed. B cucreme ymnpaxkHeHMil oco00€ BHUMaHUE YJENsieTcs
pCIICHHIO ypaBHEHHH BUaa ax = D mpu pa3nuuHbiX 3HaueHHWsx a u D. IIpomomkaercs pabora mo
(OpMHPOBAHMIO y YYAIllUXCSl YMEHHUS MCIIONb30BaTh amnmnapaT ypaBHEHUN KaK CPEJCTBO JJIsl pEIICHUs
TEKCTOBBIX 33J1a4. Y POBEHb CII0KHOCTH 33/a4 3/IeCh OCTAETCsl TAKUM e, KakK B 6 Kiacce.

N3ydyeHne TeMbl 3aBepHIacTCd O3HAKOMIIEHMEM Yy4YalIMXCs C NPOCTEUIIMMHU CTaTUCTHYECKUMU
XapaKTepUCTHKAMU: CPEAHUM apU(PMETHUECKUMHU, MOJOW, MEIMAaHOM, pa3MaxoM. Yyaiuecs JOJKHBI
YMETb UCIOJIb30BATh ITH XapaKTEPUCTUKHU JJIs aHAJIN3A PsAa JaHHBIX B HECIOKHBIX CUTYaIUAX.

2. Oynkuun (1249)

OynK1us, 061acTh onpeaeneHus GyHkuuu. Beraucnenue 3Hayenuit pynkmu no gopmyne. I'paduk
¢bynkun. [Ipsmas nponopuoHanbHOCTh U ee rpaduk. Jluneitnas pyHkuus u ee rpauk.

OcHOBHas 1LeJIb - O3HAKOMUTh YYAIIUXCS C BXHEHIIMMHU (YHKIIMOHAJIBHBIMU TOHSATHAMU U C
rpadukamMu psSIMOi MPONOPLUOHATIBHOCTH U TMHEWHON (QYHKIIMH 0011ero Buaa.

JlanHas Tema sIBIsieTCS HayaJlbHBIM 3TAallOM B CHUCTEMAaTHUYECKOW (YHKIMOHAIbHON MOJATrOTOBKE
yyammxcs. 371ech BBOJATCS TaKhe MOHATUS, KaK (YHKIIUS, apryMeHT, 00JIacTh onpeneneHus QyHKIuH,
rpaduk ¢pyHKuMU. DYHKIUSA TPAKTyeTCsl Kak 3aBUCUMOCTb OJHOM MepeMEeHHOW OT Ipyroil. Yuaruecs
MOJIy4aroT MEpBOE MpECTaBIeHNE O crocobax 3aaanus GyHKuuu. B nanHON Teme HaunmHaeTcsa paboTa
1o (OPMHUPOBAHUIO Y y4allUXCS YMEHHUH HAaXOAMUTh MO (opMyse 3HaueHHE (YHKLIUHU MO M3BECTHOMY
3HA4YEHUIO apIryMEHTAa, BBIIOJIHATH Ty XK€ 3aJady 1o rpaduky 1 pemars 1o rpadpuky oOpaTHyro 3a1ady.

OyHKIIMOHANBHBIC MOHATHS MOJIyYal0T CBOIO KOHKPETH3AIMIO NPU U3YYCHUU JTUHEHHOW QYHKIIUHN U
€€ 4YaCTHOrO BMJa — MpPSAMON MNPONOPIUOHAIBHOCTU. YMEHHS CTPOUTb M YMTaTh IpaUKd 3TUX
(GyHKIMN MIMPOKO UCHOIB3YIOTCS KaK B CAaMOM Kypce anreOphl, Tak U B Kypcax T€OMETpUU U (PU3HKH.
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VYyamumecs: TODKHBI IOHUMAaTh, KaK BIUSET 3HAK KOA((UIMEHTa Ha PacloIOKEHUE B KOOPJIMHATHOU
wiockoctu rpaduka ¢ynkiuu y = Kx, rme k#0, kak 3aBucut or 3Hadenuit K u b B3aummuoe
pacnosiioxxenue rpadukoB qByx ¢pyHkuuii Bugay = kx +b

dopmupoBaHue BceX (PYHKIMOHAIBHBIX TMOHSATHUH M BBIPAOOTKAa COOTBETCTBYIOIIMX HABBIKOB, a
TAaKXKe H3yuYeHHE KOHKPETHBIX (YHKIMHA COMPOBOXAAIOTCS PACCMOTPEHHEM IPUMEPOB pPeabHBIX
3aBHCHUMOCTEH MEX]ly BEIMUMHAMU, YTO CIOCOOCTBYET YCHJICHUIO MPUKIIAJHON HAIIPAaBIEHHOCTH Kypca
anreOpsol.

3. CreneHb ¢ HATYPAJbHBIM MoOKa3aTesiem (134)

CTenenp ¢ HATYpaIbHBIM [OKA3aTeNeM W ee cBoiictBa. Oxpuowren. OyHkmnn y = x%, y = x° 1 ux
rpadukH.

OcHOBHas 1eNb — BBIPA0OTAaTh YMEHHUE BBIMOJIHATH ACHCTBUS HAJl CTETICHSMH C HATYpaJIbHBIMH
MOKa3aTessIMHU.

B nanHoll Teme fnaeTcs onpezesieHue CTENEHU ¢ HaTypalbHbIM IT0Ka3areneM. B kypce MaremaTuku
6 Kkiacca ydJaimiuecss y>K€ BCTpEYaUCh C NpPUMEpaMH BO3BEICHHS 4YHCENl B CTENEeHb. B CB3M ¢
BBIUMCJICHUEM 3HAYEHUH CTENEHU B 7 Kiacce JaeTcsl IPEICTaBICHUE O HaXOXACHUH 3HAUEHUN CTENEeHU
C TIOMOIIBIO KaJbKyNsiTOpa. PaccMaTpuBalOTCs CBOWMCTBA CTENEHHM C HaTypaldbHBIM MMOKazarenem. Ha
npuMepe nokasaTensctsa cBoiict a” ¢ a" =a" ", a" :a" =a™" rge m >n, (™" =a™, (ab)" = a"b"
ydalnirecs: BIEepBbIE 3HAKOMSTCS C JI0Ka3aTeIbCTBAaMH, MPOBOJUMBIMUA Ha alreOpanvdeckoM MaTepuare.
VYka3aHHbIE CBOWCTBA CTENEHU C HATYypaJbHBIM IOKA3aTEIEM HaXOASAT MPUMEHEHHE IPU YMHOXKEHHUU
OJTHOYJICHOB M BO3BEACHUU OJHOWIEHOB B CTeneHb. [IpW HaxoXIAEHWU 3HAUEHUN BBIpaXKCHUH,
coJIeprKalluX CTENEeHH, 0c000e BHUMaHUE clieAyeT OOpaTUTh Ha MOPSAOK JEHCTBUIA.

Paccmotpenue ¢pyHkiuit y = X2, y= X° [103BOJISET POIOJIKATH paboty 1o GopMUPOBAHUIO YMEHUMN
CTPOUTH M YUTaTh rpaduku GyHKIMHA. BaxkHo 00paTuTh BHUMaHUE yJaluxcsi Ha 0COOCHHOCTH Tpaduka
byHKIMHN y = x?: rpadMK IPOXOIHUT Yepes HAYAI0 KOOPIAMHAT, OCh Oy sBsIeTCS €r0 OCbI0 CUMMETPHH,
rpauK pacnosio’KeH B BEpXHEH MOIYIIOCKOCTH.

YMmeHue ctpouth rpapuku GyHKIuR y = X2 y= x> UCTIONB3YeTCs JUIsl O3HAKOMJICHHUS YUYAIIUXCSI C
rpaduyecKuM cocoOOM peleHUs] ypaBHEHHH.

4. Muorowiensl (204)

Muorounen. CroXeHue, BBIUNTAaHUE M YMHOKEHHE MHOTO4YWIEHOB. Pa3jojkeHue MHOrO4YJIEHOB Ha
MHOXHTEJH.

OcHoBHas 1eab — BbIPA0OTaTh YMEHHUE BBIIOJHATH CJIOXKEHHE, BBIUMTAHUE, YMHOXKEHHE
MHOT'OYJIEHOB U Pa30oXKeHHe MHOTOWJICHOB HA MHOKHUTEIH.

Jannas Tema wurpaer (QyHIaMEHTAJbHYIO pPOJb B (OPMUPOBAHUU YMEHHUS BBINOJIHSTH
TOKIECTBEHHbIE TpeoOpa3oBaHusl anreOpandeckux BblpaxkeHui. dopMmupyembie 37ech (popManbHO-
OTIEpPaTUBHBIC YMEHUS SBISIOTCS OMOPHBIMU TPH HM3YYEHUHU ICHCTBUI C PallMOHAIBHBIMHU APOOSMH,
KOPHSIMH, CTENIEHSAMHU C pallMOHAJIbHBIMH MTOKa3aTeIIMHU.

W3ydyeHre TeMbl HAYMHAETCS C BBEJEHUS MOHATUNH MHOTOYJIEHA, CTAaHAApTHOIO BHJIa MHOTOYJIEHA,
cTerneH’ MHOroujeHa. OCHOBHOE MECTO B 3TOM TeMe 3aHUMAIOT aJlTOPUTMBI JeHCTBUI C MHOTOYJICHAMU
- CJIOKEHHE, BBIYUTAHHE U YMHOXKEHHE. Yualuecss NOJDKHBI IOHUMAaTh, 4YTO CYMMY, pa3HOCTb,
MIPOU3BEJCHNE MHOTOUYIEHOB BCErJa MOYKHO NPEACTAaBUTh B BUAE MHOTouseHa. [leficTBUs clOXeHMs,
BBIUUTAHUAS ¥ YMHOXXCHUS MHOTOWICHOB BBICTYMAIOT KaK COCTaBHOH KOMIIOHEHT B 3aJaHHSIX Ha
npeoOpa3oBaHus 1eNbIX BhIpaxkeHUH. [loaToMy HerenecooOpa3HO MepexoauTh K KOMOMHMPOBAHHBIM
3aJJaHUSM IPEXkKE, YEM YCBOCHBI OCHOBHBIE QJITOPUTMBI.

Cepbe3HOe BHUMaHHE B 3TOH TEME YAENAETCA pPa3lOXKEHUID MHOTOYJIEHOB HAa MHOXKHUTEIH C
MTOMOIIBIO BBIHECEHHS 32 CKOOKH OOIIETr0 MHOXHTENS U C TOMOIIbIO IpynnUpOBKUA. COOTBETCTBYIOILINE
npeoOpa3oBaHusl HAXOIAT IIMPOKOE MPUMEHEHHUE KaK B Kypce 7 Kiacca, Tak U B MOCIEAYIOIIUX Kypcax,
0COOEHHO B JIEUCTBUAX C pallMOHATIBHBIMU APOOSIMHU.

B nanHOl Teme ydwamiuecs BCTPEYAIOTCS C TPUMEpPaMH  HCIOJb30BAHUS PACCMATPHUBAEMBIX
npeoOpa3oBaHMil MPU PEIICHUH Pa3HOOOPa3HBIX 3a/ad, B YACTHOCTH NMPU PEIICHHH YpPaBHEHHM. DTO
MO3BOJISIET B XOJE€ H3YyYCHHS TEMBbl MPOJOKUTH pPaboOTy MO (GOPMHUPOBAHUIO YMEHHUS peIaTh
yYpaBHEHHUs, a TaKKe pellaTh 3aJadydl METOJOM COCTaBJICHHSA YpaBHEHHMH. B uncino ynpaxHeHui
BKJTIOYAIOTCS HECTIOKHBIE 33/1aHUS HA JOKA3aTENbCTBO TOKIACCTBA
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5. ®opmyJibl COKpalIeHHOro YMHOkeHusl (184)

®opmyist (a + b)? = a” + 2ab + b% (a + b)® = a® + 3a’b + 3ab® + b3, (a £ b) (a® £ ab + b®) = a> + b*.
[Tpumenenue GopmMys COKPALIEHHOTO YMHOKEHUS B IPEOOPA30BAHMSIX BBIPAYKCHHIA.

OcHoBHas 1enb — BbBIPAOOTaTh YMEHUE NPUMEHATH (POPMYNBI COKPALIEHHOTO YMHO>KEHHUS B
peoOpa3oBaHUAX LENbIX BRIPAKEHHI B MHOTOWICHBI M B Pa3JI0)KEHUN MHOTOYWICHOB Ha MHOKHTEIIH.

B nanHOll Teme mponoimxkaercs pabora mo (GOPMUPOBAHUIO y YYAIIMXCS YMEHHUS BBINOJHSTH
TOXKIECTBEHHBIE Tpeo0pa3oBaHUsl WENbIX BblpakeHH. OCHOBHOE BHHUMAaHHE B TeME YIENsSeTcs
dopmynam (a - b) (a + b) = a® - b2, (a + b)? = a® ++ 2ab + b% Yuammecs 10KHBI 3HAT 9T GOPMYIIBI 1
COOTBETCTBYIOIIIME CIIOBECHBbIE (OPMYIUPOBKH, YMETh NMPUMEHSATh UX KaK «CjieBa HampaBoO», TaK U
«cIIpaBa HaJIEBOY.

Hapsiy ¢ yKasaHHBIMH pacCMaTpUBaIoTCs Take GopMyibl (a + b)® = a + 3a% + 3ab® + % a® + b® =
(a + b) (a® + ab + b®). OxgHako OHM HAXOIST MEHbIIEE MPHMEHEHHE B KypCe, MOITOMY HE CIeIyeT
UBJIUIIHE YBJIEKAThCS BBHITIOJIHEHUEM YIIPa)KHEHUH Ha MX UCIOJIb30BaHUE.

B 3akmounTenbHON YacTH TEeMbI pacCMaTpUBACTCS MMPUMEHEHHE PAa3IMYHBIX MPUEMOB Pa3JIOKEHUS
MHOTOYJICHOB HAa MHOXHTENH, a TaKXKe HCIOJb30BaHWE MpPeoOpa3oBaHUMl LENbIX BBIPAXKEHUH IS
pellIeHns IIMPOKOro Kpyra 3a1ad.

6. Cucrembl JJTHHeHHBIX YpaBHeHHUit (154)

Cucrema ypaBHeHuUl. Perienue cucteMsl ABYX JTMHEWHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU U €TO
reoMeTpuuecKass HHTeprnperanus. PerneHne TEKCTOBBIX 3aJady METOJIOM COCTaBJICHHS CHCTEM
YpPaBHEHUU.

OcHOBHAas 1EJb - 03HAKOMUTH yUYAIIUXCS CO CIIOCOOOM PEIICHUS CUCTEM JIMHEHHBIX YpaBHEHUI ¢
IBYMSI TIEpEMEHHBIMH, BBIpA0OTaTh YMEHHE pelIaTh CHUCTEMbl YPaBHEHUH M TNPHUMEHATh HX NpHU
pEIIeHNN TEKCTOBBIX 3a/1a4.

N3ydyenue cucrem ypaBHEHUH pacmpenensierca Mexay Kypcamu 7 um 9 kmaccoB. B 7 kiacce
BBOJIUTCS TMIOHATHE CUCTEMBI U PACCMATPUBAIOTCS CUCTEMBI JINHEHHBIX ypaBHEHUH.

W3noxeHne HaYMHAETCS C BBEIEHUS TOHATHS <«JIMHEHHOE YpaBHEHHE C JIBYMs TIEPEMEHHBIMINY. B
CHCTEMY YNpa)KHEHUH BKIIIOYAIOTCS HECIIOKHBIE 33JaHUsl Ha pellleHHe JMHEHHBIX YpaBHEHHUH ¢ JAByMs
MIEPEMEHHBIMH B IEJIBIX YUCIIAX.

dopmupyetcst yMeHue cTpouTh rpaduk ypaBHenus a + by = ¢, rae a # 0 unu b # 0, ipu pa3nu9IHbIX
3HAUYCHUSIX a, b, c. BBenenue rpadguueckrx 00pa3oB JaeT BO3MOXKHOCTh HATJISHO HCCIEI0BATh BOIIPOC
0 YHCJIe PEIICHUI CHCTEMBI IBYX JTMHEHHBIX YPaBHEHHUH C IBYMsI TIEPEMEHHBIMH.

OCHOBHOE MECTO B JaHHOH TeMe 3aHMMaeT U3y4YE€HHUE aJITOPUTMOB PELICHUs CUCTEM JIBYX JIMHEHHBIX
YpaBHEHUH C JBYMsI IEPEMEHHBIMH CIIOCOOOM MOJCTAHOBKH U CIIOCOOOM ClloKeHUsl. BBeneHue cuctem
MO3BOJISIET 3HAYUTENIBHO PACHIMPUTh KPYr TEKCTOBBIX 3a/lad, peIlaeMbIX C IOMOIIbIO armapara
anreopsl. [IpyuMeHeHne cucteM yIpouiaeT MpoLecc MepeBo/a JaHHbBIX 3aJjaud ¢ OOBIYHOIO SI3bIKa Ha
A3bIK YPaBHCHUM.

7.1oBTOpeHue (24)

8 kiacce

1. PanmonanbHbie 1podm (23 u)
Panmonanshas 1po6s. OCHOBHOE CBOMCTBO JIpoOU, COKpaIIeHHe TpoOeii.

ToxaecTBeHHBIE IPEOOPA3OBAHNS PAIIMOHAIBHBIX BeIpaKeHuid. OyHkimsa Y = y nee rpagux.

OcHosHas yenb — BRIPAdOTaTh YMEHUE BBITIOHATE TOK/IECTBEHHBIC TTPEOOpa30BaHUsI palliOHATBHBIX
BBIPAKCHUM.

Tak kak AefCTBUS ¢ pallMOHAIBHBIMU JPOOSMH CYIIECTBEHHBIM 00pa30M OMUPAIOTCS Ha JEHCTBUS C
MHOTOYJICHAMH, TO B HaYaJie TEMbI HEOOXOJUMO MOBTOPUTH C YUAITUMHUCS MpeoOpa3oBaHUS IEITbIX
BBIPAYKECHHIA.

['maBHOE MeCTO B TaHHOW TeMe 3aHUMAIOT AIITOPUTMBI ACUCTBHIA C APOOSIMHU. YHaITUECs TOJKHBI
MMOHUMATh, YTO CYMMY, PA3HOCTb, IIPOU3BEICHNE U YaCTHOE Jpo0ei BCEeTa MOKHO MPEICTaBUTh B BUJIC

,Z[pO6I/I. Hpn06peTaeMHe B I[aHHOP'I TCMC YMCHUS BBIIMIOJIHATH CIIOKCHUC, BBIYUTAHUC, YMHOKCHHUC U
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neneHue ApoOeit BIAIOTCS ONOPHBIMH B ITPe0Opa3oBaHUsAX IPOOHBIX BeIpakeHH. [loaTOMy UM
cllelyeT yenuTh ocoboe BHuMaHue. HenenecoobpazHo nepexouTb K KOMOMHUPOBAHHBIM 3a/laHHUSM Ha
BCE JICHCTBHA C IPOOSIMH MIPeXkKe, 4eM OyIyT YCBOSHBI OCHOBHBIE aITOPUTMBI. 3a/IaHHsI Ha BCE
JeUcTBUSA ¢ JpOoOSIMU HE JOJKHBI ObITh M3JIUIIHE IPOMO3IKUMU U TPYAOEMKUMH.

[Tpu HaXOXJeHUU 3HAYEHUH qpoOeil 1atoTCs 3a1aHus Ha BRIYMCICHHS C TIOMOIIBIO KalbKysaTopa. B
JAHHOU TEME PaCIIUPSIOTCSA CBEACHUS O CTATUCTUYECKUX XapaKTepUCTUKaX. BBoaurcs nonsatue
CPEIHEr0 rapMOHUYECKOTO PsI/Ia MOJIOKUTEIbHBIX YUCEL.

M3yueHue TeMbl 3aBEPIIACTCS PACCMOTPEHUEM CBOMCTB rpaduka GpyHKimuu Y = -

2. Ksagparubie kopHu (19 1)

ITonsatue 06 nppanuoHanpHbIX yrcaax. OOmye cBeleHus 0 IeHCTBUTENbHBIX unciiax. KBagpaTHbii
KopeHb. [ToHsTHE 0 HAXOXKACHNUU MPUOIMKEHHOT0 3HAYEeHUS KBaApaTHOro KopHsa. CBoiicTBa
KBaJpaTHbIX KOpHeH. [IpeoOpazoBaHus BbIpaXXeHUH, colepKallluX KBapaTHble KOpHU. OyHKINA

y= VX ee cpoiicrea u rpadux.

OcHoenas yenb — CUCTEMATU3UPOBATh CBEACHUS O PAllMOHAJIBHBIX YKCIaX U 1aTh IpeJICTaBlIeHnEe 00
UppalMOHAIIbHBIX YHCIIaX, PACIIMPUB TEM CaMbIM IOHATHE O YHUCIIE; BBIPAOOTATh YMEHUE BBIIOIHSATD
npeoOpa3oBaHus BRIPAKEHHH, COAEPIKALINX KBAAPATHBIE KOPHH.

B nanHOl Teme ydamuecs noJy4daroT HadyajabHOE IIPEICTaBICHHUE O MOHATUH IEHCTBUTENBHOrO yncaa. C
ATOM 11eN1bI0 0000IIA0TCSI U3BECTHBIE YUAIIUMCS CBEJICHHS O PallMOHAJIbHBIX yKciax. [l BBeneHus
MIOHSATHSI UPPALMOHAIBHOTO YMCIIa UCIIOJIB3YETCSl MHTYUTUBHOE IIPEICTABICHUE O TOM, YTO Ka)K (bl
OTPE30K UMEET JUIMHY U MIOTOMY Ka)/10l TOUKE KOOPAMHATHOM MPSAMOM COOTBETCTBYET HEKOTOPOE
yucio. [TokaszpiBaercs, 4TO CYIIECTBYIOT TOUKH, HE UMEIOIME pallMOHAJIbHBIX a0cIHcC.

[Ipu BBei€HNU NOHSTHSI KOPHS MOJIE3HO 03HAKOMUTH YYaIllUXCs C HAXOKIACHUEM KOPHEH ¢ OMOIIbIO
KaJIbKYJIATOPA.

OcHOBHOE BHUMaHHE YAEISETCS MOHATHIO apu(METHIECKOT0 KBaIpaTHOIO KOPHSI U CBOMCTBaM
apu(pMeTHYECKNX KBaJpaTHbIX KOpHel. JloKa3bIBalOTCS TEOPEMBI O KOPHE U3 ITPOU3BEICHUS U IpodH, a

Takke TOKIECTBO V& :{Eﬁ, KOTOpBbIE MOJTy4aroT IPUMEHEHHNE B TPE0OPa30BAHUAX BbIpAKEHUH,

COACPpIKAIINX KBAAPpAaTHBIC KOPHU. CHGHI/IEUH)HOC BHUMAaHHC YCIACTCA OCBO60)K,I[CHI/IIO oT

a a
HPpPpaOHAJIbHOCTHU B 3HAMCHATCIIC I[pO6I/I B BBIPAKCHHUAX BUJA E’ \fb"—\k . YMeHue

peoOpa3oBhIBATh BEIPAKEHUS, COJIEPKAINE KOPHHU, YACTO UCIIOJIB3YETCS KaK B CAMOM Kypce anreOphl,
TaK U B Kypcax TeOMEeTpHUH, anreOpbl U Haual aHaIHu3a.
[Tponomxkaercst pabota 1o pa3BUTHIO GYHKIIMOHATIBHBIX MIPEACTABICHUH y4yamuxcs. PaccMaTpuBaroTcst

bysakus Y = Jx , ee cBoiicTBa u rpaduk. Ilpu usydennn pynkuuu Y = Jx IIOKa3bIBAETCs €€

B3aMMOCBSI3b C PyHKIHEH Y = x? ,rme X > 0.

3. Ksagparnblie ypaBHeHus (21 4)

KBanpatHoe ypaBHenune. @opmysia KOpHEN KBaApaTHOTO ypaBHEHHUS. PellleHne parmoHaabHbIX
ypaBHEHUN. Pemienne 3a1a4, NpUBOAAIIMX K KBaIPATHBIM YPABHEHUSAM U NIPOCTEHIINM palliOHAIbHBIM
YpaBHEHHUSIM.

OcnosHas yenb — BBIpa0OTaTh YMEHHUS pellaTh KBaJpaTHbIE YpaBHEHUS U MPOCTEUIIINE palliOHATIbHbIE
YpaBHEHHUS U IPUMEHATDH UX K PEHICHUIO 3a/1a4.

B Havane TeMbl IPUBOJATCS PUMEPHI PELIECHHS HETIOIHBIX KBaIPaTHBIX YPABHEHUN. DTOT MaTepual
cucTeMatusupyercsa. PaccmMaTprBaroTCs aropuTMbl pelIeHHs HETIOJIHBIX KBaIpaTHBIX YPaBHEHUH
pa3IMYHOTO BUAA.

OCHOBHOE BHUMAaHUE CIIECIYET YACIHUTh PEIICHUIO YPABHEHU BUIA ax* +bx+c=0,tmea#0,c
UCTOJIb30BaHUEM (popMyIibl KOpHEH. B naHHO# Teme ydammecs 3HakomsTes ¢ popmynamu Buera,
BBIPXKAIOIINUMHU CBSI3b MEX]Iy KOPHSIMU KBAaJpAaTHOTO ypaBHEHUS U ero koddduuuentamu. OHu
HCIOJIb3YIOTCS B AAJIbHEHIIEM IIPH J10Ka3aTEIbCTBE TEOPEMBI O PA3JI0KEHUH KBaJAPATHOTO TPEXWIECHA Ha
JIMHEWHBIE MHOKHUTEIIN.




VYuyarmuecs: OBJIa/1€BalOT CIIOCOOOM pelIeHUs IPOOHBIX PAllMOHATIBHBIX YPaBHEHUN, KOTOPBIA COCTOUT B
TOM, YTO PELICHUE TAKUX YPABHEHUN CBOJUTCS K PEIICHUIO COOTBETCTBYIOIIMX LIETBIX YPaBHEHUN C
MOCJIEAYIOLIUM UCKIOYEHUEM TIOCTOPOHHUX KOPHEH.

N3yuenune naHHOM TeMbI ITO3BOJISIET CYIIECTBEHHO PACIIMPUTD aNNapaT ypaBHEHUH, UCIOJIb3YEMBbIX IS
pelIeHNs TEKCTOBBIX 3aa4.

4. Hepasencrtna (20 4)

UYucnoBble HEPAaBEHCTBA U UX CBOMCTBA. [lousieHHOE ClI0XKEHNE U YMHOKEHHUE YNCIIOBBIX HEPABEHCTB.
[TorpentHoCcTh ¥ TOYHOCTH MPUOIMKEHUS. JINHEeIHBIC HEpaBEHCTBA C OJHON IMEPEMEHHOMN U UX
CUCTEMBI.

OcHosHas yenb — 03HAKOMUTD YYalUXCsl C IPUMEHEHUEM HEPABEHCTB U1l OLIEHKU 3HAYEHUI
BBIp)XEHUI, BEIpaOOTaTh yMEHUE peliaTh JMHEWHBIE HEPABEHCTBA C OAHON MEPEMEHHOM U UX CHUCTEMBI.
CBoiicTBa YHCIIOBBIX HEPABEHCTB COCTABIISIOT Ty 0a3y, Ha KOTOPOH OCHOBAHO PEIICHUE JIMHEUHBIX
HEPABEHCTB € OJIHOM nepeMeHHOU. TeopeMbl 0 OUIEHHOM CII0KEHUH U YMHOKEHUH HEPABEHCTB
HaxoJsT IPUMEHEHHE MPU BBIIOJHEHUH MIPOCTEUIINX YIPAXKHEHUW HAa OLEHKY BBIPAXKEHUI 110 METOAY
rpaHuil. BBoasTcst MOHATHS a0COIIOTHOM MOTPEIIHOCTHA U TOYHOCTH MPUOIIMKEHHS], OTHOCUTEIBHOM
MOTPELIHOCTH.

YMeHus NpoBOAUTH AEIYKTUBHBIE PACCYKIECHUS MOJIy4ar0T pa3BUTHE KaK MIPU JOKA3aTeIbCTBaX
YKa3aHHBIX TEOPEM, TaK U MPHU BBIITOJIHEHUH YIPAXKHEHUN HA JOKA3aTeIbCTBA HEPABEHCTB.

B cBA3U ¢ penieHneM JIMHEHHBIX HEPABEHCTB C OAHON NEPEMEHHOM 1A€TCS TOHATHE O YUCIOBBIX
MIPOMEXKYTKAX, BBOJATCS COOTBETCTBYIOIIME Ha3BaHUs U 0003HaUeHUs. PaccMoTpeHuto cucrem
HEPABEHCTB C OJIHOM MEepEeMEHHON MPEIIIECTBYET O3HAKOMIICHUE YUaIllUXCsl C MOHATUSAMU I1EpECceUeHus
1 00BEIMHEHHUSI MHOKECTB.

[Ipu perieHny HEPABEHCTB HUCIIOJIB3YIOTCSl CBOMCTBA PAaBHOCUIIBHBIX HEPABEHCTB, KOTOPHIE
Pa3bACHAIOTCSA HA KOHKPETHBIX mpuMepax. Oco0oe BHUMAaHUE CIEeAYeT yIeIUTh OTPabOTKe YMEHUS
pemiath NpoCcTelIe HepaBeHCTBA BUAa ax > b, ax < b, ocTaHOBHBIIKCE CIIEIMATIBHO HA CIIydae, KOraa
a<0.

B sT0i1 TeMe paccmaTpuBaeTCs TaKKe peIeHHe CUCTEM JIBYX JTMHEHHBIX HEPABEHCTB C OJIHOM
MIEPEMEHHOM, B YACTHOCTU TaKHX, KOTOPHIE 3allUCaHbI B BUJIC ABOMHBIX HEPABEHCTB.

5. Crenenb ¢ nejbM nokasaresem. (11 )

CreneHs c 1eTBIM MTOKa3aTeneM U ee cBoiicTBa. CtanaapTHBIN BUI uncna. [IpubnuxeHHbIH
BBIYUCIICHHS.

OcHnognas yensb — BbIpadOTAaTh yMEHHUE TPUMEHSTh CBOMCTBA CTEIIEHU C IIETBIM MTOKa3aTesIeM B
BBIUHCIICHUSX U IPE0Opa30BaHUSX.

B sT0i1 TeMe GpopMynupyroTCs CBOMCTBA CTENEHU C LIEIbIM MOoKa3zaTesneM. MeTo | ToKa3aTeabCTBa ITHX
CBOMCTB IMOKa3bIBAETCS Ha IPUMEPE YMHOKEHHUSI CTENIEHEH C OAMHAKOBBIMU OCHOBaHUSAMU. JlaeTcs
MOHSATHE O 3aIIMCHU YKCIIa B CTaHapTHOM BuUAE. [IpuBOasATCS IpUMEpHI UCTIONB30BAHUS TAKOW 3aITUCH B
¢bu3nKe, TEXHUKE U IPYruX 00JacTsIX 3HAHUU.

6. IloBTopenue (11 yacoB)

9 kiacce

I'nasa 1. CoiicTBa pynkuuii. KBagparuunas pynkuus (27 yacoB)

@Oynxkius. CpoiictBa pyHkmii. KBagpaTHblil Tpexusnie. PaznoxkeHne KBapaTHOTO TpexwieHa Ha
MHOxuTenn. OyHknms y = ax2 + bx + ¢, e€ cBoiicTBa u rpaduk. HepaBeHCTBA BTOPOU CTETIEHH C OHOM
NepeMeHHOM. MeTo HHTEPBAJIOB.

[ens: paciMpuTh CBEICHUS O CBOMCTBAX (DYHKIIMA, 03HAKOMHUTH OOYUAIOIINXCS CO CBOMCTBAMU U
rpaduKoOM KBaJIpaTUYHOM QyHKIIMH, CHOPMHUPOBATH YMEHHE pellaTh HepaBeHCTBA Buaa ax2 + bx + ¢>0
ax2 +bx +¢<0, rme a O 0.

B nauane TemMbl cucTeMaTu3upyIOTCs cBeAeHHS 0 PyHKIMAX. [IOBTOPSAIOTCS OCHOBHBIE TIOHSTHSL:
(dbyHKIMSI, apryMeHT, 00J1acTh onpeaeneHus GyHkiuu, rpaduk. J[aroTcss OHATHS O BO3PACTaHUH U
yObIBaHUU (YHKIIMH, TPOMEXKYTKaX 3HAKOIOCTOSHCTBA. TeM cambIM co3faercst 6asza il yCBOCHUS



CBOWCTB KBaIpaTUYHON M CTENIEHHOW (DYHKIIMIA, a TaKXkKe /Ui AaJbHEHIIero yriryoaeHus
(GYHKLIMOHATIBHBIX IPEACTABICHUN IIPU U3YyUEHUHU Kypca anredpsl M Hayajl aHalIu3a.
[ToAroTOBUTENBHBIM IATOM K U3YYSHHIO CBOMCTB KBaPATUYHON (DYHKIIMH SBISIETCS TAKKe
paccMOTPEHHE BOIIPOCA O KBaJPaTHOM TPEXWIEHE U €ro KOPHSIX, BBIICICHUH KBaJpaTa JBy4JIcHa U3
KBaJIpaTHOI'O TPEXWIEHA, Pa3JI0’KEHUU KBAJPAaTHOIO TPEXUIEHAa Ha MHOKUTEIIH.

N3yuenne kBaJpaTH4HON (yHKIIMM HAYUMHAETCS C pACCMOTPEHUs! PYHKIUHN y=ax2, e€ CBOICTB U
ocoOeHHOCTeH rpaduKa, a TaKKe APYrHX YaCTHBIX BUJOB KBaAPATUYHOU QYyHKIMU — (QYHKITHH
y=ax2-+n, y=a(x-m)2. ITH CBEJCHUS UCIIOIb3YIOTCS MPU U3YUYECHUN CBOMCTB KBAJAPATHUYHON ()YHKIIMH
obmero Buaa. Baxkno, 4ro0bl 0Oyuaromecs mOHsUIH, 4To rpaduk GyHKINUU y = ax2 + bx + ¢ MOXKeT
OBITh TOJTy4eH U3 rpaduKa GYHKIUHU Y = ax2 ¢ IOMOIIbIO IBYX HapaJljiebHbIX epeHOCcoB. [Ipuémbl
noctpoenus rpaduka QyHkun y = ax2 + bx + ¢ oTpabaThIBalOTCS Ha KOHKPETHBIX IpuMepax. [1pu
3TOM 0c000€ BHUMAHHUE CIEAYET yIEIUTh GOPMHUPOBAHUIO Yy O0YUAIOIINXCSl yMEHUS YKa3bIBaTh
KOOP/AMHATHI BEPIIMHBI TApadoIIbl, €€ OCh CHMMETPUH, HAIIPABIICHUE BETBEH 1MapadoJIbl.

ITpu u3yueHuu 3TOM TeMbI JajbHEHIIee pa3BUTHE NOIyYaeT yMEHUE HaXOAUTh 110 TpaduKy
MIPOMEXYTKH BO3pPACTaHHsI U YOBIBAaHUS (PYHKIIMH, a TAK)KE IIPOMEKYTKHU, B KOTOPBIX (PYHKITHS
COXPAaHsIET 3HAK.

dopmupoBaHUEe YMEHHUH peliaTh HepaBeHcTBa Buaa ax2 + bx + ¢>0 ax2 + bx + ¢<0, rne a [J 0,
OCYLLECTBIISIETCA C ONOPON Ha CBEJIEHUs O IrpaduKe KBaApaTUYHON (YHKIUH (HaNpaBieHUe BEeTBEH
napaboIIbl €e PAcHoI0KEHHE OTHOCUTENLHO ocH OX).

OOyuaronyecs: 3HaKOMSITCS C METOJJOM UHTEPBAJIOB, C TIOMOIIbIO0 KOTOPOT'0 PELIAtOTCs

HECJIOKHbIE palllOHAJIbHbIE HEPABEHCTBA.

OOyuaromyecs: 3HaKOMSTCSL CO CBOMCTBAMM CTENEHHON (DYHKIIMHU y = XN NIPH YETHOM U HEUETHOM
HATYpaJIbHOM ITOKa3aTele n. BBoguTcs monsaTrue KopHs n-if crenenn. OOydaromuecs JOHKHBI TOHUMATh
cmbici 3anuceit Buga 3 [1 27, 4 81 . OHu nonyvaroT IpeACTABICHUE O HAX0K/IEHUU 3HAYEHU KOpHS ¢
MTOMOMUIBIO KAJIBKYJIATOPA, IPUYEM BBIPAOOTKA COOTBETCTBYIOIINX YMEHUI HE TpeOyeTcs.

I'maBa 2. YpaBHeHus1 M1 HEpaBEHCTBA C 0HOM nepeMeHHOi (14 yacoB)

Llenble ypaBHeHMs. YpaBHEHHE C JBYMs MEPEMEHHBIMU U ero rpa@uk. CUcTeMbl ypaBHEHUH BTOpOMH
CTeNeHU. PerleHne 3aa4d ¢ MOMOIIBIO CUCTEM YpPaBHEHUI BTOpPOM cTeneHu. B aTol Teme 3aBepiaercs
M3y4YEHUE PAalMOHAIBHBIX YPAaBHEHHM C OJHOW NEPEMEHHOW. B CBA3M € 3TMM NPOBOAMTCS HEKOTOPOE
o0o0menue u yriayoiieHue cBeleHHM 00 ypaBHEHUSX. BBOAATCS MOHATHS I1IEJIOTO PalMOHAIBHOTO
ypaBHEHUs U ero creneHdu. OOydaromuecss 3HaKOMSTCS C pEIIeHHEM YpaBHEHUN TpeThbed CTENeHU U
YETBEPTOM CTENEHU C IIOMOILIBI0 pPAa3jOXKEHUS HAa MHOXHTEIM M BBEIEHUS BCIIOMOTaTENIbHON
nepeMeHHol. MeTosl pelleHus] ypaBHEHUH IyTeM BBEICHHS BCIIOMOTaTENbHBIX MEPEMEHHBIX OyJleT
IIMPOKO MCIIONB30BaThCs JajbHEHIIEM NpPU PEIICHUH TPUTOHOMETPUYECKUX, JIOTapU(PMUUYECKUX U
JOPYTHMX BUJOB YPABHEHUM.

I'naBa 3. YpaBHeHus1 M HepaBeHCTBA ¢ ABYyMs nepeMeHHbIMU (14 yacoB).

Llenbie ypaBHEHHS. Y paBHEHHE C IByMsI IEPEMEHHBIMU U ero rpaduk. CucteMbl ypaBHEHHI

BTOPOM cTerneHu. Pemenne 3a1a4d ¢ IOMOIIBIO CUCTEM YPaBHEHHUI BTOPOU CTETICHH.

Lenb: cucreMaTU3MpPOBATh U OOOOIIUTH CBEACHHUS O PELICHUH LIENIBIX C OJTHOW MEPEMEHHOI,
Bripaborath ymMeHHe pemaTh IpocTeiine CUCTEMBI, Coiep Kalllie ypaBHEHUE BTOPOU CTENEHH C IBYMsI
MEPEMEHHBIMH, U TEKCTOBBIE 3a/1a41 C IIOMOIIbIO COCTABIICHUS TAKUX CUCTEM; BBIpaOOTaTh YMEHHE
penars NpOCTEHIINE CUCTEMBI, COAEPKAIIUE YPABHEHNE BTOPOM CTENEHH C IBYMs IEPEMEHHBIMU, U
TEKCTOBBIE 3a/1a4 C IIOMOILBIO COCTABIICHUS TAKUX CUCTEM.

B 51001 TEmMe 3aBepiiaeTca H3ydeHUue pallMOHAIBHBIX YPAaBHEHUMN ¢ OAHOM NIEpeMeHHOM. B cBs3u ¢ 3TM
MIPOBOJIUTCSI HEKOTOpOe 00001IeHNe U yIiIyOJieHHe CBEIeHNH 00 ypaBHEHUIX. BBOIATCS MOHATHSA
L[EJIOr0 PAllMOHAIIBHOTO YpaBHEHUS U ero creneHu. O0yyaronyecs 3HAKOMSITCS C PELIEHUEM YpaBHEHHM
TPETbEN CTENEHU U YETBEPTOM CTEIEHU C ITIOMOILBIO PA3JIOKEHUS HA MHOXKUTENIN U BBEICHUS
BCIIOMOTATEJIbHON EpeMEHHON. MeTo/1 pellieHHs] ypaBHEHHU TyTeM BBEACHHUS BCIIOMOTaTEIbHbBIX
MEPEMEHHBIX OY/IET IUPOKO UCIIOIB30BaThCs B AATbHEUIIIEM IIPU PEIICHUH TPUTOHOMETPHUECKUX,
Jorapu(MHUUECKUX U APYrUX BUIOB YPaBHEHUI.

B nanHO¥ Teme 3aBeplaeM U3yuyeHUE CUCTEM YPAaBHEHUH C IByMs iepeMeHHbIMH. OCHOBHOE
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BHUMaHUE yJENIeTCs CUCTEMaM, B KOTOPBIX OJIHO U3 YpaBHEHUI IEPBOil CTENEHH, a JPYTrO€ BTOPOH.
W3BecTHBIN 00y4arommmMces crioco0 MoJCTaHOBKY HaXOUT 3[€Ch JalibHeIee MpUMEHEHHE U
II03BOJISIET CBOJAUTD PEILIEHUE TAKUX CUCTEM K PELIEHUIO KBAaJPaTHOTO YPAaBHEHHUS.

O3HakomiIeHHE 00yYaroIIUXCsl ¢ IPUMEpPAMH CUCTEM YpaBHEHUH C IByMs IEPEMEHHBIMH, B

KOTOPBIX 00a YpaBHEHUS BTOPOIl CTENEHHU, TOJKHO OCYIIECTBIATHCA C IOCTATOYHON OCTOPOKHOCTBIO U
OIrPAaHUYUBATHLCS POCTEUIIMMU IIPUMEPAMH.

[TpuBneueHre N3BECTHBIX 00YUYAIOIIMMCS TPAPHUKOB MO3BOJISET IPUBECTH IPUMEPHI

rpaduuecKoro pemeHus cucteM ypaBHeHui. C momouibio rpaduyeckux npeicTaBIeHUu MOXKHO
HarJIsJHO 1T0Ka3aTh 00yUYaroLMMCs, UTO CUCTEMBI JBYX YPAaBHEHUH C IByMs IEPEMEHHBIMU BTOPOIl
CTEIIEHH MOTYT UMETh OJIHO, [1Ba, TPH, YETHIPE PELICHUS I HE UMETh PEILICHUM.

PazpaboTanHblii MaTeMaTHYECKHUH anmapaT MO3BOJISIET CYIIECTBEHHO PACIIMPUTH KJIACcC
COJZIEPKATENIBHBIX TEKCTOBBIX 3aJa4, PEIIACMbIX C IIOMOILBIO CUCTEM YPABHECHUM.

I'naBa 4. IIporpeccun (15 yacos)

Apudmernueckas U reoMmeTpudeckas nporpeccuu. @opmysibl n-To WieHa U CyMMBbI IIEPBBIX N

4JICHOB IIporpeccuu. beckoHeuHo yObIBaroIasi reoMeTpudecKast porpecCHsl.

Ienb: nate noHATHS 00 apuMETHUECKON U TeOMETPUUYECKON MPOrpecCUsiX Kak YMCIOBBIX
II0CJIEI0BATENBHOCTAX 0CO00ro BUAA.

IIpu u3ydeHnM TeMbI BBOJUTCS NOHATHE NIOCIEN0BATEIBHOCTH, Pa3bsCHAETCS CMBICII TEPMHUHA «N- 1
YJIEH II0CJIE10BAaTEIbHOCTHY, BEIPAOATHIBAETCSI YMEHUE UCIOIb30BaTh HHIEKCHOE 0003HaUYeHue. JTH
CBEJICHUS HOCST BCIIOMOTaTeNbHBIN XapaKTep U UCIIONIb3YIOTCS JUISl H3Y4EHUsS apu(pMETUIECKON U
Ir€OMETPUYECKON ITPOTrPECCUM.

Pabota ¢ ¢popmynaMu n-ro 4jieHa ¥ CyMMBbI IEPBBIX N YICHOB MPOrPECCHi, TOMUMO CBOETO
OCHOBHOTI'O Ha3HAU€HUs, I03BOJISIET HEOJHOKPATHO BO3BPAIAThCS K BBIYMCICHUSAM, TOXKAECTBEHHBIM
peoOpa3oBaHuUsAM, PEILICHUIO YPaBHEHH, HEpaBEHCTB, CUCTEM.

PaccmaTpuBaroTCs XapakTepucTUYECKHE CBOMCTBA apu(PMETUUECKON U TeOMETPUUYECKOI

IIPOrPECCU, YTO MO3BOJISIET PACIIMPUTH KPYT IIpelaraéMelx 3ajad.

I'naBa 5. DjieMeHTbI KOMOMHATOPHKM M TeopuHU BeposiTHOcTell (13 yacoB)

KomOunaTtopHoe npasuiio ymHokeHusl. [lepectanoBkH, pa3MelieHus, couetanust. OTHOCUTENbHAsS
4acToTa U BEPOSITHOCTh CIIy4alHOTO COOBITHS.

[enb: 03HAKOMUTH 0OYUAIOLIMXCS C MOHATUSAMH NEPECTAHOBKHU, pa3MEIleHUs], COUETaHUs U
COOTBETCTBYIOIIUMU (HOPMYJIaMU JJIsl TOJICYETA UX YMCIIA; BBECTU MTOHATHSI OTHOCUTEIBHON YaCTOTHI U
BEPOSTHOCTH CITy4alfHOT'O COOBITHSI.

N3ydyeHue TeMbl HAUMHAETCS C PEUIEHMS 33/1a4, B KOTOPBIX TPEOYeTCs COCTABUTh T€ WM UHBIE
KOMOMHAIMK JIEMEHTOB M. OJCUUTATh UX YHMCI0. Pa3bsiacHsaeTcss KoOMOMHATOPHOE NMPaBUIIO
YMHOKEHUSI, KOTOPOE UCIIOIHATCS B JalbHENUIEM MPHU BbIBOJE GOpMYJI s oIcUETa YKca
NEPECTaHOBOK, pa3MelleHni u couetanuii. [1pu u3ydeHnu nanHoro mMarepuaina HeoOXOAUMO 0OpaTUTh
BHHUMaHHE 00y4aloUMXCcsl Ha Pa3Inyue MOHATUHN «pa3MeIIeHue» U «COYeTaHue», cpopMUpoOBaTh y HUX
YMEHHUE ONpeAesATh, O KAKOM BUIe KOMOMHAIIMK HJIET peyb B 3ajaye.

B nanHo#i Teme oOy4aroniriecst 3HaKOMSITCS C Ha4aJIbHBIMH CBEJICHUSIMU M3 TEOPHH BEPOSITHOCTEH.
BBoasTcs HOHATHS «ciydailHOE cOOBITHEY», «OTHOCUTEIbHAS YaCTOTa», «BEPOSATHOCTH CIyYaifHOTO
coObITUs». PaccMaTpuBaroTCsl CTATUCTUYECKUI M KIIACCUYECKHM MOAXO0/IbI K ONPEIEICHUIO BEPOSTHOCTU
ciyyaitHoro coobITHs. BaxkHo 0OpaTHTh BHUMaHKE 00YJaloIUXCcsl Ha TO, YTO KJIACCHUYECKOe
oTpesieNIeHUE BEPOSITHOCTH MOKHO MPUMEHSTH TOJIBKO K TAKMM MOJENSIM peabHbIX COOBITUH, B
KOTOPBIX BCE UCXO/IBI SIBIISIFOTCS] PABHOBO3MOKHBIMH.

6. IToBTopenue(19 yacos)

Lenb: [ToBTOpenue, 0000IIeHNE U CUCTEMATH3allMsl 3HaHUH, YMEHUI U HAaBBIKOB 3a KypC ainreopsl
OCHOBHOM 00111€00pa30BaTEIHHOM IIKOJIBI.
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IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA IPOI'PAMMBbI VYYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pPe3yJabTaThl OCBOCHUS MPOTrpaMMbl y4eOHOTO Kypca «Aredpay» XxapaKTepu3yroTCs:

1) naTpuoTnyeckoe BOCIUTAHUE:

MPOSBIICHUEM HHTEpeca K IMPOLUIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTuKH, LEHHOCTHBIM
OTHOIIIEHUEM K JOCTHMXKEHHSM POCCUUCKHX MATEMAaTUKOB W POCCHUMCKOW MaTEMAaTHYECKOM IIKOJIbI, K
UCIIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYrUX HayKaX U MPUKIAIHBIX cepax;

2) rpasIaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH rpaskJaHUHA U peau3alliy €ro Mpas, IPeICTaBICHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYpP, SBJICHUN, TPOIEAYP TPa)kITaHCKOTO
oOmiecTBa (HarmpuMep, BHIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO TUYECKUX MPOOJIeM, CBA3aHHBIX C
MPAKTUYECCKUM MTPUMEHEHUEM JTOCTIKEHUH HAYKH, OCO3HAHHEM BaXXHOCTH MOPAIBLHO-ITHUECKUX MPUHIIUIIOB
B JICSTENILHOCTH Y4E€HOTO;

3) TPy/10BO€ BOCIIMTAHHE:

YCTaHOBKOM Ha aKTHBHOE y4acTHE B PEIICHUHU MPAKTHUYECKUX 33]]a4 MaTeMaTUYECKOW HANpPaBICHHOCTH,
OCO3HAHHWEM BAXHOCTH MaTEMaTHYeCKOro OOpa3oBaHHWS HAa NPOTSHKCHHH BCEH JKH3HHM JUISI YCIICITHOM
npodeccHoHaNbHOM AESITENbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
MMOCTPOCHUEM WHIUBUAYAIbHOH TPACKTOPUH OOpPa30BaHUS M JKU3HCHHBIX IUTAHOB C YYETOM JIMIHBIX
MHTEPECOB U 00IECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYeCKOe BOCITUTAHME:

CHOCOOHOCTBIO K IMOIMOHALHOMY M 3CTETHUECKOMY BOCHPUSTHIO MaTeMaTHUYECKUX OOBEKTOB, 3a1ad,
pelIeHUH, pacCyXIeHUH, YMCHHUIO BUACTh MaTEMaTHYCCKHE 3aKOHOMEPHOCTH B HCKYCCTRBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUS

OpHEHTAIMCH B JICATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHBIX IPEICTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS 4YelOBEKa, MPUPOABI M OOIIecTBa, MOHUMAaHWEM MAaTeMaTHYECKON HAayKu Kak
cdepbl YeNOBEYSCKOW MACSITEILHOCTH, 3TAllOB €€ pasBUTHS W 3HAYMMOCTH IS Pa3BUTHS ITUBUIM3AIUH,
OBIIAJICHHEM S3BIKOM MAaTEeMAaTHKH M MaTeMaTH4YeCKOW KYNbTYpOH Kak CpeICTBOM TIO3HAHUS MHUPA,
OBJIAJICHUEM MPOCTEHIIIMMH HaBBIKAMHU UCCIICIOBATEIILCKOM IeATEeIHHOCTH;

6) puzuueckoe BocnuTaHue, (GOPMHPOBAHHE KYJIbTYPbI 3/I0POBbSI H 3MOLHOHAILHOIO
os1aromostyums:

TOTOBHOCTBHIO MIPUMEHITh MaTEMAaTHUECKHE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBBS, BEACHUS 3I0POBOTO
oOpa3a >Xu3HH (370pOBOE MHUTAHWE, COATAHCHPOBAHHBIN PEXUM 3aHIATHA U OTABIXA, PETYIApHas QU3nIecKas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKa pedIieKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO XKe
MpaBa JAPYroro 4ejJ0BeKa;

7) 3K0JIOTHYECKO€E BOCTINTAHHE:

OpHEHTAIMCH Ha TIPUMEHEHUE MaTeMAaTHYSCKUX 3HAHWH JUIS PelICHHs 3a7ad B 00JIaCTH COXPAaHHOCTH
OKpY’KaroIen cpelibl, MIaHUPOBAHUS TOCTYIKOB M OIEHKHA UX BO3MOXKHBIX TOCIEACTBUN I OKPYKAIOIICH
Cpelbl, 0OCO3HAHUEM TII00aTBHOT0 XapaKTepa SKOJIOTHISCKUX TIPOOJIeM U IyTeH UX PelIcHUS;

8) amanranus K N3MEHSIOIIUMCS YCJIOBUSIM COIUABLHOM W PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCIOBHUSX HEONPEJACIIEHHOCTH, TIOBBIIICHHIO YPOBHS CBOEH
KOMITETEHTHOCTH 4Yepe3 MPAaKTHUYECKYIO ACSITeNbHOCTh, B TOM YHCJIE YMEHUE YUYHUTHCS Yy APYTUX JIIOJEH,
PHOOpPETaTh B COBMECTHOM JISATEIIBHOCTH HOBBIC 3HAHWSI, HABBIKA U KOMITICTCHITUN U3 OIBITA IPYTHX;

HE0OXOMMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM uucie (OPMYIUPOBATH HJCU, MMOHSTHS,
TUNOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM YHCIIE PaHEee HEM3BECTHBIX, OCO3HABATh NE(UIIUTH COOCTBEHHBIX
3HaHUHN U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;
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CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCHIPUHUMATh CTPECCOBYIO CHUTYAIMIO KaK BBI3OB,
TpeOyIOIIHi KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUS U JeHCTBU, GOPMYIUPOBATh U OLIEHUBATH
PUCKH U TIOCIEICTBUSA, (POPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATDI
Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruyeckue JelicTBUA:

BBISBJISTH M XapaKTEPU30BaTh CYIICCTBCHHBIC TNPU3HAKKM MAaTEMaTHYECKUX OOBEKTOB, TMOHSTHH,
OTHOIICHUN MEX]y TMOHATUSAMHU, (POPMYIUPOBATH ONpEAENCHUS TMOHATUMN, YCTaHABIMBATh CYIIECTBEHHBIH
MPU3HAK KJIACCU(PUKAIIMN, OCHOBAHUS JIJIsl OOOOIICHHS U CPAaBHEHUS, KPUTEPHH ITPOBOJIUMOTO aHAJIH3a;

BOCIPUHUMATh, (HOPMYJIMPOBATh U MIPEOOPA30BLIBATH CYKICHUS: YTBEPAUTEIIbHBIE U OTPULIATENIbHBIE,
€IMHUYHbIE, YaCTHbIE U OOIIKE, YCIOBHBIE,

BBIABJEITD MATCMATHUYCCKHUEC 3aKOHOMCEPHOCTH, B3aMMOCBA3UM U IIPOTUBOPCUHUS B (l)aKTaX, JaHHBIX,
Ha6JIIOII€HI/I$IX " YTBCPKACHUAX, IPCJIaraTb KPpUTCPHUU IJI BBISABJICHUA SaKOHOMepHOCTef/'I u HpOTI/IBope‘II/Iﬁ;

ACJIaTh BbBIBOABI C UCIIOJIB30BAHUCM 3aKOHOB JIOTUKHU, JCAYKTUBHBIX 1 UHAYKTUBHBIX YMOBaKHIOquHfI,
YMOSaKHIOIICHI/Iﬁ 110 aHaJIOTHH,

pa3buparh I0Ka3aTeabCTBA MAaTEMATHUECKUX YTBEPXKICHHU (TMpsIMble U OT MPOTHUBHOIO), IPOBOAUTH
CaMOCTOSITEITbHO HECJIOKHBIE J[OKA3aTeIbCTBA MAaTEMaTHYeCKUX (DaKTOB, BBICTpAaWBATh apTyMEHTAIIHIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh CIIOCO0 perieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB PEIlICHUs, BEHIOUPATh
HauboJee MOoAXOAAIIUN C yIETOM CaMOCTOATEIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelbcKue AeiiCTBUS.

HCIOJIb30BaTh BOIIPOCHI KAaK HCCIIENIO0BATENbCKUIM MHCTPYMEHT MO3HAHMS, (OPMYIUPOBATH BOIIPOCHI,
¢buKkcupyomue MpoTUBOpeune, MpodieMy, CaMOCTOSTENIbHO YCTaHABIMBaTh HCKOMOE M JAaHHOE,
(GbopMHPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO0, MHEHHE;

MPOBOJNTH [0 CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIA JKCIEPUMEHT, HEOOJbIIoe
HCCIIeIOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTHYeCKOro 00bEeKTa, 3aBUCUMOCTEH 0OBbEKTOB MEXKIY
co0oi;

CaMOCTOATENbHO  (OPMYIUPOBATh OOOOIIEHUST W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOII0/IeHNs, HCCIIEI0BAHNUS, OILIEHUBATh JJOCTOBEPHOCTH MOTYYEHHBIX PE3yIbTAaTOB, BEIBOJIOB U O0OOIICHHIA,

MNPOTrHO3UPOBATE BO3MOKHOC Ppa3BUTHUC MPOLCCCA, a TaKKC BbBIABUIATb MNPCANOJIOXKCHUA O Cro
Pa3BUTHHU B HOBBIX YCIIOBUAX.

Pabora ¢ undopmanmeii:

BBISIBIIATh HEJIOCTATOYHOCTh M HM30BITOYHOCTH WH(POPMAIIMH, JaHHBIX, HEOOXOMAUMBIX ISl PEUICHUS
3aj1auu;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HHGOPMALUIO Pa3IUYHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

BbIOMpaTh (opMy MpeAcTaBiIeHUs MHPOPMALUU M WILUIIOCTPUPOBATh pellaeMble 3a/aud CXeMaMH,
auarpaMMmaMM, HHOM rpadukoi 1 uX KOMOMHALMSIMU;

OLICHWBATh HAAEKHOCTh HHGOpPMALIMM MO  KPUTEPUSM, MPEIJIOKEHHBIM  yYUTEIIeM WIH
c(OpPMYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHuKaTHBHBIC yHHBepcaibHble YueOHbIe 1eHCTBHUSA:
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BOCIPUHUMATH U (HOPMYIHPOBATH CYXKIECHUS B COOTBETCTBHH C YCIOBUSAMHU U LIETSIMU OOLICHHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOYKY 3PEHHUS B YCTHBIX M IHMCbMEHHBIX TEKCTaX, /1aBaTh IOSICHEHUS IO
XOJly pellieHus 3ajaul, KOMMEHTUPOBATh MOJIYyYEHHBIN PE3yibTar;

B XOJle OOCYXXICHHUS 33aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOil TeMbl, POOJIEMBI, permaeMon
3a/1a4y, BbICKA3bIBATh MJIEW, HALICJICHHbIE HA MTOUCK PELICHHUs], COIOCTABIISITh CBOU CYXACHUS C CYXKACHUSAMU
APYyruX YYacTHUKOB JHMANOra, OOHAapyKHMBaTh pa3jMude U CXOACTBO IO3MLMH, B KOpPpEeKTHOH (opme
(bopMynpoBaTh pa3HOTIacHsl, CBOM BO3PAXKECHUS;

IIPEIACTABJIITE  PE3yJAbTaTbl  PELICHMS  3aJa4d, OKCIIEpUMEHTA, MCCIEAOBAaHMSA,  IIPOEKTA,
CaMOCTOSITEITLHO BBIOMPATh (hOPMAT BBICTYIUICHHUS C YIETOM 3a7a4 MPE3ESHTAIIMN U OCOOCHHOCTEH ayIuTOpHUH;

IIOHUMATb U HCIIOJIb30BATh MPCUMYLICCTBA KOMaHHHOfI u HHI[HBI/II[Y&JILHOIZ paGOTbI Ipu pCHICHUU
y‘le6HBIX MaTEMAaTHYCCKUX 3aJa4,

MPUHUMATH II€JIb COBMECTHOW JAESTEeNbHOCTH, IJIAHHUPOBATh OPraHU3aIMI0 COBMECTHOW paboThI,
pacnpenenarb BUAbl padoT, 10roBapuBaThCs, 0OCYKIaTh MPOLIECC U pe3ysbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNMOBBIX (popmax paboThl (0OCyxIeHuss, 0OMEH MHEHUSIMH, MO3TOBBIC IITYPMBI U
JPYTHE), BBITIOIHATH CBOIO YacTh PabOTHl M KOOPAMHUPOBATH CBOW JICHCTBHUS C JPYTHMHU WICHAMH KOMAaHJIBI,
OLICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM yYACTHHUKAMU
B3aNMOJICHCTBHS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranmszaums:

CaMOCTOSITEJIbHO COCTABJIATh IJIaH, aJlTOPUTM pELIeHMs 3ajayd (WIM €ro 4acTh), BBIOMpaTh CHoco0
pemieHHsT ¢ y4ETOM MMEIOIIUXCA pPECypcOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BapUAHTHI pellIeHui ¢ y4éTOM HOBOW HH(pOpPMALIUH.

CﬂMOKOHTpOJ’[L, 3MOLNOHAJIbHBIA HHTEJJIEKT:

BIIQJIETh CIOCOOAMHM  CaMOMPOBEPKH, CAMOKOHTPOINIA TMpollecca U pe3yiapTaTa  pelIeHUs
MaTeMaTHYEeCKOH 3a1admu;

NpeaABUACTL TPYAHOCTHU, KOTOPBIC MOI'YT BOSHUKHYTH IPU PCHICHUN 3ada4l, BHOCUTH KOPPCKTUBEI B
ACATCIIbHOCTb Ha OCHOBE HOBBIX O6CTO§IT€J’IBCTB, Haﬁ,ﬂeHHHX OIJ_II/I6OK, BBIABJICHHBIX pr,Z[HOCTeI\/’I;

OLIEHUBAaTh COOTBETCTBUE pE3yibTaTa JESATEIbHOCTH MOCTaBIECHHOW IIEM U YCIOBHSM, OOBSICHSATH
MPUYMHBl JOCTH)KEHUS WM HEJOCTHXKEHHUS LEeNHM, HaXOAWTh OMIMOKY, JaBaTh OLIEHKY NPUOOpPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIbTATHI
K xonIty 00yuenus B 7 kjiacce 00y4Jaromuics MOTyIUT CICIYIONNE TPEIMETHBIC PE3YJIbTATHI:

Yuciia ¥ BbIYUCICHUA

BoimonusATe, coyeTast yCTHbIE U MUCbMEHHBIE MPUEMBI, apu(MeTHUYECKHE EeUCTBUS C PALlMOHAIBHBIMU
YHUCIIaMHU.

HaxomuTh 3HaueHHsS 4YHCIIOBBIX BBIPAXEHHUH, MNPUMEHSITh pa3HOOOpa3sHble CHOCOOBI W MPUEMBI
BBIUUCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAINX OOBIKHOBEHHBIE M ECITUYHBIE TPOOH.

[lepexonuth OT OgHOW (OPMBI 3amKMcH YUCEN K APYroil (mpeoOpa3oBBIBaTH JECATHUHYIO ApOoOb B
OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO JpO0B).

CpaBHUBATh U yNOPSAJOYMBATh PALIMOHAIBHBIC YUCIIA.

OxpyriTh ynca.

BBINOMHATE NPUKUAKY M OLICHKY PEe3yJIbTaTa BBIYMCICHUMN, OLICHKY 3HAYECHUN YMCIIOBBIX BBIPAKCHUU.
BbINONMHATE AEWCTBUS CO CTENEHSAMU C HATypalbHBIMU IIOKA3aTEISIMH.

[IpyuMeHATh IPU3HAKK JEIMMOCTH, PA3JIOKCHUE HA MHOKUTEIIN HATYyPAJIbHBIX YHCEIL.
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Pemarp  mpakTMKO-OPUEHTHPOBAHHBIE  3aJauyM,  CBSI3aHHbIE C  OTHOLUIEHUEM  BEJIMYHH,
IPONOPLMOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMU, MHTEPIPETUPOBATh PE3YJIbTaThl PEIICHUS 334ad ¢ y4ETOM
OTpaHUYEHUH, CBA3aHHBIX CO CBOIICTBAMHU PAaCCMAaTPUBAEMBIX OOBEKTOB.

AsiredOpanyeckue BbIpasKeHMsI

Hcnonp30Bath anreOpanveckyro TEPMHHOJIOTUIO M CUMBOJIUKY, IPUMEHSTH €€ B MPOIECCe OCBOCHUS
y4ebHOro mMarepuania.

HaxonuTs 3HaueHus1 OyKBEHHBIX BbIPAXKEHUI IIPU 33 JaHHBIX 3HAUEHUSAX IIEPEMEHHBIX.

BeinonuaATe npeobpa3zoBaHus LIEJI0r0 BHIPAXKEHUS B MHOTOYJIEH NPUBEAECHUEM IOJOOHBIX ClIaraeéMbIX,
PacKpbITHEM CKOOOK.

BbINONHATE YMHOXKEHHE OJJHOWIEHA HA MHOTOWIEH U MHOI'OWJIEHa Ha MHOT'OWIEH, IPUMEHATh (POPMYJIbI
KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcymecTBIATh Pa3I0)KEHNE MHOTOYWIEHOB Ha MHOXMTENIH C MIOMOLIbIO BBIHECEHHUS 32 CKOOKH OOILEro
MHOYHTEJIS, TPYNITMPOBKU CJIaraeMbIX, IPUMEHEHHS (POPMYJT COKPAIIEHHOTO YMHOXKECHHUS.

[TpumensaTh IpeoOpa30BaHUsI MHOTOWIEHOB JJIS PELLICHHsI PAa3IMUHBIX 33Jau U3 MaTeMaTHKH, CMEXHBIX
IIPEAMETOB, U3 PEAIBHON IIPAKTUKH.

Hcnonb30BaTh CBONWCTBA CTENEHEN C HATYPaJbHBIMU [TOKA3aTENIIMU JUIsl TPe0Opa30BaHUs BbIPAKEHUI.

YpaBHeHus1 1 HepaBeHCTBA

Pemate nuHelHble YypaBHEHUS C OJHOM INE€pEeMEHHOM, NPUMEHss MpaBWiia Mepexoja OT HCXOIHOTOo
YpaBHEHHUS K paBHOCUJIbHOMY eMy. IIpoBepsTh, SBiISE€TCS 1M YUCIIO KOPHEM YpaBHEHUS.

[TpumensTH rpaduyeckre METOIbl P PELICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonbupars npumMepsl map YMUCEN, SBISIOUMXCS pPELIEHUEM JMHEHHOro YypaBHEHHS C JBYMs
[IePEMEHHBIMH.

CTpouTh B KOOPAWHATHOM TIJIOCKOCTH TpauK IJUHEHHOTO YpaBHEHHS C JBYMS I€PEMEHHBIMH,
HOJIb3YsICh T'paMKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

Pematsb cucteMbl IBYX JIMHEWHBIX YPAaBHEHUH C IByMS IIEPEMEHHBIMU, B TOM YHCJIE TpapUUECKH.

CocTaByATh U pemarh JMHEWHOE YPaBHEHUE WM CUCTEMY JIMHEMHBIX YPABHEHUH 10 YCIOBHIO 3a/1a4H,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M MOJYYE€HHBII pe3ysbTar.

DOyHKIUH

N300paxaTh Ha KOOpAMHATHOM MNPSMON TOYKH, COOTBETCTBYIOIIME 3aJ@HHBIM KOOpAWHATaM, Jy4H,
OTpPE3KH, HHTEPBAJIbI, 3aMIMCHIBATH YUCIOBBIE MPOMEKYTKH Ha aIreOpanyecKoM s3bIKe.

OTtmeuaTs B KOOPAMHATHOM IUIOCKOCTM TOYKM [0 3aJaHHBIM KOOpJIWMHATaM, CTPOUTh TIpapuku
TUHEeHHBIX QyHKIM. CTpouTth rpaduk GyHKIUN y = [X|.

OnuceiBaTh ¢ MOMOILIBIO (PYHKIMHA HM3BECTHBIE 3aBUCHUMOCTH MEX]Y BEIMYMHAMU: CKOPOCTb, BpeMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTENBHOCTD, BpeMs, 00bEM paboThI.

HaxoauTs 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii crmoco® TmpeiacTaBieHHss M aHanu3a HHGOpMAlMM, U3BIEKaTb U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpadUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K xonIty 00yuenus B 8 kj1acce 00y4Jaromuics MoxyquT CICAYIONNE TPEIMETHBIC PE3YJIbTATHI:

Yucia v BbIYUCTCHUSA

Hcnons30BaTh HavyalbHBIE IIPEACTABICHUS O MHOXKECTBE IEUCTBUTENBHBIX 4YHMCEN JJI1 CPaBHEHHS,
OKpPYTJIEHUS U BBIYMCIIEHUH, H300pakaTh AEUCTBUTEIbHBIC YHCIIa TOUKAMHU Ha KOOPIAUHATHON MPSIMOH.

[TpuMeHATH TOHATHE ApUPMETUIECKOTO KBaJPATHOT'O KOPHS, HAXOAUTh KBAapaTHbIE KOPHHU, UCTIONb3Ys
P HEOOXOAUMOCTH KaJbKYJIATOp, BBIMOJIHATH NpeoOpa3oBaHMs BbIPAXKEHHM, COAep X alllux KBaJlpaTHbHIE
KOPHHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp3oBath 3anmucy OOJBIIMX M MaJbIX YHCEN C MOMOLIBIO JECATHUHBIX JpoOei U creneHeil uucia
10.

AsredOpanyeckue BbIpasKeHH sl

[IpuMeHATh TOHSATHE CTENEHHW C LENbIM II0Ka3aTesIeM, BBIMOIHATH NPEOOpPa3OBaHMS BBIPAKCHHIH,
COJIEPIKaIIMX CTEIICHH C LENBIM IIOKa3aTEIIEM.
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BBINONHATE TOXK/IECTBEHHBIE TPEOOPa30BaHUs PALlMOHATBHBIX BBHIPAKEHUI Ha OCHOBE MPABUJII IEHCTBUIA
Ha/l MHOIOWIEHAMH U anre0pandeckuMu ApoOsiMH.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEH.

[TpumMensaTh npeoOpa3oBaHMsl BBIPAKEHUM JUISl PEIICHUS PA3JIMYHbIX 3aJa4 M3 MaTeMaTHKH, CMEXHbBIX
IIPEAMETOB, U3 PEAILHOM IIPAKTUKHU.

YpaBHeHHsI M HEPABEHCTBA

Pemrate nuHelHbIe, KBapaTHbIC YPABHEHUS U pAallUOHAJIbHBIC YPABHEHUS, CBOIAIIMECS K HUM, CHCTEMBbI
JBYX ypaBHEHUH C JBYyMs IIEPEMEHHBIMHU.

IIpoBOANTH MPOCTENIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM 4YHUCJIE C IPUMEHEHUEM
rpaduuecKux MpeIcTaBIeHUH (YCTaHaBIMBATh, UMEET JIM YPaBHEHUE WJIM CUCTEMA YPaBHEHUN PELIeHHUs, €CIIU
HMMEET, TO CKOJIbKO, U TIpouee).

Ilepexoauths OT ciOBeCHOH (GOPMYIMPOBKM 3afaud K €€ anredpandyeckoil MoJenu ¢ IMOMOILBIO
COCTABJICHUS YPABHEHUS UJIM CUCTEMbI YPABHEHUM, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33]1a4l
IIOJIyYEHHBIN PE3yJIbTaT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB UIsI CPABHEHMS, OLICHKH, PEIIATh JIMHEHBIE HEPABEHCTBA
C OJHOM mepeMeHHOM M HUX CUCTeMbl, JaBaTh TIpapUUECKyl0 WIUTIOCTPALUI0 MHOXECTBAa peIIeHUN
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[lonuMaTh ¥ WCHONB30BaTh (YHKIMOHAIBHBIE TIOHATHS ¥ SI3BIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HaYeHHUs), ONIPEEIIATh 3HaueHNe (QYHKIMHU 10 3HAUYCHHUIO apI'yMEHTa, OIpeesIATh CBOMCTBA (DYHKIIUHU I10
e€ rpaduky.

Ctpouts rpaduku 3J€MEHTapHbIX PYHKIUHN BUJIA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, OIIICBIBATH CBOICTBA YHCIOBON (YHKIMH 110 && rpaduKy.

K xonIty 00yuenus B 9 kijiacce 00y4Jaromuics MoxyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BbIYHCTICHUSA

CpaBHUBaTh U YNOPSAJO0YMBATH PAllMOHAIBHbBIE U HPPALlMOHAJIbHbIE YUCIIA.

BeimonuaTe apupmeTrueckue NeMcTBUS ¢ palOHAIBHBIMU YHUCIAMHU, COYeTasi YCTHbIE U MUChbMEHHBIE
IIPUEMBI, BBIITOIHATH BEIYUCIICHUS C UPPALMOHAIBHBIMU YU CIIAMM.

HaxoauThs 3HaueHHs CTENEHEW € LENBIMHU MOKA3aTeNsIMU M KOPHEH, BBIUMCIATH 3HAYEHMsI YMCIIOBBIX
BBIPA)KCHU.

OKpyIJIATh IEHCTBUTENBHBIE YNCIA, BBIIOIHATE IPUKUAKY PE3YJIbTaTa BEIUMCICHUN, OLICHKY YMCIIOBBIX
BBIPA)KCHU.

YpaBHeHHd U HEPABEHCTBA

Pemarp nuHeliHble M KBaJpaTHbIE ypaBHEHUS, YpPAaBHEHUS, CBOJASIIMECS K HUM, MpOCTeHIne ApoOHO-
paloHaIbHbIE YPAaBHEHUS.

Pemate crcteMbl ABYX JIMHEWHBIX YPaBHEHUW C JBYMs IIEPEMEHHBIMU M CHCTEMBI JIByX YPAaBHEHUH, B
KOTOPBIX OJTHO YPaBHEHHE HE SIBJIACTCS JINHEUHBIM.

Pemarp TekcTOBBIE 3amauM anreOpanyecKkuM CIOCOOOM C TOMOINBIO COCTaBJICHMS] ypaBHEHUS WIH
CHCTEMBI JIByX YPaBHEHHMH C ABYMs IEPEMEHHBIMHU.

[IpoBOINTH MpOCTENIINE UCCIIEIOBAHNS YPABHEHUI M CUCTEM YPaBHEHHI, B TOM YHCIIE C TPUMEHEHUEM
rpaduUecKux MpecTaBIeHH (YyCTaHaBIMBATh, UMEET JI yPaBHEHUE WIIM CUCTEMa YPAaBHEHUN pPELIeHUs, €CITU
HMMEET, TO CKOJIbKO, U TIpouee).

Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pa)kaTh pEIICHHWE HEPaBEHCTB Ha
YHUCJIOBOM MPSIMOM, 3aIIMCHIBATh PEMICHHUE C TOMOIIBI CUMBOJIOB.

Pemate cuCTEMBI JIMHEWHBIX HEPABEHCTB, CHUCTEMBbI HEPABEHCTB, BKIKOYAIOIIUE KBaJIpaTHOE
HEPaBEHCTBO, M300pa)kaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB Ha YMCIOBOW MPSMOM, 3alUCHIBATH pEIICHUE C
IIOMOILIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PELICHUH Pa3IMYHBIX 3aady.

DYyHKIUH
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PacriosHaBath (yHKIMHM W3y4eHHBIX BHJOB. I[lOKa3biBaTh CXEMaTHYECKH pAacloOJOKEHHE Ha
KOOPAMHATHOH IUTOCKOCTH TpadukoB pyHkiwmit Buma: Y =KX, y =kx + b, y=k/x,y=ax2+bx +c,y=x3,y =
VX, Y = [X|, B 3aBHCHMOCTH OT 3HAYCHMIT K03(PHIIUEHTOB, OMICHIBATE CBOACTBA (yHKIIHIA.

Ctpouth M M300paXkaTh CXEMAaTHYECKH TIpadUKH KBAJAPATUUHBIX (YHKIWH, ONMHMCHIBATH CBOMCTBA
KBaJPaTUYHBIX (PYHKLIUH 110 UX Tpaduram.

PacriosnaBaths kBasparnunyo (GyHKuuio mo ¢opmyne, IpUBOAUTE NPUMEPH! KBAJAPATUYHBIX (YHKIMNA
U3 pealbHOM KU3HU, (PU3UKH, TEOMETPHH.

YuciioBbie MOCI€10BATETHHOCTH U IPOTPecCHH

Pacrnio3naBath apupMeTHIEeCKyI0 1 T€OMETPUUECKYIO IIPOTPECCHH MIPH Pa3HbIX CIIoco0ax 3aJaHus.

BBITOTHSTE BBIYMCICHUS ¢ HCTIOIB30BaHUEM (OPMYIT N-TO WieHa apuPMETHIECKON U T€OMETPUIECKON
MPOTpeCcCrii, CYMMBI IIEPBBIX N YICHOB.

N300paxkaTh 4ICHBI OCIEI0BATEILHOCTH TOUKaMH Ha KOOPIAMHATHOM MIIOCKOCTH.

Pemrate 3amaum, CBSA3aHHbBIE C YHCIOBBIMH ITOCIEA0BATEIBLHOCTSIMH, B TOM YHCIE 33/1a4l U3 pealibHOMH
’KHM3HU (C HCIOJIB30BAaHUEM KaJIbKYJIATOpa, IU(PPOBBIX TEXHOJIOTHN).
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TemaTnuyeckoe IJIAHMPOBaAHME

7 kJj1ace
Ne Tema Koi-Bo gacos
1 BripakeHus1, ToXX1eCTBa, ypaBHEHUS 22
2 OyHKIMH 12
3 CremneHb ¢ HATYPAJTbHBIM 13
oKa3aTeaeM
4 MHOro4IeHbI 18
5 dopMyIbl COKpaIEHHOTO 18
YMHOXEHUS
6 Cuctembl TUHEHHBIX YpaBHEHUN 17
7 IloBTOpEHME 2
Htoro 102
8 kiacc
Ne Tema Koi-Bo gacos
1 PanmonansHbIe 1poOH. 23
2 KBangpaTHbie KOpHH. 19
3 KBanpatHble ypaBHEHMUSI. 21
4 HepaBencraa 20
5 CreneHs C LIeTbIM [T0Ka3aTEIEM. 11
DJIeMEHTBI CTATUCTHUKH.
6 IToBTOpEHNME 8
Uroro 102
9 kJ1acc
Ne Tema Koi-Bo acos
1 CaolicTBa (QyHKIUH. 27
KBanpatuunas GyHKIus
2 VYpaBHEHUs 1 HEPaBEHCTBA C 14
OJIHOY IIEPEMEHHOMN
3 YpaBHEHUS 1 HEPABEHCTBA C 14
JIBYMsI IEpEMEHHBIMU
4 ITporpeccun 15
5 OneMeHThl KOMOMHATOPUKU U 13
TEOPHH BEPOATHOCTEN
6 IToBTOpEeHne 19
Hroro 102
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